
  
    
      
        

        Rabat


        
          

          
            
              	Rabat

              الرباط
            


            
              	
                
                  [image: Mausoleum of Mohammed V through mosque ruins]
                
Mausoleum of Mohammed V through mosque ruins
              
            


            
              	
                
                  [image: Political map showing Rabat, Morocco]
                
Political map showing Rabat, Morocco
              
            


            
              	
                
                  
                    [image: Rabat (Morocco)]


                    
                      [image: Rabat]


                      
                        Rabat
                      

                    

                  


                  

                
Political map showing Rabat, Morocco
              
            


            
              	Coordinates:
            


            
              	Country

              	[image: Flag of Morocco]Morocco
            


            
              	administrative region

              	Rabat-Sal-Zemmour-Zaer
            


            
              	First settled

              	3rd century BC
            


            
              	Government
            


            
              	-Type

              	monarchy
            


            
              	-ruler

              	Mohammed VI
            


            
              	-mayor

              	Omar El Bahraoui
            


            
              	Population
            


            
              	-Total

              	1.7 million
            


            
              	

              	2007 estimate
            


            
              	Website: http://www.rabat.ma/
            

          


          Rabat (Arabic الرباط, transliterated ar-Rabāṭ or ar-Ribāṭ), population 1.7 million ( 2007 estimate), is the capital of the Kingdom of Morocco. It is also the capital of the Rabat-Sal-Zemmour-Zaer region.


          The city is located on the Atlantic Ocean at the mouth of the river Bou Regreg. On the facing shore of the river lies Sal, Rabat's bedroom community. Together the two cities account for a population of 1.7 million. Unfortunately, silting problems have diminished the city's role as a port; however, Rabat and Sal still maintain relatively important textile, food processing and construction industries; some are from sweatshop labor by major multinational corporations (see Sal).


          In addition, tourism and the presence of all foreign embassies in Morocco serve to make Rabat the second most important city in the country after the larger and more economically significant Casablanca.


          


          History


          Rabat's history began with a settlement, known as Chellah on the banks of the Oued Bou Regreg in the third century BC. In 40 AD, Romans took over Chellah and converted it to the Roman settlement of Sala Colonia. Rome held the colony until 250 AD when they abandoned it to Berber rulers. The Berbers played an important role in Muslim Spain. In 1146, the Almohad ruler Abd al-Mu'min turned Rabat's ribat into a full scale fortress to use as a launching point for attacks on Spain. In 1170, due to its military importance, Rabat acquired the title Ribatu l-Fath, meaning "stronghold of victory," from which it derives its current name.
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          Yaqub al-Mansur (known as Moulay Yacoub in Morocco), another Almohad Caliph, moved the capital of his empire to Rabat. He built Rabat's city walls, the Kasbah of the Udayas and began construction on what would have been the world's largest mosque. However, Yaqub died and construction stopped. The ruins of the unfinished mosque, along with the Hassan Tower, still stand today.


          Yaqub's death initiated a period of decline. The Almohad empire lost control of its possessions in Spain and much of its African territory, eventually leading to its total collapse. In the 13th century, much of Rabat's economic power shifted to Fez. In 1515 a Moorish explorer, El Wassan, reported that Rabat had declined so much that only 100 inhabited houses remained. An influx of Moriscos, who had been expelled from Spain, in the early 17th century helped boost Rabat's growth (principal families: Mouline [Molina], Bargach [Vargas], Balafrej [Palafresa], Moreno, Baena, Olivares [Loubaris],...).


          Rabat and neighboring Sal united to form the Republic of Bou Regreg in 1627. The republic was run by Barbary pirates who used the two cities as base ports for launching attacks on shipping. The pirates did not have to contend with any central authority until the Alaouite Dynasty united Morocco in 1666. They attempted to establish control over the pirates, but failed. European and Muslims authorities continued to attempt to control the pirates over many years, but the Republic of Bou Regreg did not collapse until 1818. Even after the republic's collapse, pirates continued to use the port of Rabat, which led to the shelling of the city by Austria in 1829 after an Austrian ship had been lost to a pirate attack.


          The French invaded Morocco in 1912 and established a protectorate. The French administrator of Morocco, General Hubert Lyautey, decided to relocate the country's capital from Fez to Rabat. Among other factors, rebellious Berbers (native Moroccans) had made Fez an unstable place. Sultan Moulay Youssef followed the decision of the French and moved his residence to Rabat. In 1913, Gen. Lyautey hired Henri Prost who designed the Ville Nouvelle (Rabat's modern quarter) as an administrative sector. When Morocco achieved independence in 1956, Mohammed V, the then King of Morocco, chose to have the capital remain at Rabat.


          


          Culture


          The biggest place for theatre is the Theatre Mohamed V in the centre of the town. Few official galleries and an archeological museum. Many Foundation are active in culture and social issues. Orient-Occident Foundation and ONA Foundation are the biggest ones and have important places for meetings and educative workshops. An independent art scene is ver active in town with L'appartement 22 which is the first independent space for visual arts opened in 2002 by Abdellah Karroum.


          


          Major sites


          
            	Mausoleum of Mohammed V


            	Mohammed V University is located in the city.


            	Hassan Tower


            	Chellah necropolis


            	The Oudaya
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          Rabbits are small mammals in the family Leporidae of the order Lagomorpha, found in several parts of the world. There are seven different genera in the family classified as rabbits, including the European rabbit (Oryctolagus cuniculus), Cottontail rabbit (genus Sylvilagus; 13 species), and the Amami rabbit (Pentalagus furnessi, endangered species on Amami Ōshima, Japan). There are many other species of rabbit, and these, along with pikas and hares, make up the order Lagomorpha.


          


          Location and habitat


          Rabbits are ground dwellers that live in environments ranging from desert to tropical forest and wetland. Their natural geographic range encompasses the middle latitudes of the Western Hemisphere. In the Eastern Hemisphere rabbits are found in Europe, portions of Central and Southern Africa, the Indian subcontinent, Sumatra, and Japan. The European rabbit (Oryctolagus cuniculus) has been introduced to many locations around the world, and all breeds of domestic rabbit originate from the European.


          


          Characteristics and anatomy


          The long ears of rabbits are most likely an adaptation for detecting predators. In addition to their prominent ears, which can measure more than 10cm (4in) long, rabbits have long, powerful hind legs and a short tail. Each foot has five digits (one reduced); rabbits move about on the tips of the digits in a fashion known as digitigrade locomotion. Full-bodied and egg-shaped, wild rabbits are rather uniform in body proportions and stance. The smallest is the pygmy rabbit (Brachylagus idahoensis), at only 20 cm in length and 0.4 kg (0.9 pound) in weight, while the largest grow to 50 cm and more than 2 kg. The fur is generally long and soft, and its colour ranges through shades of brown, gray, and buff. Exceptions are the black Amami rabbit (Pentalagus furnessi) of Japan and two black-striped species from Southeast Asia. The tail is usually a small puff of fur, generally brownish but white on top in the cottontails (genus Sylvilagus) of North and South America.


          


          Cecal pellets


          Rabbits are hindgut digesters. This means that most of their digestion takes place in their large intestine and cecum. In rabbits, the cecum is approximately 10 times bigger than the stomach, and it, along with the large intestine, makes up roughly 40% of the rabbit's digestive tract. Cecotropes, sometimes called "night feces", come from the cecum and are high in minerals, vitamins and proteins that are necessary to the rabbit's health. Rabbits eat these in order to meet their nutritional requirements. This process allows rabbits to extract the necessary nutrients from their food.


          


          Diet and eating habits


          Rabbits are herbivores who feed by grazing on grass, forbs, and leafy weeds. In addition, their diet contains large amounts of cellulose, which is hard to digest. Rabbits solve this problem by passing two distinct types of feces: hard droppings and soft black viscous pellets, the latter of which are immediately eaten. Rabbits reingest their own droppings (rather than chewing the cud as do cows and many other herbivores) in order to fully digest their food and extract sufficient nutrients.


          Rabbits graze heavily and rapidly for roughly the first half hour of a grazing period (usually in the late afternoon), followed by about half an hour of more selective feeding. In this time, the rabbit will also excrete many hard faecal pellets, being waste pellets that will not be reingested. If the environment is relatively non-threatening, the rabbit will remain outdoors for many hours, grazing at intervals. While out of the burrow, the rabbit will occasionally reingest its soft, partially digested pellets; this is rarely observed, since the pellets are reingested as they are produced. Reingestion is most common within the burrow between 8 o'clock in the morning and 5 o'clock in the evening, being carried out intermittently within that period.


          Hard pellets are made up of hay-like fragments of plant cuticle and stalk, being the final waste product after redigestion of soft pellets. These are only released outside the burrow and are not reingested. Soft pellets are usually produced several hours after grazing, after the hard pellets have all been excreted. They are made up of micro-organisms and undigested plant cell walls.


          The chewed plant material collects in the large cecum, a secondary chamber between the large and small intestine containing large quantities of symbiotic bacteria that help with the digestion of cellulose and also produce certain B vitamins. The pellets are about 56% bacteria by dry weight, largely accounting for the pellets being 24.4% protein on average. These pellets remain intact for up to six hours in the stomach, the bacteria within continuing to digest the plant carbohydrates. The soft feces form here and contain up to five times the vitamins of hard feces. After being excreted, they are eaten whole by the rabbit and redigested in a special part of the stomach. This double-digestion process enables rabbits to utilize nutrients that they may have missed during the first passage through the gut and thus ensures that maximum nutrition is derived from the food they eat. This process serves the same purpose within the rabbit as rumination does in cattle and sheep.


          Rabbits are incapable of vomiting due to the physiology of their digestive system.


          


          Behaviour
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          While the European rabbit is the best-known species, it is probably also the least typical, as there is considerable variability in the natural history of rabbits. Many rabbits dig burrows, but cottontails and hispid hares do not. The European rabbit constructs the most extensive burrow systems, called warrens. Nonburrowing rabbits make surface nests called forms, generally under dense protective cover. The European rabbit occupies open landscapes such as fields, parks, and gardens, although it has colonized habitats from stony deserts to subalpine valleys. It is the most social rabbit, sometimes forming groups in warrens of up to 20 individuals. However, even in European rabbits social behaviour can be quite flexible, depending on habitat and other local conditions, so that at times the primary social unit is a territorial breeding pair. Most rabbits are relatively solitary and sometimes territorial, coming together only to breed or occasionally to forage in small groups. During territorial disputes rabbits will sometimes box, using their front limbs. Rabbits are active throughout the year; no species is known to hibernate. Rabbits are generally nocturnal, and they also are relatively silent. Other than loud screams when frightened or caught by a predator, the only auditory signal known for most species is a loud foot thump made to indicate alarm or aggression. Notable exceptions are the Amami rabbit and the volcano rabbit of Mexico, which both utter a variety of calls.


          Instead of sound, scent seems to play a predominant role in the communication systems of most rabbits; they possess well-developed glands throughout their body and rub them on fixed objects to convey group identity, sex, age, social and reproductive status, and territory ownership. Urine is also used in chemical communication. When danger is perceived, the general tendency of rabbits is to freeze and hide under cover. If chased by a predator, they engage in quick, irregular movement, designed more to evade and confuse than to outdistance a pursuer. Skeletal adaptations such as long hind limbs and a strengthened pelvic girdle enable their agility and speed (up to 48 km [30 miles] per hour).


          


          Reproduction


          Most rabbits produce many offspring each year, although scarcity of resources may cause this potential to be suppressed. A combination of factors allows the high rates of reproduction commonly associated with rabbits. Rabbits generally are able to breed at a young age, and many regularly conceive litters of up to seven young, often doing so four or five times a year due to the fact that a rabbit's gestation period is only 28 to 31 days.. In addition, females exhibit induced ovulation, their ovaries releasing eggs in response to copulation rather than according to a regular cycle. They can also undergo postpartum estrus, conceiving immediately after a litter has been born.


          Newborn rabbits are naked, blind, and helpless at birth ( altricial). Mothers are remarkably inattentive to their young and are almost absentee parents, commonly nursing their young only once per day and for just a few minutes. To overcome this lack of attention, the milk of rabbits is highly nutritious and among the richest of that of all mammals. The young grow rapidly, and most are weaned in about a month. Males (bucks) do not assist in rearing the kittens. The mother rabbit is able to become pregnant again 4 days after the birth of her kittens.


          


          Diseases of rabbits


          
            	Coccidiosis (of the liver and the intestines)


            	Pasteurellosis

          


          


          Differences from hares


          Rabbits are clearly distinguished from hares in that rabbits are altricial, having young that are born blind and hairless. In contrast, hares are generally born with hair and are able to see ( precocial). All rabbits except the cottontail rabbit live underground in burrows or warrens, while hares live in simple nests above the ground (as does the cottontail rabbit), and usually do not live in groups. Hares are generally larger than rabbits, with longer ears, and have black markings on their fur. Hares have not been domesticated, while rabbits are often kept as house pets. In gardens, they are typically kept in hutchessmall, wooden, house-like boxesthat protect the rabbits from the environment and predators.


          


          Rabbits as pets


          Pet rabbits kept indoors are referred to as house rabbits. House rabbits typically have an indoor pen or cage and a rabbit-safe place to run and exercise, such as an exercise pen, living room or family room. Rabbits can be trained to use a litter box and some can learn to come when called. Domestic rabbits that do not live indoors can also often serve as companions for their owners, typically living in an easily accessible hutch outside the home. Some pet rabbits live in outside hutches during the day for the benefit of fresh air and natural daylight and are brought inside at night.


          Whether indoor or outdoor, pet rabbits' pens are often equipped with enrichment activities such as shelves, tunnels, balls, and other toys. Pet rabbits are often provided additional space in which to get exercise, simulating the open space a rabbit would traverse in the wild. Exercise pens or lawn pens are often used to provide a safe place for rabbits to run.


          A pet rabbit's diet typically consists of unlimited Timothy hay, a small amount of pellets, and a small portion of fresh vegetables.


          Rabbits are social animals. Rabbits as pets can find their companionship with a variety of creatures, including humans, other rabbits, guinea pigs, and sometimes even cats and dogs. Rabbits do not make a good pets for small children because they do not know how to stay quiet, calm, and gentle around rabbits. As prey animals, rabbits are alert, timid creatures that startle easily. They have fragile bones, especially in their backs, that require support on the belly and bottom when picked up. Children 10 years old and older usually have the maturity required to care for a rabbit.


          The service and therapy animals organization Delta Society has used pet rabbits as therapy for adults and children since the 1970s.


          


          Rabbits as food and clothing
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          Leporids such as European rabbits and hares are a food meat in Europe, South America, North America, some parts of the Middle East, and China, among other places.


          Rabbit is still commonly sold in UK butchers and markets, although not frequently in supermarkets. At farmers markets and the famous Borough Market in London, rabbits will be displayed dead and hanging unbutchered in the traditional style next to braces of pheasant and other small game. Rabbit meat was once commonly sold in Sydney, Australia, the sellers of which giving the name to the rugby league team the South Sydney Rabbitohs, but quickly became unpopular after the disease myxomatosis was introduced in an attempt to wipe out the feral rabbit population (see also Rabbits in Australia).


          When used for food, rabbits are both hunted and bred for meat. Snares or guns along with dogs are usually employed when catching wild rabbits for food. In many regions, rabbits are also bred for meat, a practice called cuniculture. Rabbits can then be killed by hitting the back of their heads, a practice from which the term rabbit punch is derived. Rabbit meat is a source of high quality protein. It can be used in most ways chicken meat is used. Rabbit meat is leaner than beef, pork, and chicken meat. Rabbit products are generally labeled in three ways, the first being Fryer. This is a young rabbit between 1 and 3 pounds and up to 12 weeks in age. This type of meat is tender and fine grained. The next product is a Roaster; they are usually over 4 pounds and over 8 months in age. The flesh is firm and coarse grained and less tender than a fryer. Then there are giblets which include the liver and heart. One of the most common types of rabbit to be bred for meat is New Zealand white rabbit.


          There are several health issues associated with the use of rabbits for meat, one of which is Tularemia or Rabbit Fever. Another is so-called rabbit starvation, due most likely to essential amino acid deficiencies in rabbit meat and synthesis limitations in human beings.


          Rabbits are a favorite food item of large pythons, such as Burmese pythons and reticulated pythons, both in the wild, as well as pet pythons. A typical diet for example, for a pet Burmese python, is a rabbit once a week.


          Rabbit pelts are sometimes used in for clothing and accessories, such as scarves or hats. Rabbits are very good producers of manure; additionally, their urine, being high in nitrogen, makes lemon trees very productive. Their milk may also be of great medicinal or nutritional benefit due to its high protein content.


          


          Environmental problems
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              A European Rabbit afflicted by Myxomatosis in England.
            

          


          Rabbits have been a source of environmental problems when introduced into the wild by humans. As a result of their appetites, and the rate at which they breed, wild rabbit depredation can be problematic for agriculture. Gassing, barriers (fences), shooting, snaring, and ferreting have been used to control rabbit populations, but the most effective measures are diseases such as myxomatosis (myxo or mixi, colloquially) and calicivirus. In Europe, where rabbits are farmed on a large scale, they are protected against myxomatosis and calicivirus with a genetically modified virus. The virus was developed in Spain, and is beneficial to rabbit farmers. If it were to make its way into wild populations in areas such as Australia, it could create a population boom, as those diseases are the most serious threats to rabbit survival. Rabbits in Australia are considered to be such a pest that land owners are legally obliged to control them.


          


          Classifications


          Rabbits and hares were formerly classified in the order Rodentia (rodent) until 1912, when they were moved into a new order Lagomorpha. This order also includes pikas.


          Order Lagomorpha


          
            	Family Leporidae

              
                	Genus Pentalagus

                  
                    	Amami Rabbit/Ryūkyū Rabbit, Pentalagus furnessi

                  

                


                	Genus Bunolagus

                  
                    	Bushman Rabbit, Bunolagus monticularis

                  

                


                	Genus Nesolagus

                  
                    	Sumatran Striped Rabbit, Nesolagus netscheri


                    	Annamite Striped Rabbit, Nesolagus timminsi

                  

                


                	Genus Romerolagus

                  
                    	Volcano Rabbit, Romerolagus diazi

                  

                


                	Genus Brachylagus

                  
                    	Pygmy Rabbit, Brachylagus idahoensis

                  

                


                	Genus Sylvilagus

                  
                    	Forest Rabbit, Sylvilagus brasiliensis


                    	Dice's Cottontail, Sylvilagus dicei


                    	Brush Rabbit, Sylvilagus bachmani


                    	San Jose Brush Rabbit, Sylvilagus mansuetus


                    	Swamp Rabbit, Sylvilagus aquaticus


                    	Marsh Rabbit, Sylvilagus palustris


                    	Eastern Cottontail, Sylvilagus floridanus


                    	New England Cottontail, Sylvilagus transitionalis


                    	Mountain Cottontail, Sylvilagus nuttallii


                    	Desert Cottontail, Sylvilagus audubonii


                    	Omilteme Cottontail, Sylvilagus insonus


                    	Mexican Cottontail, Sylvilagus cunicularis


                    	Tres Marias Rabbit, Sylvilagus graysoni

                  

                


                	Genus Oryctolagus

                  
                    	European Rabbit, Oryctolagus cuniculus

                  

                


                	Genus Poelagus

                  
                    	Central African Rabbit, Poelagus marjorita

                  

                


                	Three other genera in family, regarded as hares, not rabbits

              

            

          


          


          Naming


          Rabbits are often known affectionately by the pet name bunny or bunny rabbit, especially when referring to young, domesticated rabbits. Originally, the word for an adult rabbit was coney or cony, while rabbit referred to the young animals. More recently, the term kit has been used to refer to a young rabbit. A group of young rabbits is referred to as a kindle. Young hares are called leverets, and this term is sometimes informally applied to any young rabbit. Male rabbits are called bucks and females does. A group of rabbits or hares is often called a fluffle in parts of Northern Canada.
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              	ICD- 10

              	A 82.-
            


            
              	ICD- 9

              	071
            


            
              	DiseasesDB

              	11148
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              	001334
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              	med/1374 emerg/493 ped/1974
            


            
              	MeSH

              	D011818
            

          


          Rabies (from Latin: rabies, madness, rage, fury. Also known as hydrophobia) is a viral zoonotic neuroinvasive disease that causes acute encephalitis (inflammation of the brain) in mammals.


          In non-vaccinated humans, rabies is almost invariably fatal after neurological symptoms have developed, but prompt post-exposure vaccination may prevent the virus from progressing. There are only six known cases of a person surviving symptomatic rabies, and only one known case of survival in which the patient received no rabies-specific treatment either before or after illness onset.


          


          Structure


          The virus is a Lyssavirus. This genus of RNA viruses also includes the Aravan virus, Australian bat lyssavirus, Duvenhage virus, European bat lyssavirus 1, European bat lyssavirus 2, Irkut virus, Khujand virus, Lagos bat virus, Mokola virus and West Caucasian bat virus. Lyssaviruses have helical symmetry, so their infectious particles are approximately cylindrical in shape. This is typical of plant-infecting viruses; human-infecting viruses more commonly have cubic symmetry and take shapes approximating regular polyhedra. Negri bodies in the infected neurons are pathognomonic.


          The virus has a bullet-like shape with a length of about 180 nm and a cross-sectional diameter of about 75 nm. One end is rounded or conical and the other end is planar or concave. The lipoprotein envelope carries knob-like spikes composed of Glycoprotein G. Spikes do not cover the planar end of the virion (virus particle). Beneath the envelope is the membrane or matrix (M) protein layer which may be invaginated at the planar end. The core of the virion consists of helically arranged ribonucleoprotein. The genome is unsegmented linear antisense RNA. Also present in the nucleocapsid are RNA dependent RNA transcriptase and some structural proteins.


          


          Differential diagnosis


          The differential diagnosis in a case of suspected human rabies may initially include any cause of encephalitis, particularly infection with viruses such as herpesviruses, enteroviruses, and arboviruses (e.g., West Nile virus). The most important viruses to rule out are herpes simplex virus type 1, varicella-zoster virus, and (less commonly) enteroviruses, including coxsackieviruses, echoviruses, polioviruses, and human enteroviruses 68 to 71. A specific diagnosis may be made by a variety of diagnostic techniques, including polymerase chain reaction (PCR) testing of cerebrospinal fluid, viral culture, and serology. In addition, consideration should be given to the local epidemiology of encephalitis caused by arboviruses belonging to several taxonomic groups, including eastern and western equine encephalitis viruses, St. Louis encephalitis virus, Powassan virus, the California encephalitis virus serogroup, and La Crosse virus.


          New causes of viral encephalitis are also possible, as was evidenced by the recent outbreak in Malaysia of some 300 cases of encephalitis (mortality rate, 40%) caused by Nipah virus, a newly recognized paramyxovirus. Similarly, well-known viruses may be introduced into new locations, as is illustrated by the recent outbreak of encephalitis due to West Nile virus in the eastern United States. Epidemiologic factors (e.g., season, geographic location, and the patients age, travel history, and possible exposure to animal bites, rodents, and ticks) may help direct the diagnostic workup.


          Cheaper rabies diagnosis will be possible for low-income settings according to research reported on the Science and Development Network website in 2008. Accurate rabies diagnosis can be done ten times cheaper, according to researchers from the Farcha Veterinary and Livestock Research Laboratory and the Support International Health Centre in N'Djamena, Chad. The scientists evaluated a method using light microscopy, cheaper than the standard tests, and say this could provide better rabies control across Africa.


          


          Transmission and symptoms
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          Any mammal may become infected with the rabies virus and develop symptoms, including humans. Most animals can be infected by the virus and can transmit the disease to humans. Infected bats, monkeys, raccoons, foxes, skunks, cattle, wolves, dogs or cats provide the greatest risk to humans. Rabies may also spread through exposure to infected domestic farm animals, groundhogs, weasels and other wild carnivores. Rodents (mice, squirrels etc) are seldom infected.


          The virus is usually present in the nerves and saliva of a symptomatic rabid animal. The route of infection is usually, but not necessarily, by a bite. In many cases the infected animal is exceptionally aggressive, may attack without provocation, and exhibits otherwise uncharacteristic behaviour . Transmission may also occur via an aerosol through mucous membranes; transmission in this form may have happened in people exploring caves populated by rabid bats.


          Transmission between humans is extremely rare, although it can happen through transplant surgery (see below for recent cases), or, even more rarely, through bites, kisses or sexual relations.


          After a typical human infection by bite, the virus enters the peripheral nervous system. It then travels along the nerves towards the central nervous system. During this phase, the virus cannot be easily detected within the host, and vaccination may still confer cell-mediated immunity to prevent symptomatic rabies. Once the virus reaches the brain, it rapidly causes encephalitis. This is called the prodromal phase. At this time, treatment is useless. Then symptoms appear. Rabies may also inflame the spinal cord producing myelitis.


          The period between infection and the first flu-like symptoms is normally two to twelve weeks, but can be as long as two years. Soon after, the symptoms expand to slight or partial paralysis, cerebral dysfunction, anxiety, insomnia, confusion, agitation, abnormal behaviour, paranoia, terror, hallucinations, progressing to delirium. The production of large quantities of saliva and tears coupled with an inability to speak or swallow are typical during the later stages of the disease; this can result in  hydrophobia, where the victim has difficulty swallowing because the throat and jaw become slowly paralyzed, shows panic when presented with liquids to drink, and cannot quench his or her thirst. The disease itself was also once commonly known as hydrophobia, from this characteristic symptom. The patient foams at the mouth because they cannot swallow their own saliva for days and it gathers in the mouth until it overflows.


          Death almost invariably results two to ten days after the first symptoms; the few humans who are known to have survived the diseasewere all left with severe brain damage, with the recent exception of Jeanna Giese (see below). It is neurotropic in nature.


          


          Example of symptoms


          In Rabies: The Facts, Kaplan et. al. describe several typical cases, including one of a 23 year-old Englishwoman:


          
            On June 17, 1981 she was bitten on the ankle by a dog in New Delhi. On August 18, about two months later, she experienced the first prodromal symptoms. She became anxious and depressed, and it became impossible for her to drink more than small sips of liquid. While sleeping, she frequently sat up in bed suddenly, terrified. On August 19, she became confused, hallucinated, and was incontinent of urine. On August 20, she was unable to eat or drink and was taken to the hospital where she hallucinated and screamed in terror. Misdiagnosed as a psychiatric case, she was injected with a tranquilizer and sent home, however she repeatedly woke up screaming in fear and became so wild and agitated that her husband felt he could not deal with her by himself and took her to her mother's house. She remained terrified, hallucinating and screaming in horror throughout the night. She had no water for almost three days. She fell into a coma the next morning, and died on August 23.

          


          


          Prevention


          Rabies can be prevented by vaccination, both in humans and other animals. Virtually every infection with rabies resulted in death, until Louis Pasteur and Emile Roux developed the first rabies vaccination in 1885. This vaccine was first used on a human on July 6, 1885  nine-year old boy Joseph Meister (18761940) had been mauled by a rabid dog.


          Their vaccine consisted of a sample of the virus harvested from infected (and necessarily dead) rabbits, which was weakened by allowing it to dry for 5 to 10 days. Similar nerve tissue-derived vaccines are still used now in some countries, and while they are much cheaper than modern cell culture vaccines, they are not as effective and carry a certain risk of neurological complications.


          The human diploid cell rabies vaccine (H.D.C.V.) was started in 1967. Human diploid cell rabies vaccines are made using the attenuated Pitman-Moore L503 strain of the virus. Human diploid cell rabies vaccines have been given to more than 1.5 million humans as of 2006. Newer and less expensive purified chicken embryo cell vaccine, and purified Vero cell rabies vaccine are now available. The purified Vero cell rabies vaccine uses the attenuated Wistar strain of the rabies virus, and uses the Vero cell line as its host.


          Some recent works have shown that during lethal rabies infection the blood-brain barrier (BBB) does not allow anti-viral immune cells to enter the brain, the primary site of rabies virus replication. This aspect contributes to the pathogenicity of the virus and artificially increasing BBB permeability promotes viral clearance. Opening the BBB during rabies infection has been suggested as a possible novel approach to treat the disease.


          


          Post-exposure prophylaxis


          Treatment after exposure, known as post-exposure prophylaxis or P.E.P., is highly successful preventing the disease if administered promptly, within six days after infection and consists of over a 28 day period. Thoroughly washing the wound as soon as possible with soap and water for approximately five minutes is very effective at reducing the number of viral particles. If available, a virucidal antiseptic such as povidone-iodine, iodine tincture, aqueous iodine solution or alcohol (ethanol) should be applied after washing. Exposed mucous membranes such as eyes, nose or mouth should be flushed well with water. In the United States, patients receive one dose of immunoglobulin and five doses of rabies vaccine over a twenty-eight day period. One-half the dose of immunoglobulin is injected in the region of the bite, if possible, with the remainder injected intramuscularly away from the bite. This is much less painful compared with administering immunoglobulin through the abdominal wall with a large needle, as was done in the past. The first dose of rabies vaccine is given as soon as possible after exposure, with additional doses on days three, seven, fourteen, and twenty-eight after the first. Patients that have previously received pre-exposure vaccination do not receive the immunoglobulin, only the post-exposure vaccinations on day 0 and 3. Since the widespread vaccination of domestic dogs and cats and the development of effective human vaccines and immunoglobulin treatments, the number of recorded deaths in the U.S. from rabies has dropped from one hundred or more annually in the early twentieth century, to 12 per year, mostly caused by bat bites, which may go unnoticed by the victim and hence untreated.


          P.E.P. is effective in treating rabies because the virus must travel from the site of infection through the peripheral nervous system (nerves in the body) before infecting the central nervous system (brain and spinal cord) and glands to cause lethal damage. This travel along the nerves is usually slow enough that vaccine and immunoglobulin can be administered to protect the brain and glands from infection. The amount of time this travel requires is dependent on how far the infected area is from the brain: if the victim is bitten in the face, for example, the time between initial infection and infection of the brain is very short and P.E.P. may not be successful.


          


          Pre-exposure prophylaxis


          Currently pre-exposure immunization has been used on domesticated and normal non-human populations. In many jurisdictions, domestic dogs, cats, and ferrets are required to be vaccinated. A pre-exposure vaccination is also available for humans, most commonly given to veterinarians and those traveling to regions where the disease is common, such as India. Most tourists do not need such a vaccination, just those doing substantial non-urban activities. However, should a vaccinated human be bitten by a carrier, failure to receive subsequent post-exposure treatment could be fatal, although post-exposure treatment for a vaccinated human is far less extensive than that which would normally be required by one with no pre-exposure vaccination.


          In 1984 researchers at the Wistar Institute developed a recombinant vaccine called V-RG by inserting the glycoprotein gene from rabies into a vaccinia virus. The V-RG vaccine has since been commercialised by Merial under the trademark Raboral. It is harmless to humans and has been shown to be safe for various species of animals that might accidentally encounter it in the wild, including birds (gulls, hawks, and owls).


          V-RG has been successfully used in the field in Belgium, France, and the United States to prevent outbreaks of rabies in wildlife. The virus is stable under relatively high temperatures and can be delivered orally, making mass vaccination of wildlife possible by putting it in tasty baits. The plan for immunization of normal populations involves dropping bait containing food wrapped around a small dose of the live virus. The bait would be dropped by helicopter concentrating on areas that have not been infected yet. Just such a strategy of oral immunization of foxes in Europe has already achieved substantial reductions in the incidence of human rabies. A strategy of vaccinating neighbourhood dogs in Jaipur, India, (combined with a sterilization program) has also resulted in a large reduction in the number of human cases.


          


          Induced coma treatment


          In 2005, the case of Jeanna Giese, a girl of 15 who survived acute, unvaccinated rabies was reported, indicating the successful treatment of rabies through induction of a coma. This treatment approach was based on the theory that rabies' detrimental effects were caused by temporary dysfunctions of the brain, and that the induction of a coma, by producing a temporary partial stop in brain function, would protect the brain from damage while the body built up an immune response to the virus. After thirty-one days of isolation and seventy-six days of hospitalisation, she was released from the hospital, having survived rabies.


          Rodney Willoughby Jr., the primary care physician in this case published in the April 2007 issue of Scientific American. He notes that subsequent failures of what he calls the Milwaukee protocol did not use the cocktail of drugs used during the treatment. A point he makes for future research is the relationship of the virus to depletion of biopterin in the brain.


          Later attempts to use the same treatment have failed, but in April, 2008, in Cali, Colombia, it was reported (by local newspapers) that an 11-year-old may have recovered successfully after induction of coma . This patient was infected on February 15 when several children were bitten by a cat in Santander de Quilichao, a small town near Cali. However, this claim has not been scientifically proven.


          


          Prevalence
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          There are an estimated 55,000 human deaths annually from rabies worldwide, with about 31,000 in Asia, and 24,000 in Africa.


          One of the sources of recent flourishing of rabies in East Asia is the pet boom. China introduced in the city of Beijing the  One Dog policy in November 2006 to control the problem. India has been reported as having the highest rate of human rabies in the world .


          The English Channel, dog licensing, killing of stray dogs, muzzling and other measures contributed to the elimination of rabies from the United Kingdom in the early 20th century. More recently, large-scale vaccination of cats, dogs and ferrets has been successful in combatting rabies in some developed countries.


          The rabies virus survives in wide-spread, varied, rural fauna reservoirs. However, in Asia, parts of America and large parts of Africa, dogs remain the principal host. Mandatory vaccination of animals is less effective in rural areas. Especially in developing countries, pets may not be privately kept and their destruction may be unacceptable. Oral vaccines can be safely distributed in baits, and this has successfully reduced rabies in rural areas of France, Ontario, Texas, Florida and elsewhere, like in the City of Montral (Qubec) where baits are successfully used among raccoons in the Mont-Royal park area. Vaccination campaigns may be expensive, and a cost-benefit analysis can lead those responsible to opt for policies of containment rather than elimination of the disease.


          Many territories, such as the United Kingdom, Ireland, Taiwan, Japan, Hawaii, Mauritius, Barbados and Guam, are free of rabies, although there may be a very low prevalence of rabies among bats in the UK; see below.


          New Zealand and Australia have never had rabies. However, in Australia, the Australian Bat Lyssavirus occurs normally in both insectivorous and fruit eating bats (flying foxes) from most mainland states. Scientists believe it is present in bat populations throughout the range of flying foxes in Australia.


          The UK is not completely free of rabies, as a new form of the lyssavirus has been found in some bats which could possibly affect humans. There has been one case of a bite from an infected bat, but the victim showed no symptoms of the virus and was vaccinated quickly as a precaution.


          


          Rabies in the United States


          Rabies was once rare in the United States outside the Southern states, but raccoons in the mid-Atlantic and northeast United States have been suffering from a rabies epidemic since the 1970s, which is now moving westwards into Ohio.
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          The particular variant of the virus has been identified in the southeastern United States raccoon population since the 1950s, and is believed to have traveled to the northeast as the result of infected raccoons being among those caught and transported from the southeast to the northeast by human hunters attempting to replenish the declining northeast raccoon population. As a result, urban residents of these areas have become more wary of the large but normally unseen urban raccoon population. It has become the common assumption that any raccoon seen diurnally is infected; certainly the reported behaviour of most such animals appears to show some sort of illness, and necropsies can confirm rabies. Whether as a result of increased vigilance or only the common human avoidance reaction to any other animal not normally seen, such as a raccoon, there has only been one documented human rabies case as a result of this variant. This does not include, however, the greatly increasing rate of prophylactic rabies treatments in cases of possible exposure, which numbered fewer than one hundred humans annually in the state of New York before 1990, for instance, but rose to approximately ten thousand annually between 1990 and 1995. At approximately $1,500 per course of treatment, this represents a considerable public health expenditure. Raccoons do constitute approximately 50% of the approximately eight thousand documented non-human rabies cases in the United States. Domestic animals constitute only 8% of rabies cases, but are increasing at a rapid rate.
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          In the midwestern United States, skunks are the primary carriers of rabies, composing 134 of the 237 documented non-human cases in 1996. The most widely distributed reservoir of rabies in the United States, however, and the source of most human cases in the U.S., are bats. Nineteen of the twenty-two human rabies cases documented in the United States between 1980 and 1997 have been identified genetically as bat rabies. In many cases, victims are not even aware of having been bitten by a bat, assuming that a small puncture wound found after the fact was the bite of an insect or spider; in some cases, no wound at all can be found, leading to the hypothesis that in some cases the virus can be contracted via inhaling airborne aerosols from the vicinity of bats. For instance, the Centers for Disease Control and Prevention warned on May 9, 1997, that a woman who died in October, 1996 in Cumberland County, Kentucky and a man who died in December, 1996 in Missoula County, Montana were both infected with a rabies strain found in silver-haired bats; although bats were found living in the chimney of the woman's home and near the man's place of employment, neither victim could remember having had any contact with them. Similar reports among spelunkers led to experimental demonstration in animals. This inability to recognize a potential infection, in contrast to a bite from a dog or raccoon, leads to a lack of proper prophylactic treatment, and is the cause of the high mortality rate for bat bites.


          On September 7, 2007, rabies expert Dr. Charles Rupprecht of Atlanta-based U.S. Centers for Disease Control and Prevention said that canine rabies had disappeared from the United States. Rupprecht emphasized that the disappearance of the canine-specific strain of rabies virus in the US does not eliminate the need for dog rabies vaccination as dogs can still become infected from exposure to wildlife.


          


          Recently publicized cases


          


          Transmission by bite


          Several recently publicized cases have stemmed from bats, which are known to be a vector for rabies. See the Rabies and bats section below.


          In October 2004 a female brown bear killed one human and injured several others near the city of Braşov in Central Romania. The bear was killed by human hunters and diagnosed with rabies. More than one hundred humans were vaccinated afterwards.


          


          Transmission through organ transplants


          Rabies is known to have been transmitted between humans by transplant surgery.
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          Infections by corneal transplant have been reported in Thailand (2 cases), India (2 cases), Iran (2 cases), the United States (1 case), and France (1 case). Details of two further cases of infection resulting from corneal transplants were described in 1996.


          In June 2004, three organ recipients died in the United States from rabies transmitted in the transplanted kidneys and liver of an infected donor from Texarkana. There were bats near the donor's home, and the donor had told others that he had been bitten. The donor is now reported to have died of a cerebral hemorrhage, the culmination of an unidentified neurological disorder, although recipients are said to have been told the cause of death had been a car crash. Marijuana and cocaine were found in the donor's urine at the time of his death, according to a report in The New England Journal of Medicine.


          
            [The surgeons] thought he had suffered a fatal crack-cocaine overdose, which can produce symptoms similar to those of rabies. We had an explanation for his condition, says Dr. Goran Klintmalm, a surgeon who oversees transplantation at Baylor University Medical Centre, where the transplants occurred. Hed recently smoked crack cocaine. Hed hemorrhaged around the brain. Hed died. That was all we needed to know. Because of doctor-patient confidentiality rules, doctors involved with this case would not talk about it on the record, but a few did say that if no cocaine was found in the donors blood, the E.R. doctors might have investigated his symptoms more aggressively instead of assuming he had overdosed. (Because no autopsy was done, doctors have not been able to establish whether the rabies or the drugs actually killed him.)

          


          In February 2005, three German patients in Mainz and Heidelberg were diagnosed with rabies after receiving various organs and cornea transplants from a female donor. Two of the infected people died. Three other patients who received organs from the woman have not yet shown rabies symptoms. The 26 year old donor had died of heart failure in December 2004 after consuming cocaine and ecstasy. In October 2004, she had visited India, one of the countries worst affected by rabies worldwide. Dozens of medical staff were vaccinated against rabies in the two hospitals as a precautionary measure. Associated Press reports that Donated organs are never tested for rabies. The strain detected in the victims bodies is one commonly found in bats, health officials said. According to CNN Rabies tests are not routine donor screening tests, Virginia McBride, public health organ donation specialist with the Health Resources and Services Administration, said. The number of tests is limited because doctors have only about six hours from the time a patient is declared brain-dead until the transplantation must begin for the organs to maintain viability.


          


          Transport of pet animals between countries
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          Rabies is endemic to many parts of the world, and one of the reasons given for quarantine periods in international animal transport has been to try to keep the disease out of uninfected regions. However, most developed countries, pioneered by Sweden, now allow unencumbered travel between their territories for pet animals that have demonstrated an adequate immune response to rabies vaccination.


          Such countries may limit movement to animals from countries where rabies is considered to be under control in pet animals. There are various lists of such countries. The United Kingdom has developed a list, and France has a rather different list, said to be based on a list of the Office International des Epizooties (OIE). The European Union has a harmonised list. No list of rabies-free countries is readily available from OIE.


          However, the recent spread of rabies in the northeastern United States and further may cause a restrengthening of precautions against movement of possibly rabid animals between countries.


          


          Rabies and dogs


          
            [image: Close-up of a dog's face during late-stage “dumb” paralytic rabies. Animals with “dumb” rabies appear depressed, lethargic, and uncoordinated. Gradually they become completely paralyzed. When their throat and jaw muscles are paralyzed, the animals will drool and have difficulty swallowing.]

            
              Close-up of a dog's face during late-stage dumb paralytic rabies. Animals with dumb rabies appear depressed, lethargic, and uncoordinated. Gradually they become completely paralyzed. When their throat and jaw muscles are paralyzed, the animals will drool and have difficulty swallowing.
            

          


          Rabies has a long history of association with dogs. The first written record of rabies is in the Codex of Eshnunna (ca. 1930 BC), which dictates that the owner of a dog showing symptoms of rabies should take preventative measure against bites. If a person is bitten by a rabid dog and later died, the owner was fined heavily.


          Three stages of rabies are recognized in dogs. The first stage is a one to three day period characterized by behavioural changes and is known as the prodromal stage. The second stage is the excitative stage, which lasts three to four days. It is this stage that is often known as furious rabies due to the tendency of the affected dog to be hyperreactive to external stimuli and bite at anything near. The third stage is the paralytic stage and is caused by damage to motor neurons. Incoordination is seen due to rear limb paralysis and drooling and difficulty swallowing is caused by paralysis of facial and throat muscles. Death is usually caused by respiratory arrest.


          On April 25, 2008 three people were bitten by a rabid puppy which was in quarantine after arriving into the UK on 18 April 2008 from Sri Lanka. The incident happened in the Chingford area of Essex at a licensed quarantine centre and the people involved received vaccinations.


          


          Rabies and opossums


          Experimental studies of rabies infection in the Virginia opossum have shown the importance of the mode of transmission. Opossums became infected when exposed to air-borne virus but were found to be fairly resistant to intramuscular inoculations. The aerosol transmission of rabies in opossum was investigated following the death from rabies of two men who had visited the Frio Caves, Texas, and did not remember any direct contact with bats.


          


          The spatial and temporal distribution of opossum rabies


          Rabies cases in the Virginia opossum are spillover cases from other wildlife species such as bats, skunks and the raccoon epizootic in the eastern United States. Cases have been reported across the United States from California to New York . In New York state, the Wadsworth Centre lists laboratory confirmed cases in opossums 5 years out of 10 from 1989 to 1998.


          


          Rabies and domestic skunks in the United States


          There is currently no USDA-approved vaccine for the strain of rabies that afflicts skunks. When cases are reported of pet skunks biting a human, the animals are frequently killed in order to be tested for rabies.


          Humans exposed to the rabies virus must begin post-exposure prophylaxis before the disease can progress to the central nervous system. For this reason, it is necessary to determine whether the animal, in fact, has rabies as quickly as possible. Without a definitive quarantine period in place for skunks, quarantining the animals is not advised as there is no way of knowing how long it may take the animal to show symptoms. Destruction of the skunk is recommended and the brain is then tested for presence of rabies virus.


          Skunk owners have recently organized to campaign for USDA approval of both a vaccine and an officially recommended quarantine period for skunks in the United States.


          


          Rabies and bats


          The problem of bat-transmitted rabies is found over most of North and South America but was first closely studied in Trinidad in the West Indies which had a dreadful reputation for bat rabies, which took a significant toll of livestock and humans alike. In the 10 years from 1925 and 1935, 89 people and thousands of livestock had died from it - the highest human mortality from rabies-infected bats thus far recorded anywhere.


          In early 1931, Dr. H. Metivier, a Veterinary surgeon, established the connection between the bites of bats and paralytic rabies. In September 1931, Dr. J. L. Pawan, a Government Bacteriologist found Negri bodies in the brain of a bat with unusual habits. In 1934 the Trinidad and Tobago Government began a program of vampire bat control, shooting, netting, trapping and poisoning, while encouraging the screening off of livestock buildings and free vaccination programs for exposed livestock.


          After the opening of the Trinidad Regional Virus Laboratory in 1953, basic research on bats and rabies progressed rapidly under the able direction of Arthur Greenhall, who demonstrated that at least 8 species of bats in Trinidad had been infected with rabies - particularly the Common Vampire Bat, Desmodus rotundus (which will attack any warm blooded creature), the rare White-winged Vampire Bat, Diaemus youngi, (which appears to have a special preference for birds and goats), as well as two abundant species of Fruit Bats: the Seba's Short-tailed Bat or Short-tailed Fruit Bat, Carollia perspicillata, which commonly roosts with Vampires, and the Jamaican Fruit Bat, Artibeus jamaicensis.


          Non-bite transmission of rabies in people has been reported by the CDC, and experimentally demonstrated with a high efficiency in susceptible animals placed in bat-proof and insect-proof cages in a cave with bat colonies by Constantine in Frio Cave, Texas, as early as 1960. In 1967, rabies virus was isolated from the air in the same cave, presumably passed by the bats urinating, potentially forming a source for infection of other susceptible animals, and presenting a hazard to researchers and spelunkers. While the risks may be low, they are deserving of further study and monitoring.


          The United Kingdom, which has stringent regulations on the importation of animals, had also been believed to be entirely free from rabies until 1996 when a single Daubenton's bat was found to be infected with a rabies-like virus usually found only in bats  European Bat Lyssavirus 2 (EBL2). There were no more known cases in the British Isles until September 2002 when another Daubenton's bat tested positive for EBL2 in Lancashire. A bat conservationist who was bitten by the infected bat received post-exposure treatment and did not develop rabies.


          Then in November 2002 David McRae (1947-2002), a Scottish bat conservationist from Guthrie, Angus was bitten on the ring finger of his left hand by a bat, thereby becoming the first human to contract rabies in the United Kingdom since 1902. He subsequently died in hospital from EBL2 rabies on November 24, 2002 .


          In November 2004, Jeanna Giese, a fifteen-year old girl from Fond du Lac, Wisconsin, became one of only six humans known to have survived rabies after the onset of symptoms, and the first known instance of a human surviving rabies without vaccine treatment. Giese's disease was already too far progressed for the vaccine to help, and she was considered too weak to tolerate it. Doctors at the Children's Hospital of Wisconsin in Wauwatosa, a suburb of Milwaukee, achieved her survival with an experimental treatment that involved putting the girl into a drug-induced coma, and administering a cocktail of antiviral drugs. Giese had symptoms of full-blown rabies when she sought medical help, thirty-seven days after being bitten by a bat. Her family did not seek treatment at the time because the bat seemed healthy. Jeanna regained her weight, strength, and coordination while in the hospital. She was released from the Children's Hospital of Wisconsin on January 1, 2005.


          On May 12, 2006 Harris County, Texas U.S.A. Health Department officials reported that a teenage boy, Zachary Jones of Humble, Texas, had died of rabies at Texas Children's Hospital in Houston, Texas. Zachary had contracted the disease after a bat flew in his bedroom and bit him in his sleep. He was unaware he had been bitten and was not hospitalized until he developed symptoms several weeks later. He died at Texas Children's Hospital after an attempt to cure the disease through a drug-induced coma, similar to that of Jeanna Giese.


          On November 2, 2006 a 10 year old girl in Bourbon, Indiana, U.S.A. died of rabies. The Indianapolis Star reports that she was bitten by a bat in June 2006.


          In August of 2006, a 73 year old rural resident located east of Edmonton, Alberta, Canada was bitten by a bat while he slept. He ignored the bite and became symptomatic in January 2007. Diagnosed with rabies in March of 2007, he was treated with the Milwaukee protocol, but died April 26, 2007.


          On August 6, 2006, 950 Girl Scouts were urged to receive rabies shots by the Girl Scouts of America. The nine hundred and fifty girls had attended a camp in Virginia, U.S.A. in July, and had reported seeing bats in their cabins. Even though infections were relatively unlikely, the G.S.A. offered to pay for the shots, at a cost of nearly two million dollars. The Centers for Disease Control reports 27 cases of human rabies caused by the bat variant rabies virus in the United States from 1990 to 2002.


          On December 8, 2007, a 34 year old Dutch medical doctor died from rabies. According to Dutch media, the woman, who worked at the Amsterdam Academic Medical Centre (AMC), had been attacked by a small bat while on holiday in Kenya last October. The attack, which occurred at a camping site somewhere between Nairobi and Mombasa, resulted in some bleeding scratches on her nose. She was infected with Duvenhage virus and succumbed to severe brain infection.


          


          Rabies and wolves


          Under normal circumstances, wild wolves are generally timid around humans, though there are several reported circumstances in which wolves have been recorded to act aggressively toward humans. The majority of fatal wolf attacks have historically involved rabies, which was first recorded in wolves in the 13th century. The earliest recorded case of an actual rabid wolf attack comes from Germany in 1557. Though wolves are not reservoirs for the disease, they can catch it from other species. Wolves develop an exceptionally severe aggressive state when infected and can bite numerous people in a single attack. Before a vaccine was developed, bites were almost always fatal. Today, wolf bites can be treated, but the severity of rabid wolf attacks can sometimes result in outright death, or a bite near the head will make the disease act too fast for the treatment to take effect. Unlike healthy wolves which typically limit themselves to attacking women or children, attacks by rabid wolves are made at random, with adult men being killed on occasion. Rabid attacks tend to cluster in winter and spring. With the reduction of rabies in Europe and North America, few rabid wolf attacks have been recorded, though some still occur annually in the middle east. Rabid attacks can be distinguished from predatory attacks by the fact that rabid wolves limit themselves to biting their victims rather than consuming them. Plus, the timespan of predatory attacks can sometimes last for months or years, as opposed to rabid attacks which end usually after a fortnight. Victims of rabid wolves are usually attacked around the head and neck in a sustained manner.
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          Rabindranath Tagore (Bengali: রবীন্দ্রনাথ ঠাকুর, IPA: [ɾobin̪d̪ɾonat̪ʰ ʈʰakuɾ] ) ( 7 May 1861 7 August 1941), also known by the sobriquet Gurudev, was a Bengali poet, Brahmo religionist, visual artist, playwright, novelist, and composer whose works reshaped Bengali literature and music in the late 19th and early 20th centuries. He became Asia's first Nobel laureate when he won the 1913 Nobel Prize in Literature.


          A Pirali Brahmin (a ".. supposed stigma", ".. formed a party for degrading them", ".. orthodox kind relying on hearsay for their facts") from Calcutta, Bengal, Tagore first wrote poems at the age of eight. At the age of sixteen, he published his first substantial poetry under the pseudonym Bhanushingho ("Sun Lion") and wrote his first short stories and dramas in 1877. In later life Tagore protested strongly against the British Raj and gave his support to the Indian Independence Movement. Tagore's life work endures, in the form of his poetry and the institution he founded, Visva-Bharati University.


          Tagore wrote novels, short stories, songs, dance-dramas, and essays on political and personal topics. Gitanjali (Song Offerings), Gora (Fair-Faced), and Ghare-Baire (The Home and the World) are among his best-known works. His verse, short stories, and novels, which often exhibited rhythmic lyricism, colloquial language, meditative naturalism, and philosophical contemplation, received worldwide acclaim. Tagore was also a cultural reformer and polymath who modernised Bengali art by rejecting strictures binding it to classical Indian forms. Two songs from his canon are now the national anthems of Bangladesh and India: the Amar Shonar Bangla and the Jana Gana Mana respectively.


          


          Early life (18611901)
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          Tagore (nicknamed "Rabi") was born the youngest of thirteen surviving children in the Jorasanko mansion in Calcutta (now Kolkata, India) of parents Debendranath Tagore and Sarada Devi. The Tagore family were the Brahmo founding fathers of the Adi Dharm faith. After undergoing his upanayan at age eleven, Tagore and his father left Calcutta on 14 February 1873 to tour India for several months, visiting his father's Santiniketan estate and Amritsar before reaching the Himalayan hill station of Dalhousie. There, Tagore read biographies, studied history, astronomy, modern science, and Sanskrit, and examined the classical poetry of Kālidāsa. In 1877, he rose to notability when he composed several works, including a long poem set in the Maithili style pioneered by Vidyapati. As a joke, he maintained that these were the lost works of Bhānusiṃha, a newly discovered 17th-century Vaiṣṇava poet. He also wrote "Bhikharini" (1877; "The Beggar Woman"the Bengali language's first short story) and Sandhya Sangit (1882) including the famous poem "Nirjharer Swapnabhanga" ("The Rousing of the Waterfall").
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          Seeking to become a barrister, Tagore enrolled at a public school in Brighton, England in 1878. He studied law at University College London, but returned to Bengal in 1880 without a degree. On 9 December 1883 he married Mrinalini Devi (born Bhabatarini, 18731900); they had five children, two of whom later died before reaching adulthood. In 1890, Tagore began managing his family's estates in Shilaidaha, a region now in Bangladesh; he was joined by his wife and children in 1898. Known as " Zamindar Babu", Tagore traveled across the vast estate while living out of the family's luxurious barge, the Padma, to collect (mostly token) rents and bless villagers; in return, appreciative villagers held feasts in his honour. These years, which composed Tagore's Sadhana period (18911895; named for one of Tagores magazines), were among his most fecund. During this period, more than half the stories of the three-volume and eighty-four-story Galpaguchchha were written. With irony and emotional weight, they depicted a wide range of Bengali lifestyles, particularly village life.


          


          Shantiniketan (19011932)
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          In 1901, Tagore left Shilaidaha and moved to Santiniketan ( West Bengal) to found an ashram, which would grow to include a marble-floored prayer hall ("The Mandir"), an experimental school, groves of trees, gardens, and a library. There, Tagore's wife and two of his children died. His father died on 19 January 1905, and he began receiving monthly payments as part of his inheritance. He received additional income from the Maharaja of Tripura, sales of his family's jewellery, his seaside bungalow in Puri, and mediocre royalties (Rs.2,000) from his works. By now, his work was gaining him a large following among Bengali and foreign readers alike, and he published such works as Naivedya (1901) and Kheya (1906) while translating his poems into free verse. On 14 November 1913, Tagore learned that he had won the 1913 Nobel Prize in Literature. According to the Swedish Academy, it was given due to the idealistic andfor Western readersaccessible nature of a small body of his translated material, including the 1912 Gitanjali: Song Offerings. In 1915, Tagore received the knighthood from the British Crown. But as a mark of rebuke to the rulers, post the Jallianwala Bagh massacre in 1919, he renounced the title.


          In 1921, Tagore and agricultural economist Leonard Elmhirst set up the Institute for Rural Reconstruction (which Tagore later renamed Shriniketan"Abode of Wealth") in Surul, a village near the ashram at Santiniketan. Through it, Tagore sought to provide an alternative to Gandhi's symbol- and protest-based Swaraj movement, which he denounced. He recruited scholars, donors, and officials from many countries to help the Institute use schooling to "free village[s] from the shackles of helplessness and ignorance" by "vitaliz[ing] knowledge". In the early 1930s, he also grew more concerned about India's "abnormal caste consciousness" and untouchability, lecturing on its evils, writing poems and dramas with untouchable protagonists, and appealing to authorities at the Guruvayoor Temple to admit Dalits.


          


          Twilight years (19321941)
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          In his last decade, Tagore remained in the public limelight, publicly upbraiding Gandhi for stating that a massive 15 January 1934 earthquake in Bihar constituted divine retribution for the subjugation of Dalits. He also mourned the incipient socioeconomic decline of Bengal and the endemic poverty of Calcutta; he detailed the latter in an unrhymed hundred-line poem whose technique of searing double-vision would foreshadow Satyajit Ray's film Apur Sansar. Tagore also compiled fifteen volumes of writings, including the prose-poems works Punashcha (1932), Shes Saptak (1935), and Patraput (1936). He continued his experimentations by developing prose-songs and dance-dramas, including Chitrangada (1914), Shyama (1939), and Chandalika (1938), and wrote the novels Dui Bon (1933), Malancha (1934), and Char Adhyay (1934). Tagore took an interest in science in his last years, writing Visva-Parichay (a collection of essays) in 1937. His exploration of biology, physics, and astronomy impacted his poetry, which often contained extensive naturalism that underscored his respect for scientific laws. He also wove the process of science (including narratives of scientists) into many stories contained in such volumes as Se (1937), Tin Sangi (1940), and Galpasalpa (1941).


          Tagore's last four years were marked by chronic pain and two long periods of illness. These began when Tagore lost consciousness in late 1937; he remained comatose and near death for an extended period. This was followed three years later in late 1940 by a similar spell, from which he never recovered. The poetry Tagore wrote in these years is among his finest, and is distinctive for its preoccupation with death. After extended suffering, Tagore died on 7 August 1941 (22 Shravan 1348) in an upstairs room of the Jorasanko mansion in which he was raised; his death anniversary is still mourned in public functions held across the Bengali-speaking world.


          


          Travels
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          Owing to his notable wanderlust, between 1878 and 1932, Tagore visited more than thirty countries on five continents; many of these trips were crucial in familiarising non-Indian audiences to his works and spreading his political ideas. In 1912, he took a sheaf of his translated works to England, where they impressed missionary and Gandhi protg Charles F. Andrews, Anglo-Irish poet William Butler Yeats, Ezra Pound, Robert Bridges, Ernest Rhys, Thomas Sturge Moore, and others. Indeed, Yeats wrote the preface to the English translation of Gitanjali, while Andrews joined Tagore at Santiniketan. On 10 November 1912, Tagore toured the United States and the United Kingdom, staying in Butterton, Staffordshire with Andrews clergymen friends. From 3 May 1916 until April 1917, Tagore went on lecturing circuits in Japan and the United States, during which he denounced nationalismparticularly that of the Japanese and Americans. He also wrote the essay "Nationalism in India", attracting both derision and praise (the latter from pacifists, including Romain Rolland).
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          Shortly after returning to India, the 63-year-old Tagore visited Peru at the invitation of the Peruvian government, and took the opportunity to visit Mexico as well. Both governments pledged donations of $100,000 to the school at Shantiniketan (Visva-Bharati) in commemoration of his visits. A week after his November 6, 1924 arrival in Buenos Aires, Argentina, an ill Tagore moved into the Villa Miralro at the behest of Victoria Ocampo. He left for India in January 1925. On 30 May 1926, Tagore reached Naples, Italy; he met fascist dictator Benito Mussolini in Rome the next day. Their initially warm rapport lasted until Tagore spoke out against Mussolini on 20 July 1926.
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          On 14 July 1927, Tagore and two companions began a four-month tour of Southeast Asia, visiting Bali, Java, Kuala Lumpur, Malacca, Penang, Siam, and Singapore. Tagore's travelogues from the tour were collected into the work "Jatri". In early 1930 he left Bengal for a nearly year-long tour of Europe and the United States. Once he returned to the UK, while his paintings were being exhibited in Paris and London, he stayed at a Friends settlement in Birmingham. There, he wrote his Hibbert Lectures for the University of Oxford (which dealt with the "idea of the humanity of our God, or the divinity of Man the Eternal") and spoke at London's annual Quaker gathering. There (addressing relations between the British and Indians, a topic he would grapple with over the next two years), Tagore spoke of a "dark chasm of aloofness". He later visited Aga Khan III, stayed at Dartington Hall, then toured Denmark, Switzerland, and Germany from June to mid-September 1930, then the Soviet Union. Lastly, in April 1932, Tagorewho was acquainted with the legends and works of the Persian mystic Hafezwas invited as a personal guest of Shah Reza Shah Pahlavi of Iran. Such extensive travels allowed Tagore to interact with many notable contemporaries, including Henri Bergson, Albert Einstein, Robert Frost, Thomas Mann, George Bernard Shaw, H.G. Wells and Romain Rolland. Tagore's last travels abroad, including visits to Persia and Iraq (in 1932) and Ceylon in 1933, only sharpened his opinions regarding human divisions and nationalism.


          


          Works
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          Tagore's literary reputation is disproportionately influenced by regard for his poetry; however, he also wrote novels, essays, short stories, travelogues, dramas, and thousands of songs. Of Tagore's prose, his short stories are perhaps most highly regarded; indeed, he is credited with originating the Bengali-language version of the genre. His works are frequently noted for their rhythmic, optimistic, and lyrical nature. Such stories mostly borrow from deceptively simple subject matter: the lives of ordinary people.


          


          Novels and non-fiction


          Tagore wrote eight novels and four novellas, including Chaturanga, Shesher Kobita, Char Odhay, and Noukadubi. Ghare Baire ( The Home and the World)through the lens of the idealistic zamindar protagonist Nikhilexcoriates rising Indian nationalism, terrorism, and religious zeal in the Swadeshi movement; a frank expression of Tagore's conflicted sentiments, it emerged out of a 1914 bout of depression. Indeed, the novel bleakly ends with Hindu-Muslim sectarian violence and Nikhil's being (probably mortally) wounded. In some sense, Gora shares the same theme, raising controversial questions regarding the Indian identity. As with Ghore Baire, matters of self-identity ( jāti), personal freedom, and religion are developed in the context of a family story and love triangle. Another powerful story is Jogajog (Relationships), where the heroine Kumudinibound by the ideals of Shiva- Sati, exemplified by Dākshāyaniis torn between her pity for the sinking fortunes of her progressive and compassionate elder brother and his foil: her exploitative, rakish, and patriarchical husband. In it, Tagore demonstrates his feminist leanings, using pathos to depict the plight and ultimate demise of Bengali women trapped by pregnancy, duty, and family honour; simultaneously, he treats the decline of Bengal's landed oligarchy.


          Other novels were more uplifting: Shesher Kobita (translated twiceLast Poem and Farewell Song) is his most lyrical novel, with poems and rhythmic passages written by the main character (a poet). It also contains elements of satire and postmodernism; stock characters gleefully attack the reputation of an old, outmoded, oppressively renowned poet who, incidentally, goes by the name of Rabindranath Tagore. Though his novels remain among the least-appreciated of his works, they have been given renewed attention via film adaptations by such directors as Satyajit Ray; these include Chokher Bali and Ghare Baire; many have soundtracks featuring selections from Tagore's own [[Rabindra sangeet. Tagore wrote many non-fiction books, writing on topics ranging from Indian history to linguistics. Aside from autobiographical works, his travelogues, essays, and lectures were compiled into several volumes, including Iurop Jatrir Patro (Letters from Europe) and Manusher Dhormo (The Religion of Man).


          


          Music and artwork
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          Tagore was a prolific musician and painter, writing around 2,230 songs. They comprise rabindrasangit (Bengali: রবীন্দ্র সংগীত"Tagore Song"), now an integral part of Bengali culture. Tagore's music is inseparable from his literature, most of whichpoems or parts of novels, stories, or plays alikebecame lyrics for his songs. Primarily influenced by the thumri style of Hindustani classical music, they ran the entire gamut of human emotion, ranging from his early dirge-like Brahmo devotional hymns to quasi-erotic compositions. They emulated the tonal colour of classical ragas to varying extents. Though at times his songs mimicked a given raga's melody and rhythm faithfully, he also blended elements of different ragas to create innovative works.


          For Bengalis, their appeal, stemming from the combination of emotive strength and beauty described as surpassing even Tagore's poetry, was such that the Modern Review observed that "[t]here is in Bengal no cultured home where Rabindranath's songs are not sung or at least attempted to be sung ... Even illiterate villagers sing his songs". Music critic Arthur Strangways of The Observer first introduced non-Bengalis to rabindrasangeet with his book The Music of Hindostan, which described it as a "vehicle of a personality ... [that] go behind this or that system of music to that beauty of sound which all systems put out their hands to seize." Among them are Bangladesh's national anthem Amar Shonar Bangla (Bengali: আমার সোনার বাঙলা) and India's national anthem Jana Gana Mana (Bengali: জন গণ মন); Tagore thus became the only person ever to have written the national anthems of two nations. In turn, rabindrasangeet influenced the styles of such musicians as sitar maestro Vilayat Khan, and the sarodiyas Buddhadev Dasgupta and Amjad Ali Khan.
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          At age sixty, Tagore took up drawing and painting; successful exhibitions of his many workswhich made a debut appearance in Paris upon encouragement by artists he met in the south of Francewere held throughout Europe. Tagorewho likely exhibited protanopia ("colour blindness"), or partial lack of (red-green, in Tagore's case) colour discernmentpainted in a style characterised by peculiarities in aesthetics and colouring schemes. Nevertheless, Tagore took to emulating numerous styles, including that of craftwork by the Malanggan people of northern New Ireland, Haida carvings from the west coast of Canada (British Columbia), and woodcuts by Max Pechstein. Tagore also had an artist's eye for his own handwriting, embellishing the scribbles, cross-outs, and word layouts in his manuscripts with simple artistic leitmotifs, including simple rhythmic designs.


          


          Theatrical pieces


          Tagore's experience in theatre began at age sixteen, when he played the lead role in his brother Jyotirindranath's adaptation of Molire's Le Bourgeois Gentilhomme. At age twenty, he wrote his first drama-operaValmiki Pratibha (The Genius of Valmiki)which describes how the bandit Valmiki reforms his ethos, is blessed by Saraswati, and composes the Rāmāyana. Through it, Tagore vigorously explores a wide range of dramatic styles and emotions, including usage of revamped kirtans and adaptation of traditional English and Irish folk melodies as drinking songs. Another notable play, Dak Ghar (The Post Office), describes how a childstriving to escape his stuffy confinesultimately "fall[s] asleep" (which suggests his physical death). A story with worldwide appeal (it received rave reviews in Europe), Dak Ghar dealt with death as, in Tagore's words, "spiritual freedom" from "the world of hoarded wealth and certified creeds".


          His other worksemphasizing fusion of lyrical flow and emotional rhythm tightly focused on a core ideawere unlike previous Bengali dramas. His works sought to articulate, in Tagore's words, "the play of feeling and not of action". In 1890 he wrote Visarjan (Sacrifice), regarded as his finest drama. The Bengali-language originals included intricate subplots and extended monologues. Later, his dramas probed more philosophical and allegorical themes; these included Dak Ghar. Another is Tagore's Chandalika (Untouchable Girl), which was modeled on an ancient Buddhist legend describing how Anandathe Gautama Buddha's discipleasks water of an Adivasi ("untouchable") girl. Lastly, among his most famous dramas is Raktakaravi (Red Oleanders), which tells of a kleptocratic king who enriches himself by forcing his subjects to mine. The heroine, Nandini, eventually rallies the common people to destroy these symbols of subjugation. Tagore's other plays include Chitrangada, Raja, and Mayar Khela. Dance dramas based on Tagore's plays are commonly referred to as rabindra nritya natyas.


          


          Short stories
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          Tagores "Sadhana" period, comprising the four years from 1891 to 1895, was named for one of Tagores magazines. This period was among Tagore 's most fecund, yielding more than half the stories contained in the three-volume Galpaguchchha, which itself is a collection of eighty-four stories. Such stories usually showcase Tagores reflections upon his surroundings, on modern and fashionable ideas, and on interesting mind puzzles (which Tagore was fond of testing his intellect with). Tagore typically associated his earliest stories (such as those of the "Sadhana" period) with an exuberance of vitality and spontaneity; these characteristics were intimately connected with Tagores life in the common villages of, among others, Patisar, Shajadpur, and Shilaida while managing the Tagore familys vast landholdings. There, he beheld the lives of Indias poor and common people; Tagore thereby took to examining their lives with a penetrative depth and feeling that was singular in Indian literature up to that point.


          In "The Fruitseller from Kabul", Tagore speaks in first person as town-dweller and novelist who chances upon the Afghani seller. He attempts to distil the sense of longing felt by those long trapped in the mundane and hardscrabble confines of Indian urban life, giving play to dreams of a different existence in the distant and wild mountains: "There were autumn mornings, the time of year when kings of old went forth to conquest; and I, never stirring from my little corner in Calcutta, would let my mind wander over the whole world. At the very name of another country, my heart would go out to it ... I would fall to weaving a network of dreams: the mountains, the glens, the forest .... ". Many of the other Galpaguchchha stories were written in Tagores Sabuj Patra period (19141917; also named for one of Tagore's magazines).
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          Tagore's Golpoguchchho (Bunch of Stories) remains among Bengali literature's most popular fictional works, providing subject matter for many successful films and theatrical plays. Satyajit Ray's film Charulata was based upon Tagore's controversial novella, Nastanirh (The Broken Nest). In Atithi (also made into a film), the young Brahmin boy Tarapada shares a boat ride with a village zamindar. The boy reveals that he has run away from home, only to wander around ever since. Taking pity, the zamindar adopts him and ultimately arranges his marriage to the zamindar's own daughter. However, the night before the wedding, Tarapada runs offagain. Strir Patra (The Letter from the Wife) is among Bengali literature's earliest depictions of the bold emancipation of women. The heroine Mrinal, the wife of a typical patriarchical Bengali middle class man, writes a letter while she is traveling (which constitutes the whole story). It details the pettiness of her life and struggles; she finally declares that she will not return to her husband's home with the statement Amio bachbo. Ei bachlum ("And I shall live. Here, I live").


          In Haimanti, Tagore takes on the institution of Hindu marriage, describing the dismal lifelessness of married Bengali women, hypocrisies plaguing the Indian middle classes, and how Haimanti, a sensitive young woman, mustdue to her sensitiveness and free spiritsacrifice her life. In the last passage, Tagore directly attacks the Hindu custom of glorifying Sita's attempted self-immolation as a means of appeasing her husband Rama's doubts. Tagore also examines Hindu-Muslim tensions in Musalmani Didi, which in many ways embodies the essence of Tagore's humanism. On the other hand, Darpaharan exhibits Tagore's self-consciousness, describing a young man harboring literary ambitions. Though he loves his wife, he wishes to stifle her own literary career, deeming it unfeminine. Tagore himself, in his youth, seems to have harbored similar ideas about women. Darpaharan depicts the final humbling of the man via his acceptance of his wife's talents. As many other Tagore stories, Jibito o Mrito provides the Bengalis with one of their more widely used epigrams: Kadombini moriya proman korilo she more nai ("Kadombini died, thereby proved that she hadn't").


          


          Poetry
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          Tagore's poetrywhich varied in style from classical formalism to the comic, visionary, and ecstaticproceeds out a lineage established by 15th- and 16th-century Vaiṣṇava poets. Tagore was also influenced by the mysticism of the rishi-authors whoincluding Vyasawrote the Upanishads, the Bhakta- Sufi mystic Kabir, and Ramprasad. Yet Tagore's poetry became most innovative and mature after his exposure to rural Bengal's folk music, which included ballads sung by Bāul folk singersespecially the bard Lālan Śāh. Thesewhich were rediscovered and popularised by Tagoreresemble 19th-century Kartābhajā hymns that emphasize inward divinity and rebellion against religious and social orthodoxy. During his Shilaidaha years, his poems took on a lyrical quality, speaking via the maner manus (the Bāuls' "man within the heart") or meditating upon the jivan devata ("living God within"). This figure thus sought connection with divinity through appeal to nature and the emotional interplay of human drama. Tagore used such techniques in his Bhānusiṃha poems (which chronicle the romance between Radha and Krishna), which he repeatedly revised over the course of seventy years.


          Later, Tagore responded to the (mostly) crude emergence of modernism and realism in Bengali literature by writing experimental works in the 1930s. Examples works include Africa and Camalia, which are among the better known of his latter poems. He also occasionally wrote poems using Shadhu Bhasha (a Sanskritised dialect of Bengali); later, he began using Cholti Bhasha (a more popular dialect). Other notable works include Manasi, Sonar Tori (Golden Boat), Balaka (Wild Geesethe title being a metaphor for migrating souls), and Purobi. Sonar Tori's most famous poemdealing with the ephemeral nature of life and achievementgoes by the same name; it ends with the haunting phrase "শূন্য নদীর তীরে রহিনু পড়ি / যাহা ছিল লয়ে গেল সোনার তরী" ("Shunno nodir tire rohinu poŗi / Jaha chhilo loe glo shonar tori""all I had achieved was carried off on the golden boatonly I was left behind."). Internationally, Gitanjali (Bengali: গীতাঞ্জলি) is Tagore's best-known collection, winning him his Nobel Prize. Song VII (গীতাঞ্জলি 127) of Gitanjali:
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                  	আমার এ গান ছেড়েছে তার সকল অলংকার,



                  	তোমার কাছে রাখে নি আর সাজের অহংকার।



                  	অলংকার যে মাঝে পড়ে মিলনেতে আড়াল করে,



                  	তোমার কথা ঢাকে যে তার মুখর ঝংকার।


                


                



                
                  	তোমার কাছে খাটে না মোর কবির গর্ব করা,



                  	মহাকবি তোমার পায়ে দিতে যে চাই ধরা।



                  	জীবন লয়ে যতন করি যদি সরল বাঁশি গড়ি,



                  	আপন সুরে দিবে ভরি সকল ছিদ্র তার।


                

              

              	
                
                  	Amar e gan chheŗechhe tar shkol longkar



                  	Tomar kachhe rakhe ni ar shajer hongkar



                  	longkar je majhe pŗe milnete aŗal kre,



                  	Tomar ktha đhake je tar mukhro jhngkar.


                


                



                
                  	Tomar kachhe khaţe na mor kobir grbo kra,



                  	Mhakobi, tomar paee dite chai je dhra.



                  	Jibon loe jton kori jodi shrol bshi goŗi,



                  	Apon shure dibe bhori skol chhidro tar.


                

              
            

          


          Free-verse translation by Tagore (Gitanjali, verse VII):


          
            
              	
                
                  	"My song has put off her adornments. She has no pride of dress and decoration. Ornaments would mar our union; they would come between thee and me; their jingling would drown thy whispers."

                

              
            


            
              	
                
                  	"My poet's vanity dies in shame before thy sight. O master poet, I have sat down at thy feet. Only let me make my life simple and straight, like a flute of reed for thee to fill with music."

                

              
            

          


          "Klanti" (Bengali: ক্লান্তি; "Fatigue"), the sixth poem in Gitali, reads:


          
            
              	
                
                  	ক্লান্তি আমার ক্ষমা করো,প্রভু,



                  	পথে যদি পিছিয়ে পড়ি কভু।



                  	এই যে হিয়া থর থর কাঁপে আজি এমনতরো,



                  	এই বেদনা ক্ষমা করো,ক্ষমা করো প্রভু।।


                


                



                
                  	এই দীনতা ক্ষমা করো,প্রভু,


                  	পিছন-পানে তাকাই যদি কভু।


                  	দিনের তাপে রৌদ্রজ্বালায় শুকায় মালা পূজার থালায়,


                  	সেই ম্লানতা ক্ষমা করো, ক্ষমা করো প্রভু।।

                

              

              	
                
                  	Klanti amar khma kro, probhu



                  	Pthe jodi pichhie poŗi kobhu



                  	Ei je hia thro thro kpe aji montro,



                  	Ei bedona khma kro, khma kro probhu.


                


                



                
                  	Ei dinota khma kro, probhu,



                  	Pichhon-pane takai jodi kobhu.



                  	Diner tape roudrojalae shukae mala pujar thalae,



                  	Shei mlanota khma kro, khma kro, probhu.


                

              
            

          


          Tagore's poetry has been set to music by various composers, among them classical composer Arthur Shepherd's triptych for soprano and string quartet, as well as composer Garry Schyman's "Praan," an adaptation of Tagore's poem "Stream of Life" from Gitanjali. The latter was composed and recorded with vocals by Palbasha Siddique to accompany Internet celebrity Matt Harding's 2008 viral video .


          


          Political views
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          Marked complexities characterise Tagore's political views. He criticised European imperialism and supported Indian nationalists and, although he himself vehemently denied it at the time, the evidence produced during the Hindu-German Conspiracy trial, as well as some later accounts, he was aware of the conspiracy and even interviewed the then Japanese premier Count Terauchi and former premier Count Okuma on behalf of the conspirators to try and enlist Japanese support. However, he also lampooned the Swadeshi movement, denouncing it in "The Cult of the Charka", an acrid 1925 essay. Instead, he emphasized self-help and intellectual uplift of the masses, stating that British imperialism was not a primary evil, but instead a "political symptom of our social disease", urging Indians to accept that "there can be no question of blind revolution, but of steady and purposeful education".


          Such views inevitably enraged many, placing his life in danger: during his stay in a San Francisco hotel in late 1916, Tagore narrowly escaped assassination by Indian expatriates. The plot failed only because the would-be assassins fell into argument. Yet Tagore wrote songs lionizing the Indian independence movement and renounced his knighthood in protest against the 1919 Jallianwala Bagh Massacre. Two of Tagore's more politically charged compositions, " Chitto Jetha Bhayshunyo" ("Where the Mind is Without Fear") and " Ekla Chalo Re" ("If They Answer Not to Thy Call, Walk Alone"), gained mass appeal, with the latter favoured by Gandhi. Despite his tumultuous relations with Gandhi, Tagore was key in resolving a Gandhi- Ambedkar dispute involving separate electorates for untouchables, ending Gandhi's fast "unto death".


          Tagore also criticised orthodox (rote-oriented) education, lampooning it in the short story "The Parrot's Training", where a birdwhich ultimately diesis caged by tutors and force-fed pages torn from books. These views led Tagorewhile visiting Santa Barbara, California on 11 October 1917to conceive of a new type of university, desiring to "make [his ashram at] Santiniketan the connecting thread between India and the world ... [and] a world centre for the study of humanity ... somewhere beyond the limits of nation and geography." The schoolwhich he named Visva-Bharatihad its foundation stone laid on 22 December 1918; it was later inaugurated on 22 December 1921. Here, Tagore implemented a brahmacharya pedagogical structure employing gurus to provide individualised guidance for pupils. Tagore worked hard to fundraise for and staff the school, even contributing all of his Nobel Prize monies. Tagores duties as steward and mentor at Santiniketan kept him busy; he taught classes in mornings and wrote the students' textbooks in afternoons and evenings. Tagore also fundraised extensively for the school in Europe and the U.S. between 1919 and 1921.


          


          Impact and legacy


          
            [image: A bust of Tagore in the Sardar Vallabhbhai Patel National Memorial's Tagore Memorial Room (Ahmedabad, India).]

            
              A bust of Tagore in the Sardar Vallabhbhai Patel National Memorial's Tagore Memorial Room ( Ahmedabad, India).
            

          


          Tagore's post-death impact can be felt through the many festivals held worldwide in his honourexamples include the annual Bengali festival/celebration of Kabipranam (Tagore's birthday anniversary), the annual Tagore Festival held in Urbana, Illinois in the United States, the Rabindra Path Parikrama walking pilgrimages leading from Calcutta to Shantiniketan, and ceremonial recitals of Tagore's poetry held on important anniversaries. This legacy is most palpable in Bengali culture, ranging from language and arts to history and politics; indeed, Nobel laureate Amartya Sen noted that even for modern Bengalis, Tagore was a "towering figure", being a "deeply relevant and many-sided contemporary thinker". Tagore's collected Bengali-language writingsthe 1939 Rabīndra Racanāvalīis also canonized as one of Bengal's greatest cultural treasures, while Tagore himself has been proclaimed "the greatest poet India has produced".


          Tagore was famed throughout much of Europe, North America, and East Asia. He was key in founding Dartington Hall School, a progressive coeducational institution; in Japan, he influenced such figures as Nobel laureate Yasunari Kawabata. Tagore's works were widely translated into English, Dutch, German, Spanish, and other European languages by Czech indologist Vincenc Lesn, French Nobel laureate Andr Gide, Russian poet Anna Akhmatova, former Turkish Prime Minister Blent Ecevit and others. In the United States, Tagore's popular lecturing circuits (especially those between 19161917) were widely attended and acclaimed. Nevertheless, several controversies involving Tagore resulted in a decline in his popularity in Japan and North America after the late 1920s, contributing to his "near total eclipse" outside of Bengal.
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          Tagore, through Spanish translations of his works, also influenced leading figures of Spanish literature, including Chileans Pablo Neruda and Gabriela Mistral, Mexican writer Octavio Paz, and Spaniards Jos Ortega y Gasset, Zenobia Camprub, and Juan Ramn Jimnez. Between 1914 and 1922, the Jimnez-Camprub spouses translated no less than twenty-two of Tagore's books from English into Spanish. Jimnez, as part of this work, also extensively revised and adapted such works as Tagore's The Crescent Moon. Indeed, during this time, Jimnez developed the now-heralded innovation of "naked poetry" (Spanish: poesia desnuda). Ortega y Gasset wrote that "Tagore's wide appeal [may stem from the fact that] he speaks of longings for perfection that we all have ... Tagore awakens a dormant sense of childish wonder, and he saturates the air with all kinds of enchanting promises for the reader, who ... pays little attention to the deeper import of Oriental mysticism". Tagore's works were published in free editions around 1920 alongside works by Dante Alighieri, Miguel de Cervantes, Johann Wolfgang von Goethe, Plato, and Leo Tolstoy.


          Tagore's talents came to be regarded as overrated by several westerners. Graham Greene doubted that "anyone but Mr. Yeats can still take his poems very seriously." Modern remnants of a once widespread Latin American reverence of Tagore were discovered, for example, by an astonished Salman Rushdie during a trip to Nicaragua.


          
            Retrieved from " http://en.wikipedia.org/wiki/Rabindranath_Tagore"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Race (classification of human beings)


        
          

          The term race or racial group usually refers to the concept of dividing humans into populations or groups on the basis of various sets of characteristics. The most widely used human racial categories are based on visible traits (especially skin colour, cranial or facial features and hair texture), and self-identification.


          Conceptions of race, as well as specific ways of grouping races, vary by culture and over time, and are often controversial for scientific as well as social and political reasons. The controversy ultimately revolves around whether or not races are natural types or socially constructed, and the degree to which observed differences in ability and achievement, categorized on the basis of race, are a product of inherited (i.e. genetic) traits or environmental, social and cultural factors.


          Some argue that although race is a valid taxonomic concept in other species, it cannot be applied to humans. Many scientists have argued that race definitions are imprecise, arbitrary, derived from custom, have many exceptions, have many gradations, and that the numbers of races delineated vary according to the culture making the racial distinctions; thus they reject the notion that any definition of race pertaining to humans can have taxonomic rigour and validity. Today most scientists study human genotypic and phenotypic variation using concepts such as "population" and " clinal gradation". Many contend that while racial categorizations may be marked by phenotypic or genotypic traits, the idea of race itself, and actual divisions of persons into races, are social constructs.


          


          History


          


          In ancient civilizations
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          Given visually complex social relationships, humans presumably have always observed and speculated about the physical differences among individuals and groups. But different societies have attributed markedly different meanings to these distinctions. For example, the Ancient Egyptian sacred text called Book of Gates identifies four categories that are now conventionally labeled "Egyptians", "Asiatics", "Libyans", and "Nubians", but such distinctions tended to conflate differences as defined by physical features such as skin tone, with tribal and national identity. Classical civilizations from Rome to China tended to invest much more importance in familial or tribal affiliation than with one's physical appearance (Diktter 1992; Goldenberg 2003). Ancient Greek and Roman authors also attempted to explain and categorize visible biological differences among peoples known to them. Such categories often also included fantastical human-like beings that were supposed to exist in far-away lands. Some Roman writers adhered to an environmental determinism in which climate could affect the appearance and character of groups (Isaac 2004). In many ancient civilizations, individuals with widely varying physical appearances became full members of a society by growing up within that society or by adopting that society's cultural norms (Snowden 1983; Lewis 1990).


          Julian the Apostate was an early observer of the differences in humans, based upon ethnic, cultural, and geographic traits, but as the ideology of "race" had not yet been constructed, he believed that they were the result of "Providence":


          
            Come, tell me why it is that the Celts and the Germans are fierce, while the Hellenes and Romans are, generally speaking, inclined to political life and humane, though at the same time unyielding and warlike? Why the Egyptians are more intelligent and more given to crafts, and the Syrians unwarlike and effeminate, but at the same time intelligent, hot-tempered, vain and quick to learn? For if there is anyone who does not discern a reason for these differences among the nations, but rather declaims that all this so befell spontaneously, how, I ask, can he still believe that the universe is administered by a providence?  Julian, the Apostate.

          


          Medieval models of "race" mixed Classical ideas with the notion that humanity as a whole was descended from Shem, Ham and Japheth, the three sons of Noah, producing distinct Semitic (Asian), Hamitic (African), and Japhetic (European) peoples.


          


          Age of Discovery


          The word "race", along with many of the ideas now associated with the term, were products of European imperialism and colonization during the age of exploration. (Smedley 1999) As Europeans encountered people from different parts of the world, they speculated about the physical, social, and cultural differences among various human groups. The rise of the Atlantic slave trade, which gradually displaced an earlier trade in slaves from throughout the world, created a further incentive to categorize human groups in order to justify the subordination of African slaves. (Meltzer 1993) Drawing on Classical sources and upon their own internal interactions  for example, the hostility between the English and Irish was a powerful influence on early thinking about the differences between people (Takaki 1993)  Europeans began to sort themselves and others into groups associated with physical appearance and with deeply ingrained behaviors and capacities. A set of folk beliefs took hold that linked inherited physical differences between groups to inherited intellectual, behavioural, and moral qualities. (Banton 1977) Although similar ideas can be found in other cultures (Lewis 1990; Diktter 1992), they appear not to have had as much influence upon their social structures as was found in Europe and the parts of the world colonized by Europeans. However, often brutal conflicts between ethnic groups have existed throughout history and across the world.


          


          Scientific concepts


          The first scientific attempts to classify humans by categories of race date from the 17th century, along with the development of European imperialism and colonization around the world. The first post- Classical published classification of humans into distinct races seems to be Franois Bernier's Nouvelle division de la terre par les diffrents espces ou races qui l'habitent ("New division of Earth by the different species or races which inhabit it"), published in 1684.
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          17th and 18th century


          According to philosopher Michel Foucault, theories of both racial and class conflict can be traced to 17th century political debates about innate differences among ethnicities. In England radicals such as John Lilburne emphasised conflicts between Saxon and Norman peoples. In France Henri de Boulainvilliers argued that the Germanic Franks possessed a natural right to leadership, in contrast to descendants of the Gauls. In the 18th century, the differences among human groups became a focus of scientific investigation (Todorov 1993). Initially, scholars focused on cataloguing and describing " The Natural Varieties of Mankind," as Johann Friedrich Blumenbach entitled his 1775 text (which established the five major divisions of humans still reflected in some racial classifications, i.e., the Caucasoid race, Mongoloid race, Ethiopian race (later termed the Negroid race), American Indian race, and Malayan race). From the 17th through the 19th centuries, the merging of folk beliefs about group differences with scientific explanations of those differences produced what one scholar has called an " ideology of race" (Smedley 1999). According to this ideology, races are primordial, natural, enduring and distinct. It was further argued that some groups may be the result of mixture between formerly distinct populations, but that careful study could distinguish the ancestral races that had combined to produce admixed groups.
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          19th century


          The 19th century saw attempts to change race from a taxonomic to a biological concept. In the 19th century a number of natural scientists wrote on race: Georges Cuvier, Charles Darwin, Alfred Wallace, Francis Galton, James Cowles Pritchard, Louis Agassiz, Charles Pickering, and Johann Friedrich Blumenbach. As the science of anthropology took shape in the 19th century, European and American scientists increasingly sought explanations for the behavioural and cultural differences they attributed to groups (Stanton 1960). For example, using anthropometrics, invented by Francis Galton and Alphonse Bertillon, they measured the shapes and sizes of skulls and related the results to group differences in intelligence or other attributes (Lieberman 2001).


          These scientists made three claims about race: first, that races are objective, naturally occurring divisions of humanity; second, that there is a strong relationship between biological races and other human phenomena (such as forms of activity and interpersonal relations and culture, and by extension the relative material success of cultures), thus biologizing the notion of "race", as Foucault demonstrated in his historical analysis; third, that race is therefore a valid scientific category that can be used to explain and predict individual and group behaviour. Races were distinguished by skin colour, facial type, cranial profile and size, texture and colour of hair. Moreover, races were almost universally considered to reflect group differences in moral character and intelligence.


          The eugenics movement of the late 19th and early 20th centuries, inspired by Arthur Gobineau's An Essay on the Inequality of the Human Races (18531855) and Vacher de Lapouge's "anthroposociology", asserted as self-evident the biological inferiority of particular groups (Kevles 1985). In many parts of the world, the idea of race became a way of rigidly dividing groups by culture as well as by physical appearances (Hannaford 1996). Campaigns of oppression and genocide were often motivated by supposed racial differences (Horowitz 2001).


          In Charles Darwin's most controversial book, The Descent of Man, he made strong suggestions of racial differences and European superiority. In Darwin's view, stronger tribes of humans always replaced weaker tribes. As savage tribes came in conflict with civilized nations, such as England, the less advanced people were destroyed. Nevertheless, he also noted the great difficulty naturalists had in trying to decide how many "races" there actually were (Darwin was himself a monogenist on the question of race, believing that all humans were of the same species and finding "race" to be a somewhat arbitrary distinction among some groups):


          
            Man has been studied more carefully than any other animal, and yet there is the greatest possible diversity amongst capable judges whether he should be classed as a single species or race, or as two (Virey), as three (Jacquinot), as four (Kant), five (Blumenbach), six (Buffon), seven (Hunter), eight (Agassiz), eleven (Pickering), fifteen (Bory St. Vincent), sixteen (Desmoulins), twenty-two (Morton), sixty (Crawfurd), or as sixty-three, according to Burke. This diversity of judgment does not prove that the races ought not to be ranked as species, but it shews that they graduate into each other, and that it is hardly possible to discover clear distinctive characters between them.

          


          


          Modern debates


          


          Models of human evolution


          In a recent article, Leonard Lieberman and Fatimah Jackson have suggested that any new support for a biological concept of race will likely come from another source, namely, the study of human evolution. They therefore ask what, if any, implications current models of human evolution may have for any biological conception of race.


          Today, all humans are classified as belonging to the species Homo sapiens and sub-species Homo sapiens sapiens. However, this is not the first species of hominids: the first species of genus Homo, Homo habilis, evolved in East Africa at least 2 million years ago, and members of this species populated different parts of Africa in a relatively short time. Homo erectus evolved more than 1.8 million years ago, and by 1.5 million years ago had spread throughout the Old World. Virtually all physical anthropologists agree that Homo sapiens evolved out of Homo erectus. Anthropologists have been divided as to whether Homo sapiens evolved as one interconnected species from H. erectus (called the Multiregional Model, or the Regional Continuity Model), or evolved only in East Africa, and then migrated out of Africa and replaced H. erectus populations throughout the Old World (called the Out of Africa Model or the Complete Replacement Model). Anthropologists continue to debate both possibilities, and the evidence is technically ambiguous as to which model is correct, although most anthropologists currently favour the Out of Africa model.


          


          Multiregional model


          Advocates of the Multiregional model, primarily Milford Wolpoff and his associates, have argued that the simultaneous evolution of H. sapiens in different parts of Europe and Asia would have been possible if there were a degree of gene flow between archaic populations. Similarities of morphological features between archaic European and Chinese populations and modern H. sapiens from the same regions, Wolpoff argues, support a regional continuity only possible within the Multiregional model. Wolpoff and others further argue that this model is consistent with clinal patterns of phenotypic variation (Wolpoff 1993). Lieberman and Jackson have related this theory to race with the following statement:


          
            
              	

              	The major implication for race in the multiregional evolution continuity model involves the time depth of a million or more years in which race differentiation might evolve in diverse ecological regions [...]. This must be balanced against the degree of gene flow and the transregional operation of natural selection on encephalization due to development of tools and, more broadly, culture.

              	
            

          


          


          Out of Africa model


          According to the Out of Africa Model, developed by Christopher Stringer and Peter Andrews, modern Homo sapiens evolved in Africa 200,000 years ago. H. sapiens began migrating from Africa around 50,000 years ago and eventually replaced existing hominid species in Europe and Asia. This model has gained support by recent research using mitochondrial DNA (mtDNA). After analysing genealogy trees constructed using 133 types of mtDNA, they concluded that all were descended from a woman from Africa, dubbed Mitochondrial Eve. Lieberman and Jackson have related this theory to race with the following comment:


          
            
              	

              	There are three major implications of this model for the race concept. First, the shallow time dimension minimizes the degree to which racial differences could have evolved [...]. Second, the mitochondrial DNA model presents a view that is very much different from Carleton Coon's (1962) concerning the time at which Africans passed the threshold from archaic to modern, thereby minimizing race differences and avoiding racist implications. However, the model, as interpreted by Wainscoat et al. (1989:34), does describe "a major division of human populations into an African and a Eurasian group." This conclusion could best be used to emphasize the degree of biological differences, and thereby provide support for the race concept. Third, the replacement of preexisting members of genus Homo (with little gene flow) implies several possible causes from disease epidemics to extermination. If the latter, then from a contemporary viewpoint, xenophobia or racism may have been practiced"

              	
            

          


          


          Comparison of the two models


          Lieberman and Jackson have argued that while advocates of both the Multiregional Model and the Out of Africa Model use the word race and make racial assumptions, none define the term. They conclude that "Each model has implications that both magnify and minimize the differences between races. Yet each model seems to take race and races as a conceptual reality. The net result is that those anthropologists who prefer to view races as a reality are encouraged to do so" and conclude that students of human evolution would be better off avoiding the word race, and instead describe genetic differences in terms of populations and clinal gradations.


          


          Race as subspecies


          With the advent of the modern synthesis in the early 20th century, many biologists sought to use evolutionary models and populations genetics in an attempt to formalise taxonomy below the species level. The term subspecies is used by biologists when a group of organisms are classified in such a way. In biology the term "race" is very rarely used because it is ambiguous, "'Race' is not being defined or used consistently; its referents are varied and shift depending on context. The term is often used colloquially to refer to a range of human groupings. Religious, cultural, social, national, ethnic, linguistic, genetic, geographical and anatomical groups have been and sometimes still are called 'races'". Generally when it is used it is synonymous with subspecies. One of the main obstacles to identifying subspecies is that, while it is a recognised taxonomic term, it has no precise definition.


          Some species of organisms do not appear to fragment into subgroups, while others do seem to form such subspecific groups. A monotypic species comprises a single group or rather a single subspecies. Monotypic species can occur in several ways:


          
            	All members of the species are very similar and cannot be sensibly divided into biologically significant subcategories.


            	The individuals vary considerably but the variation is essentially random and largely meaningless so far as genetic transmission of these variations is concerned (many plant species fit into this category, which is why horticulturists interested in preserving, say, a particular flower colour avoid propagation from seed, and instead use vegetative methods like propagation from cuttings).


            	The variation among individuals is noticeable and follows a pattern, but there are no clear dividing lines among separate groups: they fade imperceptibly into one another. Such clinal variation always indicates substantial gene flow among the apparently separate groups that make up the population(s). Populations that have a steady, substantial gene flow among them are likely to represent a monotypic species even when a fair degree of genetic variation is obvious.

          


          A polytypic species has two or more subspecies. These are separate populations that are more genetically different from one another and that are more reproductively isolated, gene flow between these populations is much reduced leading to genetic differentiation.


          


          Morphological subspecies


          Traditionally subspecies are seen as geographically isolated and genetically differentiated populations. Or to put it another way "the designation 'subspecies' is used to indicate an objective degree of microevolutionary divergence" One objection to this idea is that it does not identify any degree of differentiation, therefore any population that is somewhat biologically different could be considered a subspecies, even to the level of a local population. As a result it is necessary to impose a threshold on the level of difference that is required for a population to be designated a subspecies. This effectively means that populations of organisms must have reached a certain measurable level of difference in order to be recognised as subspecies. Dean Amadon proposed in 1949 that subspecies would be defined according to the seventy-five percent rule which means that 75% of a population must lie outside 99% of the range of other populations for a given defining morphological character or a set of characters. The 75 percent rule still has defenders but other scholars argue that it should be replaced with 90 or 95 percent rule.


          When biologists study non-human populations, the standard threshold at which morphological diversity between two different populations is considered differentiated enough to be classified as subspecies is set at 70-75%. Smith et al. write:


          
            The non-discrete nature of subspecies is evident from their definition as geographic segments of any given gonochoristic (bisexually reproducing) species differing from each other to a reasonably practical degree (e.g., at least 70-75%), but to less than totality. All subspecies are allopatric (either dichopatric [with non-contiguous ranges] or parapatric [with contiguous ranges], except for cases of circular overlap with sympatry); sympatry is conclusive evidence (except for cases of circular overlap) of allospecificity (separate specific status). Parapatric subspecies interbreed and exhibit intergradation in contact zones, but such taxa maintain the required level of distinction in one or more characters outside of those zones. Dichopatric populations are regarded as subspecies if they fail to exhibit full differentiation (i.e., exhibit overlap in variation of their differentiae up to 25-30%), even in the absence of contact (overlap exceeding 25-30% does not qualify for taxonomic recognition of either dichopatric populations or of parapatric populations outside of their zones of intergradation). Phenotypic adjustment to differing environmental conditions through natural selection is likely the primary factor in divergence of parapatric subspecies, and undoubtedly is involved in some dichopaffic subspecies. The founder effect and genetic drift are involved more in the latter than in the former.

          


          Thus, according to the seventy-five percent rule two populations represent different subspecies if the morphological differences between them reach between 25-30%.


          In 1978, Sewall Wright suggested that human populations that have long inhabited separated parts of the world should, in general, be considered to be of different subspecies by the usual criterion that most individuals of such populations can be allocated correctly by inspection. It does not require a trained anthropologist to classify an array of Englishmen, West Africans, and Chinese with 100% accuracy by features, skin colour, and type of hair in spite of so much variability within each of these groups that every individual can easily be distinguished from every other. However, it is customary to use the term race rather than subspecies for the major subdivisions of the human species as well as for minor ones.


          Humans can be correctly assigned to races at much greater than 75% accuracy on the basis of morphological traits while chimpanzee subspecies are morphologically indistinct, and difficult or impossible to classify when raised in captivity.


          On the other hand in practice subspecies are often defined by easily observable physical appearance, but there is not necessarily any evolutionary significance to these observed differences, so this form of classification is generally not accepted by evolutionary biologists.


          Because of the difficulty in classifying subspecies morphologically, many biologists began to reject the concept altogether, citing problems such as:


          
            	Visible physical differences do not correlate with one another, leading to the possibility of different classifications for the same individual organisms.


            	Parallel evolution can lead to the existence of the appearance of similarities between groups of organisms that are not part of the same species.


            	The existence of isolated populations within previously designated subspecies.


            	That the criteria for classification are arbitrary.

          


          


          Subspecies as isolated differentiated populations


          Genetic differences between populations of organisms can be determined using the fixation index of Sewall Wright, which is often abbreviated to FST. This statistic is used to compare differences between any two given populations. For example it is often stated that the fixation index for humans is about 0.15. This means that about 85% of the variation measured in the human population is within any population, and about 15% of the variation occurs between populations.


          Citing Smith, Templeton asserts that an FST value of 0.25 or 0.30 between populations is a standard criterion for subspecies classification. However, Smith doesn't mention the concept of FST in his paper, he is discussing variation in morphology and discusses the 75% rule. Templeton reported that the white-tailed deer has an FST of about 60% and the grey wolf has an FST approaching 90% for mtDNA. The FST of grey wolves is 0.168 in autosomal loci, however. On the other hand, in a paper reporting on the phylogenetic structure of the Leopard Panthera pardus species of Africa and Asia, Uphyrkina et al. found that 76.04% of mtDNA variation was distributed between leopard populations and 23.96% within populations, for microsatellite autosomal data, 0.358 (35.8%) of the variation was found between populations. This compares to an mtDNA FST of between 0.24-0.27 (24-27%), and a genomic FST of about 0.15 (15%) for humans, and an FST of 0.09-0.32 for autosomal microsatellite DNA between three Chimpanzee (Pan troglodytes) populations and of 0.51-0.68 between these three populations and the bonobo (Pan paniscus) populations. The following guidelines were suggested by Sewall Wright for interpreting FST:


          
            The range 0 to 0.05 may be considered as indicating little genetic differentiation. The range 0.05 to 0.15 indicates moderate genetic differentiation. The range 0.15 to 0.25 indicates great genetic differentiation. Values of FST above 0.25 indicate very great genetic differentiation.

          


          Wright found differences in FST for various species from 0.023-0.501. For humans the FST is usually given as 0.15, of this 15% that is distributed between populations about 3-6% is distributed between geographically close populations occupying the same continent and about 6-10% is distributed between more distant continental groups, these figures vary somewhat depending on the type of genetic systems used, but the general observation has been reproduced in numerous studies. This indicates that some of the between population variation for humans is found within any "race" and about 6-10% of variation is found between "races", giving an FST of 0.06-0.1 for human "races".


          It has also been noted that:


          
            	"First, compared with many other mammalian species, humans are genetically less diverse... For example, the chimpanzee subspecies living just in central and western Africa have higher levels of diversity than do humans (Ebersberger et al. 2002; Yu et al. 2003; Fischer et al. 2004)." Human variation is also distributed in an unusual and not easily understood fashion compared to other mammalian species: "The details of this distribution are impossible to describe succinctly because of the difficulty of defining a 'population,' the clinal nature of variation, and heterogeneity across the genome (Long and Kittles 2003).... This distribution of genetic variation differs from the pattern seen in many other mammalian species, for which existing data suggest greater differentiation between groups (Templeton 1998; Kittles and Weiss 2003)."


            	"Since the 1980s, there have been indications that the genetic diversity of humans is low compared with that of many other species. This has been interpreted to mean that humans are a relatively young species, so populations have had relatively little time to differentiate from one another. For example, 2 randomly chosen humans differ at ~1 in 1,000 nucleotide pairs, whereas two chimpanzees differ at ~1 in 500 nucleotide pairs.


            	"'Race' is a legitimate taxonomic concept that works for chimpanzees but does not apply to humans (at this time). The nonexistence of 'races' or subspecies in modern humans does not preclude substantial genetic variation that may be localized to regions or populations....The DNA of an unknown individual from one of the sampled populations would probably be correctly linked to a population. Because this identification is possible does not mean that there is a level of differentiation equal to 'races'. The genetics of Homo sapiens shows gradients of differentiation."


            	"Humans are ~98.8% similar to chimpanzees at the nucleotide level and are considerably more similar to each other, differing on average at only 1 of every 5001,000 nucleotides between chromosomes. This degree of diversity is less than what typically exists among chimpanzees.


            	"The average proportion of nucleotide differences between a randomly chosen pair of humans (i.e., average nucleotide diversity, or ) is consistently estimated to lie between 1 in 1,000 and 1 in 1,500. This proportion is low compared with those of many other species, from fruit flies to chimpanzees...."

          


          


          Population genetics: population and cline


          At the beginning of the 20th century, anthropologists questioned, and eventually abandoned, the claim that biologically distinct races are isomorphic with distinct linguistic, cultural, and social groups. Shortly thereafter, the rise of population genetics provided scientists with a new understanding of the sources of phenotypic variation. This new science has led many mainstream evolutionary scientists in anthropology and biology to question the very validity of race as a scientific concept describing an objectively real phenomenon. Those who came to reject the validity of the concept of race did so for four reasons: empirical, definitional, the availability of alternative concepts, and ethical (Lieberman and Byrne 1993).


          The first to challenge the concept of race on empirical grounds were anthropologists Franz Boas, who demonstrated phenotypic plasticity due to environmental factors (Boas 1912), and Ashley Montagu (1941, 1942), who relied on evidence from genetics. Zoologists Edward O. Wilson and W. Brown then challenged the concept from the perspective of general animal systematics, and further rejected the claim that "races" were equivalent to "subspecies" (Wilson and Brown 1953).


          


          Clines


          One of the crucial innovations in reconceptualizing genotypic and phenotypic variation was anthropologist C. Loring Brace's observation that such variations, insofar as it is affected by natural selection, migration, or genetic drift, are distributed along geographic gradations or clines (Brace 1964). This point called attention to a problem common to phenotype-based descriptions of races (for example, those based on hair texture and skin colour): they ignore a host of other similarities and differences (for example, blood type) that do not correlate highly with the markers for race. Thus, anthropologist Frank Livingstone's conclusion that, since clines cross racial boundaries, "there are no races, only clines" (Livingstone 1962: 279).


          In a response to Livingston, Theodore Dobzhansky argued that when talking about "race" one must be attentive to how the term is being used: "I agree with Dr. Livingston that if races have to be 'discrete units,' then there are no races, and if 'race' is used as an 'explanation' of the human variability, rather than vice versa, then the explanation is invalid." He further argued that one could use the term race if one distinguished between "race differences" and "the race concept." The former refers to any distinction in gene frequencies between populations; the latter is "a matter of judgment." He further observed that even when there is clinal variation, "Race differences are objectively ascertainable biological phenomena .... but it does not follow that racially distinct populations must be given racial (or subspecific) labels." In short, Livingston and Dobzhansky agree that there are genetic differences among human beings; they also agree that the use of the race concept to classify people, and how the race concept is used, is a matter of social convention. They differ on whether the race concept remains a meaningful and useful social convention.


          In 1964, biologists Paul Ehrlich and Holm pointed out cases where two or more clines are distributed discordantlyfor example, melanin is distributed in a decreasing pattern from the equator north and south; frequencies for the haplotype for beta-S hemoglobin, on the other hand, radiate out of specific geographical points in Africa (Ehrlich and Holm 1964). As anthropologists Leonard Lieberman and Fatimah Linda Jackson observe, "Discordant patterns of heterogeneity falsify any description of a population as if it were genotypically or even phenotypically homogeneous" (Lieverman and Jackson 1995).


          Patterns such as those seen in human physical and genetic variation as described above, have led to the consequence that the number and geographic location of any described races is highly dependent on the importance attributed to, and quantity of, the traits considered. For example if only skin colour and a "two race" system of classification were used, then one might classify Indigenous Australians in the same "race" as Black people, and Caucasians in the same "race" as East Asian people, but biologists and anthropologists would dispute that these classifications have any scientific validity. On the other hand the greater the number of traits (or alleles) considered, the more subdivisions of humanity are detected, due to the fact that traits and gene frequencies do not always correspond to the same geographical location, or as Ossario and Duster (2005) put it:


          
            Anthropologists long ago discovered that humans' physical traits vary gradually, with groups that are close geographic neighbors being more similar than groups that are geographically separated. This pattern of variation, known as clinal variation, is also observed for many alleles that vary from one human group to another. Another observation is that traits or alleles that vary from one group to another do not vary at the same rate. This pattern is referred to as nonconcordant variation. Because the variation of physical traits is clinal and nonconcordant, anthropologists of the late 19th and early 20th centuries discovered that the more traits and the more human groups they measured, the fewer discrete differences they observed among races and the more categories they had to create to classify human beings. The number of races observed expanded to the 30s and 50s, and eventually anthropologists concluded that there were no discrete races (Marks, 2002). Twentieth and 21st century biomedical researchers have discovered this same feature when evaluating human variation at the level of alleles and allele frequencies. Nature has not created four or five distinct, nonoverlapping genetic groups of people.

          


          


          Populations


          Population geneticists have debated as to whether the concept of population can provide a basis for a new conception of race. In order to do this a working definition of population must be found. Surprisingly there is no generally accepted concept of population that biologists use. It has been pointed out that the concept of population is central to ecology, evolutionary biology and conservation biology, but also that most definitions of population rely on qualitative descriptions such as "a group of organisms of the same species occupying a particular space at a particular time" Waples and Gaggiotti identify two broad types of definitions for populations, those that fall into an ecological paradigm and those that fall into an evolutionary paradigm. Examples such definitions are:


          
            	Ecological paradigm: A group of individuals of the same species that co-occur in space and time and have an opportunity to interact with each other.


            	Evolutionary paradigm: A group of individuals of the same species living in close enough proximity that any member of the group can potentially mate with any other member.

          


          Richard Lewontin, claiming that 85 percent of human variation occurs within populations, and not among populations, argued that neither "race" nor "subspecies" were appropriate or useful ways to describe populations (Lewontin 1973). Nevertheless, barrierswhich may be cultural or physical between populations can limit gene flow and increase genetic differences. Recent work by population geneticists conducting research in Europe suggests that ethnic identity can be a barrier to gene flow. Others, such as Ernst Mayr, have argued for a notion of "geographic race" . Some researchers report the variation between racial groups (measured by Sewall Wright's population structure statistic FST) accounts for as little as 5% of human genetic variation. Sewall Wright himself commented that if differences this large were seen in another species, they would be called subspecies. In 2003 A. W. F. Edwards argued that cluster analysis supersedes Lewontin's arguments (see below).


          These empirical challenges to the concept of race forced evolutionary sciences to reconsider their definition of race. Mid-century, anthropologist William Boyd defined race as:


          
            	A population which differs significantly from other populations in regard to the frequency of one or more of the genes it possesses. It is an arbitrary matter which, and how many, gene loci we choose to consider as a significant "constellation" (Boyd 1950).

          


          Lieberman and Jackson (1994) have pointed out that "the weakness of this statement is that if one gene can distinguish races then the number of races is as numerous as the number of human couples reproducing." Moreover, anthropologist Stephen Molnar has suggested that the discordance of clines inevitably results in a multiplication of races that renders the concept itself useless (Molnar 1992).


          

          The distribution of many physical traits resembles the distribution of genetic variation within and between human populations (American Association of Physical Anthropologists 1996; Keita and Kittles 1997). For example, ~90% of the variation in human head shapes occurs within every human group, and ~10% separates groups, with a greater variability of head shape among individuals with recent African ancestors (Relethford 2002).


          


          Molecular genetics: lineages and clusters


          With the recent availability of large amounts of human genetic data from many geographically distant human groups scientists have again started to investigate the relationships between people from various parts of the world. One method is to investigate DNA molecules that are passed down from mother to child (mtDNA) or from father to son (Y chromosomes), these form molecular lineages and can be informative regarding prehistoric population migrations. Alternatively autosomal alleles are investigated in an attempt to understand how much genetic material groups of people share. This work has led to a debate amongst geneticists, molecular anthropologists and medical doctors as to the validity of conceps such as "race". Some researchers insist that classifying people into groups based on ancestry may be important from medical and social policy points of view, and claim to be able to do so accurately. Others claim that individuals from different groups share far too much of their genetic material for group membership to have any medical implications. This has reignited the scientific debate over the validity of human classification and concepts of "race".


          


          Molecular lineages, Y chromosomes and mitochondrial DNA


          Mitochondria are small organelles that lie in the cytoplasm of eucaryotic cells, such as those of humans. Their primary purpose is to provide energy to the cell. Mitochondria are thought to be the vestigial remains of symbiotic bacteria that were once free living. One indication that mitochondria were once free living is that they contain a relatively small circular segment of DNA, called mitochondrial DNA (mtDNA). The overwhelming majority of a human's DNA is contained in chromosomes in the nucleus of the cell, but mtDNA is an exception. An individual inherits their cytoplasm and the organelles it contains exclusively from their mother, as these are derived from the ovum (egg cell), sperm only carry chromosomal DNA due to the necessity of maintaining motility. When a mutation arises in mtDNA molecule the mutation is therefore passed in a direct female line of descent. These mutations are derived from copying mistakes, when the DNA is copied it is possible that a single mistake occurs in the DNA sequence, these single mistakes are called single nucleotide polymorphisms (SNPs).


          Human Y chromosomes are male specific sex chromosomes, any human that possesses a Y chromosome will be morphologically male. Y chromosomes are therefore passed from father to son, although Y chromosomes are situated in the cell nucleus, they only recombine with the X chromosome at the ends of the Y chromosome, the vast majority of the Y chromosome (95%) does not recombine. Therefore, as with mtDNA, when mutations (SNPs) arise in the Y chromosome they are passed on directly from father to son in a direct male line of descent.
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          The Y chromosome and mtDNA therefore share certain properties. Other chromosomes, autosomes and X chromosomes in women, share their genetic material (called crossing over leading to recombination) during meiosis (a special type of cell division that occurs for the purposes of sexual reproduction). Effectively this means that the genetic material from these chromosomes gets mixed up in every generation, and so any new mutations are passed down randomly from parents to offspring. The special feature that both Y chromosomes and mtDNA display is that mutations can accrue along a certain segment of both molecules and these mutations remain fixed in place on the DNA. Furthermore the historical sequence of these mutations can also be inferred. For example, if a set of ten Y chromosomes (derived from ten different men) contains a mutation, A, but only five of these chromosomes contain a second mutation, B, it must be the case that mutation B occurred after mutation A. Furthermore all ten men who carry the chromosome with mutation A are the direct male line descendants of the same man who was the first person to carry this mutation. The first man to carry mutation B was also a direct male line descendant of this man, but is also the direct male line ancestor of all men carrying mutation B. Series of mutations such as this form molecular lineages. Furthermore each mutation defines a set of specific Y chromosomes called a haplogroup. All men carrying mutation A form a single haplogroup, all men carrying mutation B are part of this haplogroup, but mutation B also defines a more recent haplogroup (which is a subgroup or subclade) of its own which men carrying only mutation A do not belong to. Both mtDNA and Y chromosomes are grouped into lineages and haplogroups, these are often presented as tree like diagrams.


          Groundbreaking work by molecular biologists such as Cann et al. (1987) on mtDNA produced three interesting observations relevant to race and human evolution.


          Firstly, by estimating the rate at which mutations occur in mtDNA Cann et al. were able to estimate the age of the common ancestral mtDNA type: "the common ancestral mtDNA (type a) links mtDNA types that have diverged by an average of nearly 0.57%. Assuming a rate of 2%-4% per million years, this implies that the common ancestor of all surviving mtDNA types existed 140,000-290,000 years ago." This observation is robust, and this common direct female line ancestor (or mitochondrial most recent common ancestor (mtMRCA)) of all extant humans has become known as mitochondrial eve. The observation that the mtMRCA is the direct matrilineal ancestor of all living humans should not be interpreted as meaning that either she was the first anatomically modern human, nor that there were no other female humans living concurrently with her. A more reasonable explanation is that other women who lived at the same time as mtMRCA did indeed reproduce and pass their genes down to living humans, but that their mitochondrial lineages have been lost over time, probably due to random events such as producing only male children. It is impossible to know to what extent these non-extant lineages have been lost or how much they differed from the mtDNA of our mtMRCA. Cann et al.


          Secondly Cann et al. postulate that their work supports an African origin for modern human mtDNA: "We infer from the tree of minimum length... that Africa is a likely source of the human mitochondrial gene pool. This inference comes from the observation that one of the two primary branches leads exclusively to African mtDNAs... while the second primary branch also leads to African mtDNAs... By postulating that the common ancestral mtDNA (type a in Fig. 3) was African, we minimize the number of intercontinental migrations needed to account for the geographic distribution of mtDNA types."


          Thirdly the study shows that mtDNA types (haplogroups) do not cluster by geography, ethnicity or race, implying multiple female lineages were involved in founding modern human populations, with many closely related lineages spread geographically and many populations containing distantly related lineages: "The second implication of the tree (Fig. 3) -that each non-African population has multiple origins-can be illustrated most simply with the New Guineans. Take, as an example, mtDNA type 49, a lineage whose nearest relative is not in New Guinea, but in Asia (type 50). Asian lineage 50 is closer genealogically to this New Guinea lineage than to other Asian mtDNA lineages. Six other lineages lead exclusively to New Guinean mtDNAs, each originating at a different place in the tree (types 12, 13, 26-29, 65, 95 and 127-134 in Fig. 3). This small region of New Guinea (mainly the Eastern Highlands Province) thus seems to have been colonised by at least seven maternal lineages (Tables 2 and 3). In the same way, we calculate the minimum numbers of female lineages that colonised Australia, Asia and Europe (Tables 2 and 3). Each estimate is based on the number of region-specific clusters in the tree (Fig. 3, Tables 2 and 3). These numbers, ranging from 15 to 36 (Tables 2 and 3), will probably rise as more types of human mtDNA are discovered."


          The Y chromosome is much larger than mtDNA, and is relatively homogeneous, therefore it has taken much longer to find distinct lineages and to analyse them. Conversely, because the Y chromosome is so large by comparison it can hold a great deal more genetic information. With regard to the three observations made by Cann et al. concerning mtDNA, Y chromosome studies show similar patterns. The estimate for the age of the ancestral Y chromosome for all extant Y chromosomes is given at about 70,000 years ago and is also placed in Africa, this individual is sometimes referred to as Y chromosome Adam. The difference in dates between Y chromosome Adam and mitochondrial Eve is usually attributed to a higher extinction rate for Y chromosomes due to greater differential reproductive success between individual men, that means that a small number of very successful men may produce a great many children, while a larger number of less successful men will produce far less children. Keita et al. (2004) say, with reference to Y chromosome and mtDNA and concepts of race:


          
            Y-chromosome and mitochondrial DNA genealogies are especially interesting because they demonstrate the lack of concordance of lineages with morphology and facilitate a phylogenetic analysis. Individuals with the same morphology do not necessarily cluster with each other by lineage, and a given lineage does not include only individuals with the same trait complex (or 'racial type'). Y-chromosome DNA from Africa alone suffices to make this point. Africa contains populations whose members have a range of external phenotypes. This variation has usually been described in terms of 'race' (Caucasoids, Pygmoids, Congoids, Khoisanoids). But the Y-chromosome clade defined by the PN2 transition (PN2/M35, PN2/M2) [see haplogroup E3b and Haplogroup E3a] shatters the boundaries of phenotypically defined races and true breeding populations across a great geographical expanse21. African peoples with a range of skin colors, hair forms and physiognomies have substantial percentages of males whose Y chromosomes form closely related clades with each other, but not with others who are phenotypically similar. The individuals in the morphologically or geographically defined 'races' are not characterized by 'private' distinct lineages restricted to each of them.

          


          


          How much are genes shared? Clustering analyses and what they tell us


          
            
              	
                
                  Infobox


                  Multi Locus Allele Clusters
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In a haploid population, when a single locus is considered (blue), with two alleles, wild-type (+) and mutant (-) we can see a differential geographical distribution between Population I and Population II, but there is a 30% chance of wrongly assigning any individual to either population based on a single allele.
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                For three loci blue, red and green, it becomes apparent that there is a correlation between certain allele frequencies. In this example Population I displays a correlation between wild-type blue (+) 70%, mutant red (-) 70% and wild type green (+) 70%. Population II has a correlation between the -, + and - alleles, each having a 70% frequency in this population. The genetic variation remains the same in these populations, irresepctive of the allele examined, but using a three locus approach, there is a much reduced chance of wrongly assigning any individual to a given population.
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                For an organism of genotype +/-/+, for each locus the chance of missclassification is 0.3 (30%), but when all three loci are take into account, the organism can be assigned to Population I with a 0.3x0.3x0.3 chance of error, that is a 0.027 (2.7%) chance of error. The two populations still share exactly the same alleles, but the frequency of these alleles varies between the populations.



                Using modern computer software and the abundance of genetic data now available, it is possible not only to distinguish such correlations for hundreds or even thousands of alleles, which form clusters, it is also possible to assign individuals to given populations with very little chance of error. It should be noted, however, that genes tend to vary clinally, and there are likely to be intermediate populations that reside in the geographical areas between our sample populations (Population III, for example, may lie equidistantly from Population I and Population II). In this case it may well be that Population III may display characteristics of both population I and Population II. For example Population III may be defined thus:
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                In which case any individual from Population III is likely to be misclassified equally into either Population I or Population II.(Edwards (2003)Kittles and Weiss (2003))
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          Genetic data can be used to infer population structure and assign individuals to groups that often correspond with their self-identified geographical ancestry. Recently, Lynn Jorde and Steven Wooding argued that "Analysis of many loci now yields reasonably accurate estimates of genetic similarity among individuals, rather than populations. Clustering of individuals is correlated with geographic origin or ancestry."


          In 2003 A. W. F. Edwards wrote a paper called Lewontin's Fallacy, rebuking the argument that because most of the variation is within group classification of humans is not possible. He claimed that this conclusion ignores the fact that most of the information that distinguishes populations is hidden in the correlation structure of the data and not simply in the variation of the individual factors. Edwards concludes that "It is not true that 'racial classification is ... of virtually no genetic or taxonomic significance' or that 'you can't predict someones race by their genes'." Likewise Neil Risch of Stanford University has proposed that self-identified race/ethnic group could be a valid means of categorization in the USA for public health and policy considerations. While a 2002 paper by Noah Rosenberg's group makes a similar claim "The structure of human populations is relevant in various epidemiological contexts. As a result of variation in frequencies of both genetic and nongenetic risk factors, rates of disease and of such phenotypes as adverse drug response vary across populations. Further, information about a patients population of origin might provide health care practitioners with information about risk when direct causes of disease are unknown."


          Researchers such as Neil Risch and Noah Rosenberg have argued that a person's biological and cultural background may have important implications for medical treatment decisions, for example an opinion paper by Neil Risch's group in 2002 states:


          
            Both for genetic and non-genetic reasons, we believe that racial and ethnic groups should not be assumed to be equivalent, either in terms of disease risk or drug response.....Whether African Americans, Hispanics, Native Americans, Pacific Islanders or Asians respond equally to a particular drug is an empirical question that can only be addressed by studying these groups individually.

          


          While another 2002 paper by Noah Rosenberg's group makes a similar claim


          
            The structure of human populations is relevant in various epidemiological contexts. As a result of variation in frequencies of both genetic and nongenetic risk factors, rates of disease and of such phenotypes as adverse drug response vary across populations. Further, information about a patients population of origin might provide health care practitioners with information about risk when direct causes of disease are unknown.

          


          This work used samples from the Human Genome Diversity Project (HGDP), a project that has collected samples from individuals from 52 ethnic groups from various locations around the world. The HGDP has itself been criticised for collecting samples on an "ethnic group" basis, on the grounds that ethnic groups represent constructed categories rather than categories which are solely natural or biological. The molecular anthropologist Jonathan Marks states:


          
            As any anthropologist knows, ethnic groups are categories of human invention, not given by nature. Their boundaries are porous, their existence historically ephemeral. There are the French, but no more Franks; there are the English, but no Saxons; and Navajos, but no Anasazi...we cannot really know the nature of the actual relationship of the modern group to the ancient one...The worst mistake you can make in human biology is to confuse constructed categories with natural ones. And to overload a big project with cultural categories as the overall sampling strategy would be a serious problem

          


          In the same issue of Science that published the Rosenberg data, Mary-Claire King and Arno G. Motulsky give a similar warning regarding the HGDP data:


          
            The identification of clusters corresponding to the major geographic regions may depend on the sampling of individuals from well-defined, relatively homogeneous populations. If individuals were sampled from a worldwide 'grid' (or a worldwide grid weighted by population density), the clusters might be much less precisely defined. Does the correspondence of worldwide genetic clusters and major geographic regions suggest borders around genetic clusters analogous to the physical bordersoceans, mountain ranges, and desertsseparating geographic regions? No. Both the results of Rosenberg and colleagues and those of previous studies indicate that unlike separations between geographic regions, differences in allele frequencies are gradual.

          


          Another study by Neil Risch in 2005 used 326 microsatellite markers and self-identified race/ethnic group (SIRE), white (European American), African-American (black), Asian and Hispanic (individuals involved in the study had to choose from one of these categories), to representing discrete "populations", and showed distinct and non-overlapping clustering of the white, African-American and Asian samples. The results were claimed to confirm the integrity of self-described ancestry: "We have shown a nearly perfect correspondence between genetic cluster and SIRE for major ethnic groups living in the United States, with a discrepancy rate of only 0.14%." But also warned that: "This observation does not eliminate the potential for confounding in these populations. First, there may be subgroups within the larger population group that are too small to detect by cluster analysis. Second, there may not be discrete subgrouping but continuous ancestral variation that could lead to stratification bias. For example, African Americans have a continuous range of European ancestry that would not be detected by cluster analysis but could strongly confound genetic case-control studies. (Tang, 2005)


          Studies such as those by Risch and Rosenberg use a computer program called STRUCTURE to find human populations (gene clusters). It is a statistical program that works by placing individuals into one of two clusters based on their overall genetic similarity, many possible pairs of clusters are tested per individual to generate multiple clusters. These populations are based on multiple genetic markers that are often shared between different human populations even over large geographic ranges. The notion of a genetic cluster is that people within the cluster share on average similar allele frequencies to each other than to those in other clusters. (Edwards, 2003 but see also infobox "Multi Locus Allele Clusters") In a test of idealised populations, the computer programme STRUCTURE was found to consistently under-estimate the numbers of populations in the data set when high migration rates between populations and slow mutation rates (such as single nucleotide polymorphisms) were considered.


          Nevertheless the Rosenberg et al. (2002) paper shows that individuals can be assigned to specific clusters to a high degree of accuracy. One of the underlying questions regarding the distribution of human genetic diversity is related to the degree to which genes are shared between the observed clusters. It has been observed repeatedly that the majority of variation observed in the global human population is found within populations. This variation is usually calculated using Sewall Wright's Fixation index (FST), which is an estimate of between to within group variation. The degree of human genetic variation is a little different depending upon the gene type studied, but in general it is common to claim that ~85% of genetic variation is found within groups, ~6-10% between groups within the same continent and ~6-10% is found between continental groups. For example The Human Genome Project states "two random individuals from any one group are almost as different [genetically] as any two random individuals from the entire world." On the other hand Edwards (2003) claims in his essay " Lewontin's Fallacy" that: "It is not true, as Nature claimed, that 'two random individuals from any one group are almost as different as any two random individuals from the entire world'" and Risch et al. (2002) state "Two Caucasians are more similar to each other genetically than a Caucasian and an Asian." It should be noted that these statements are not the same. Risch et al. simply state that two indigenous individuals from the same geographical region are more similar to each other than either is to an indigenous individual from a different geographical region, a claim few would argue with. Jorde et al put it like this:


          
            The picture that begins to emerge from this and other analyses of human genetic variation is that variation tends to be geographically structured, such that most individuals from the same geographic region will be more similar to one another than to individuals from a distant region.

          


          Whereas Edwards claims that it is not true that the differences between individuals from different geographical regions represent only a small proportion of the variation within the human population (he claims that within group differences between individuals are not almost as large as between group differences). Bamshad et al. (2004) used the data from Rosenberg et al. (2002) to investigate the extent of genetic differences between individuals within continental groups relative to genetic differences between individuals between continental groups. They found that though these individuals could be classified very accurately to continental clusters, there was a significant degree of genetic overlap on the individual level, to the extent that, using 377 loci, individual Europeans were about 38% of the time more genetically similar to East Asians than to other Europeans.


          The results obtained by clustering analyses are dependent on several criteria:


          
            	The clusters produced are relative clusters and not absolute clusters, each cluster is the product of comparisons between sets of data derived for the study, results are therefore highly influenced by sampling strategies. (Edwards, 2003)


            	The geographic distribution of the populations sampled, because human genetic diversity is marked by isolation by distance, populations from geographically distant regions will form much more discrete clusters than those from geographically close regions. (Kittles and Weiss, 2003)


            	The number of genes used. The more genes used in a study the greater the resolution produced and therefore the greater number of clusters that will be identified. (Tang, 2005)
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          Additionally two studies of European population clusters have been produced. Seldin et al. (2006) identified three European clusters using 5,700 genome-wide polymorphisms. Bauchet et al. (2007) used 10,000 polymorphisms to identify five distinct clusters in the European population, consisting of a south-eastern European cluster (including samples from southern Italians, Armenian, Ashkenazi Jewish and Greek "populations"); a northern-European Cluster (including samples from German, eastern English, Polish and western Irish "populations"); a Basque cluster (including samples from Basque "populations"); a Finnish cluster (including samples from Finnish "populations") and a Spanish cluster (including samples from Spanish "populations"). Most "populations" contained individuals from clusters other than the dominant cluster for that population, there were also individuals with membership of several clusters. The results of this study are presented on a map of Europe. (Bauchet, 2007) The existence of allelic clines and the observation that the bulk of human variation is continuously distributed, has led some scientists to conclude that any categorization schema attempting to partition that variation meaningfully will necessarily create artificial truncations. (Kittles & Weiss 2003). It is for this reason, Reanne Frank argues, that attempts to allocate individuals into ancestry groupings based on genetic information have yielded varying results that are highly dependent on methodological design. Serre and Pbo (2004) make a similar claim:


          
            The absence of strong continental clustering in the human gene pool is of practical importance. It has recently been claimed that the greatest genetic structure that exists in the human population occurs at the racial level (Risch et al. 2002). Our results show that this is not the case, and we see no reason to assume that races represent any units of relevance for understanding human genetic history.

          


          In a response to Serre and Pbo (2004), Rosenberg et al. (2005) make three relevant observations. Firstly they maintain that their clustering analysis is robust. Secondly they agree with Serre and Pbo that membership of multiple clusters can be interpreted as evidence for clinality (isolation by distance), though they also comment that this may also be due to admixture between neighbouring groups (small island model). Thirdly they comment that evidence of clusterdness is not evidence for any concepts of "biological race".


          
            Serre and Pbo argue that human genetic diversity consists of clines of variation in allele frequencies. We agree and had commented on this issue in our original paper: In several populations, individuals had partial membership in multiple clusters, with similar membership coefficients for most individuals. These populations might reflect continuous gradations across regions or admixture of neighboring groups. (Rosenberg, 2002) At the same time, we find that human genetic diversity consists not only of clines, but also of clusters, which STRUCTURE observes to be repeatable and robust....Our evidence for clustering should not be taken as evidence of our support of any particular concept of biological race. In general, representations of human genetic diversity are evaluated based on their ability to facilitate further research into such topics as human evolutionary history and the identification of medically important genotypes that vary in frequency across populations. Both clines and clusters are among the constructs that meet this standard of usefulness: for example, clines of allele frequency variation have proven important for inference about the genetic history of Europe, and clusters have been shown to be valuable for avoidance of the false positive associations that result from population structure in genetic association studies. The arguments about the existence or nonexistence of biological races in the absence of a specific context are largely orthogonal to the question of scientific utility, and they should not obscure the fact that, ultimately, the primary goals for studies of genetic variation in humans are to make inferences about human evolutionary history, human biology, and the genetic causes of disease.

          


          Similarly Witherspoon et al. (2007) have shown that while it is possible to classify people into genetic clusters this does not resolve the observation that any two individuals from different populations are often genetically more similar to each other than to two individuals from the same population:


          
            Discussions of genetic differences between major human populations have long been dominated by two facts: (a) Such differences account for only a small fraction of variance in allele frequencies, but nonetheless (b) multilocus statistics assign most individuals to the correct population. This is widely understood to reflect the increased discriminatory power of multilocus statistics. Yet Bamshad et al. (2004) showed, using multilocus statistics and nearly 400 polymorphic loci, that (c) pairs of individuals from different populations are often more similar than pairs from the same population. If multilocus statistics are so powerful, then how are we to understand this finding?

            All three of the claims listed above appear in disputes over the significance of human population variation and "race"...The Human Genome Project (2001, p. 812) states that "two random individuals from any one group are almost as different [genetically] as any two random individuals from the entire world."

          


          Risch et al. (2002) state that "two Caucasians are more similar to each other genetically than a Caucasian and an Asian", but Bamshad et al (2004) used the same data set as Rosenberg et al. (2002) to show that Europeans are more similar to Asians 38% of the time than they are to other Europeans when only 377 microsatellite markers are analysed.
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              Percentage similarity between two individuals from different clusters when 377 microsatellite markers are considered.
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          In agreement with the observation of Bamshad et al. (2004), Witherspoon et al. (2007) have shown that many more than 326 or 377 microsatellite loci are required in order to show that individuals are always more similar to individuals in their own population group than to individuals in different population groups, even for three distinct populations.


          In 2007 Witherspoon et al. sought to investigate these apparently contradictory observations. In their paper Genetic similarities within and between human populations they expand upon the observation of Bamshad et al. (2004). They show that the observed clustering of human populations into relatively discrete groups is a product of using what they call "population trait values". This means that each individual is compared to the "typical" trait for several populations, and assigned to a population based on the individual's overall similarity to one of the populations as a whole: "population membership is treated as an additive quantitative genetic trait controlled by many loci of equal effect, and individuals are divided into populations on the basis of their trait values." They therefore claim that clustering analyses cannot necessarily be used to make inferences regarding the similarity or dissimilarity of individuals between or within clusters, but only for similarities or dissimilarities of individuals to the "trait values" of any given cluster. The paper measures the rate of misclassification using these "trait values" and calls this the "population trait value misclassiﬁcation rate" (CT). The paper investigates the similarities between individuals by use of what they term the "dissimilarity fraction" (): "the probability that a pair of individuals randomly chosen from different populations is genetically more similar than an independent pair chosen from any single population." Witherspoon et al. show that two individuals can be more genetically similar to each other than to the typical genetic type of their own respective populations, and yet be correctly assigned to their respective populations. An important observation is that the likelihood that two individuals from different populations will be more similar to each other genetically than two individuals from the same population depends on several criteria, most importantly the number of genes studied and the distinctiveness of the populations under investigation.


          
            Given 10 loci, three distinct populations, and the full spectrum of polymorphisms, the answer is  ~ 0.3, or nearly one-third of the time. With 100 loci, the answer is ~20% of the time and even using 1000 loci,  ~ 10%. However, if genetic similarity is measured over many thousands of loci, the answer becomes never when individuals are sampled from geographically separated populations.

          


          By geographically separated populations, they mean sampling of people only from distant geographical regions while omitting intermediate regions, in this case Europe, sub-Saharan Africa, and East Asian. They continue:


          
            On the other hand, if the entire world population were analyzed, the inclusion of many closely related and admixed populations would increase ... In a similar vein, Romualdi et al. (2002) and Serre and Paabo (2004) have suggested that highly accurate classiﬁcation of individuals from continuously sampled (and therefore closely related) populations may be impossible.... Classiﬁcation methods typically make use of aggregate properties of populations, not just properties of individuals or even of pairs of individuals... The Structure classiﬁcation algorithm (Pritchard et al. 2000) also relies on aggregate properties of populations, such as HardyWeinberg and linkage equilibrium. In contrast, the pairwise distances used to compute  make no use of population-level information and are strongly affected by the high level of within-groups variation typical of human populations. This accounts for the difference in behaviour between  and the classiﬁcation results.

          


          Witherspoon et al. also add:


          
            given enough genetic data, individuals can be correctly assigned to their populations of origin is compatible with the observation that most human genetic variation is found within populations, not between them. It is also compatible with our ﬁnding that, even when the most distinct populations are considered and hundreds of loci are used, individuals are frequently more similar to members of other populations than to members of their own population.

          


          


          Summary of different biological definitions of race


          
            
              Biological definitions of race (Long & Kittles, 2003) et al.
            

            
              	Concept

              	Reference

              	Definition
            


            
              	Essentialist

              	Hooton (1926)

              	"A great division of mankind, characterized as a group by the sharing of a certain combination of features, which have been derived from their common descent, and constitute a vague physical background, usually more or less obscured by individual variations, and realized best in a composite picture."
            


            
              	Taxonomic

              	Mayr (1969)

              	"An aggregate of phenotypically similar populations of a species, inhabiting a geographic subdivision of the range of a species, and differing taxonomically from other populations of the species."
            


            
              	Population

              	Dobzhansky (1970)

              	"Races are genetically distinct Mendelian populations. They are neither individuals nor particular genotypes, they consist of individuals who differ genetically among themselves."
            


            
              	Lineage

              	Templeton (1998)

              	"A subspecies (race) is a distinct evolutionary lineage within a species. This definition requires that a subspecies be genetically differentiated due to barriers to genetic exchange that have persisted for long periods of time; that is, the subspecies must have historical continuity in addition to current genetic differentiation."
            

          


          


          Current views across disciplines


          One result of debates over the meaning and validity of the concept "race" is that the current literature across different disciplines regarding human variation lacks consensus, though within some fields, such as biology, there is strong consensus. Some studies use the word race in its early essentialist taxonomic sense. Many others still use the term race, but use it to mean a population, clade, or haplogroup. Others eschew the concept of race altogether, and use the concept of population as a less problematical unit of analysis.


          Since 1932, some college textbooks introducing physical anthropology have increasingly come to reject race as a valid concept: from 1932 to 1976, only seven out of thirty-two rejected race; from 1975 to 1984, thirteen out of thirty-three rejected race; from 1985 to 1993, thirteen out of nineteen rejected race. According to one academic journal entry, where 78 percent of the articles in the 1931 Journal of Physical Anthropology employed these or nearly synonymous terms reflecting a bio-race paradigm, only 36 percent did so in 1965, and just 28 percent did in 1996. The American Anthropological Association, drawing on biological research, currently holds that "The concept of race is a social and cultural construction... . Race simply cannot be tested or proven scientifically," and that, "It is clear that human populations are not unambiguous, clearly demarcated, biologically distinct groups. The concept of 'race' has no validity ... in the human species".


          In an ongoing debate, some geneticists argue that race is neither a meaningful concept nor a useful heuristic device, and even that genetic differences among groups are biologically meaningless, on the grounds that more genetic variation exists within such races than among them, and that racial traits overlap without discrete boundaries. Other geneticists, in contrast, argue that categories of self-identified race/ethnicity or biogeographic ancestry are both valid and useful, that these categories correspond with clusters inferred from multilocus genetic data, and that this correspondence implies that genetic factors might contribute to unexplained phenotypic variation between groups.


          In February, 2001, the editors of the medical journal Archives of Pediatrics and Adolescent Medicine asked authors to no longer use "race" as an explanatory variable and not to use obsolescent terms. Some other peer-reviewed journals, such as the New England Journal of Medicine and the American Journal of Public Health, have made similar endeavours. Furthermore, the National Institutes of Health recently issued a program announcement for grant applications through February 1, 2006, specifically seeking researchers who can investigate and publicize among primary care physicians the detrimental effects on the nation's health of the practice of medical racial profiling using such terms. The program announcement quoted the editors of one journal as saying that, "analysis by race and ethnicity has become an analytical knee-jerk reflex."


          A survey, taken in 1985 (Lieberman et al. 1992), asked 1,200 American anthropologists how many disagree with the following proposition: "There are biological races in the species Homo sapiens." The responses were:


          
            	physical anthropologists 41%


            	cultural anthropologists 53%

          


          The figure for physical anthropologists at PhD granting departments was slightly higher, rising from 41% to 42%, with 50% agreeing. This survey, however, did not specify any particular definition of race (although it did clearly specify biological race within the species Homo Sapiens); it is difficult to say whether those who supported the statement thought of race in taxonomic or population terms.


          The same survey, taken in 1999, showed the following changing results for anthropologists:


          
            	physical anthropologists 69%


            	cultural anthropologists 80%

          


          In Poland the race concept was rejected by only 25 percent of anthropologists in 2001, although: "Unlike the U.S. anthropologists, Polish anthropologists tend to regard race as a term without taxonomic value, often as a substitute for population."


          In the face of these issues, some evolutionary scientists have simply abandoned the concept of race in favour of " population." What distinguishes population from previous groupings of humans by race is that it refers to a breeding population (essential to genetic calculations) and not to a biological taxon. Other evolutionary scientists have abandoned the concept of race in favour of cline (meaning, how the frequency of a trait changes along a geographic gradient). (The concepts of population and cline are not, however, mutually exclusive and both are used by many evolutionary scientists.)


          According to Jonathan Marks,


          
            	By the 1970s, it had become clear that (1)most human differences were cultural; (2) what was not cultural was principally polymorphic - that is to say, found in diverse groups of people at different frequencies; (3) what was not cultural or polymorphic was principally clinal - that is to say, gradually variable over geography; and (4) what was left - the component of human diversity that was not cultural, polymorphic, or clinal - was very small.

          


          
            	A consensus consequently developed among anthropologists and geneticists that race as the previous generation had known it - as largely discrete, geographically distinct, gene pools - did not exist.

          


          In the face of this rejection of race by evolutionary scientists, many social scientists have replaced the word race with the word "ethnicity" to refer to self-identifying groups based on beliefs concerning shared culture, ancestry and history. Alongside empirical and conceptual problems with "race," following the Second World War, evolutionary and social scientists were acutely aware of how beliefs about race had been used to justify discrimination, apartheid, slavery, and genocide. This questioning gained momentum in the 1960s during the U.S. civil rights movement and the emergence of numerous anti-colonial movements worldwide. They thus came to understood that these justifications, even when expressed in language that sought to appear objective, were social constructs.


          


          Races as social constructions


          Even as the idea of "race" was becoming a powerful organizing principle in many societies, the shortcomings of the concept were apparent. In the Old World, the gradual transition in appearances from one group to adjacent groups emphasized that "one variety of mankind does so sensibly pass into the other, that you cannot mark out the limits between them," as Blumenbach observed in his writings on human variation (Marks 1995, p. 54). As anthropologists and other evolutionary scientists have shifted away from the language of race to the term population to talk about genetic differences, Historians, anthropologists and social scientists have re-conceptualized the term "race" as a cultural category or social construct, in other words, as a particular way that some people have of talking about themselves and others. As Stephan Palmie has recently summarized, race "is not a thing but a social relation"; or, in the words of Katya Gibel Mevorach, "a metonym," "a human invention whose criteria for differentiation are neither universal nor fixed but have always been used to manage difference." As such it cannot be a useful analytical concept; rather, the use of the term "race" itself must be analyzed. Moreover, they argue that biology will not explain why or how people use the idea of race: history and social relationships will. For example, the fact that in many parts of the United States, categories such as Hispanic or Latino are viewed to constitute a race (instead of an ethnic group) reflect this new idea of "race as a social construct". However, it may be in the interest of dominant groups to cluster Spanish speakers into a single, isolated population, rather than classifying them according to Race (as are the rest of U.S. racial groups). Especially in the context of the debate over immigration. "According to the 2000 census, two-thirds [of Hispanics] are of Mexican heritage . . . So, for practical purposes, when we speak of Hispanics and Latinos in the U.S., were really talking about Native Americans . . . [therefore] if being Hispanic carries any societal consequences that justify inclusion in the pantheon of great American racial minorities, theyre the result of having Native American blood. [But imagine the] the impact this would have on the illegal-immigration debate. Its one thing to blame the fall of western civilization on illegal Mexican immigration, but quite thornier to blame it on illegal Amerindian immigration from Mexico."


          



          


          In the United States


          The immigrants to the New World came largely from widely separated regions of the Old Worldwestern and northern Europe, West Africa, and, later, eastern Asia and southern Europe. In the Americas, the immigrant populations began to mix among themselves and with the indigenous inhabitants of the continent. In the United States, for example, most people who self-identify as African American have some European ancestors  in one analysis of genetic markers that have differing frequencies between continents, European ancestry ranged from an estimated 7% for a sample of Jamaicans to 23% for a sample of African Americans from New Orleans (Parra et al. 1998). Similarly, many people who identify as European American have some African or Native American ancestors, either through openly interracial marriages or through the gradual inclusion of people with mixed ancestry into the majority population. In a survey of college students who self-identified as white in a northeastern U.S. university, 30% were estimated to have less than 90% European ancestry.


          In the United States since its early history, Native Americans, African-Americans and European-Americans were classified as belonging to different races. For nearly three centuries, the criteria for membership in these groups were similar, comprising a persons appearance, his fraction of known non-White ancestry, and his social circle.2 But the criteria for membership in these races diverged in the late 19th century. During Reconstruction, increasing numbers of Americans began to consider anyone with " one drop" of known "Black blood" to be Black regardless of appearance.3 By the early 20th century, this notion of invisible blackness was made statutory in many states and widely adopted nationwide.4 In contrast, Amerindians continue to be defined by a certain percentage of "Indian blood" (called blood quantum) due in large part to American slavery ethics. Finally, for the past century or so, to be White one had to have perceived "pure" White ancestry.


          Efforts to sort the increasingly mixed population of the United States into discrete categories generated many difficulties (Spickard 1992). By the standards used in past censuses, many millions of children born in the United States have belonged to a different race than have one of their biological parents. Efforts to track mixing between groups led to a proliferation of categories (such as "mulatto" and "octoroon") and "blood quantum" distinctions that became increasingly untethered from self-reported ancestry. A person's racial identity can change over time, and self-ascribed race can differ from assigned race (Kressin et al. 2003). Until the 2000 census, Latinos were required to identify with a single race despite the long history of mixing in Latin America; partly as a result of the confusion generated by the distinction, 32.9% (U.S. census records) of Latino respondents in the 2000 census ignored the specified racial categories and checked "some other race". (Mays et al. 2003 claim a figure of 42%)


          The difference between how Native American and Black identities are defined today (blood quantum versus one-drop) has demanded explanation. According to anthropologists such as Gerald Sider, the goal of such racial designations was to concentrate power, wealth, privilege and land in the hands of Whites in a society of White hegemony and privilege (Sider 1996; see also Fields 1990). The differences have little to do with biology and far more to do with the history of racism and specific forms of White supremacy (the social, geopolitical and economic agendas of dominant Whites vis--vis subordinate Blacks and Native Americans) especially the different roles Blacks and Amerindians occupied in White-dominated 19th century America. The theory suggests that the blood quantum definition of Native American identity enabled Whites to acquire Amerindian lands, while the one-drop rule of Black identity enabled Whites to preserve their agricultural labor force. The contrast presumably emerged because as peoples transported far from their land and kinship ties on another continent, Black labor was relatively easy to control, thus reducing Blacks to valuable commodities as agricultural laborers. In contrast, Amerindian labor was more difficult to control; moreover, Amerindians occupied large territories that became valuable as agricultural lands, especially with the invention of new technologies such as railroads; thus, the blood quantum definition enhanced White acquisition of Amerindian lands in a doctrine of Manifest Destiny that subjected them to marginalization and multiple episodic localized campaigns of extermination.


          The political economy of race had different consequences for the descendants of aboriginal Americans and African slaves. The 19th century blood quantum rule meant that it was relatively easier for a person of mixed Euro-Amerindian ancestry to be accepted as White. The offspring of only a few generations of intermarriage between Amerindians and Whites likely would not have been considered Amerindian at all (at least not in a legal sense). Amerindians could have treaty rights to land, but because an individual with one Amerindian great-grandparent no longer was classified as Amerindian, they lost any legal claim to Amerindian land. According to the theory, this enabled Whites to acquire Amerindian lands. The irony is that the same individuals who could be denied legal standing because they were "too White" to claim property rights, might still be Amerindian enough to be considered as " breeds", stigmatized for their Native American ancestry.


          The 20th century one-drop rule, on the other hand, made it relatively difficult for anyone of known Black ancestry to be accepted as White. The child of a Black sharecropper and a White person was considered Black. And, significant in terms of the economics of sharecropping, such a person also would likely be a sharecropper as well, thus adding to the employer's labor force.


          In short, this theory suggests that in a 20th century economy that benefited from sharecropping, it was useful to have as many Blacks as possible. Conversely, in a 19th century nation bent on westward expansion, it was advantageous to diminish the numbers of those who could claim title to Amerindian lands by simply defining them out of existence.


          It must be mentioned, however, that although some scholars of the Jim Crow period agree that the 20th century notion of invisible Blackness shifted the color line in the direction of paleness, thereby swelling the labor force in response to Southern Blacks' great migration northwards, others (Joel Williamson, C. Vann Woodward, George M. Fredrickson, Stetson Kennedy) see the one-drop rule as a simple consequence of the need to define Whiteness as being pure, thus justifying White-on-Black oppression. In any event, over the centuries when Whites wielded power over both Blacks and Amerindians and widely believed in their inherent superiority over people of colour, it is no coincidence that the hardest racial group in which to prove membership was the White one.


          In the United States, social and legal conventions developed over time that forced individuals of mixed ancestry into simplified racial categories (Gossett 1997). An example is the " one-drop rule" implemented in some state laws that treated anyone with a single known African American ancestor as black (Davis 2001). The decennial censuses conducted since 1790 in the United States also created an incentive to establish racial categories and fit people into those categories (Nobles 2000). In other countries in the Americas where mixing among groups was overtly more extensive, social categories have tended to be more numerous and fluid, with people moving into or out of categories on the basis of a combination of socioeconomic status, social class, ancestry, and appearance (Mrner 1967).


          The term " Hispanic" as an ethnonym emerged in the 20th century with the rise of migration of laborers from American Spanish-speaking countries to the United States. It includes people who had been considered racially distinct (Black, White, Amerindian, Asian, and mixed groups) in their home countries. Today, the word "Latino" is often used as a synonym for "Hispanic". In contrast to "Latino"or "Hispanic" " Anglo" is now used to refer to non-Hispanic White Americans or non-Hispanic European Americans, most of whom speak the English language but are not necessarily of English descent.


          


          In Brazil


          Compared to 19th century United States, 20th century Brazil was characterized by a perceived relative absence of sharply defined racial groups. According to anthropologist Marvin Harris (1989), this pattern reflects a different history and different social relations. Basically, race in Brazil was "biologized," but in a way that recognized the difference between ancestry (which determines genotype) and phenotypic differences. There, racial identity was not governed by such a rigid descent rule as in the United States. A Brazilian child was never automatically identified with the racial type of one or both parents, nor were there only a very limited number of categories to choose from. Over a dozen racial categories would be recognized in conformity with all the possible combinations of hair color, hair texture, eye color, and skin colour. These types grade into each other like the colors of the spectrum, and no one category stands significantly isolated from the rest. That is, race referred preferencially to appearance, not heredity.


          Through this system of racial identification, parents and children and even brothers and sisters were frequently accepted as representatives of completely different racial types. In a fishing village in the state of Bahia, an investigator showed 100 people pictures of three sisters and asked them to identify the races of each. In only six responses were the sisters identified by the same racial term. Fourteen responses used a different term for each sister (Harris 1964: 57). In another experiment nine portraits were shown to a hundred people. Forty different racial types were elicited (Harris 1964: 58). It was found, in addition, that a given Brazilian might be called by as many as thirteen different terms by other members of the community (Harris 1964: 57). These terms are spread out across practically the entire spectrum of theoretical racial types. A further consequence of the absence of a descent rule was that Brazilians apparently not only disagreed about the racial identity of specific individuals, but they also seemed to be in disagreement about the abstract meaning of the racial terms as defined by words and phrases. For example, 40% of a sample ranked moreno claro ("light" person of primarily European ancestry with dark hair) as a lighter type than mulato claro ("light" person of mixed European and African ancestry), while 60% reversed this order (Harris 1964: 58). A further note of confusion is that one person might employ different racial terms to describe the same person over a short time span (Harris 1964: 59; Goldstein 1999: 566-568).} [For a solid discussion of Brazilian racial terms, see Livio Sansone's Blackness Without Ethnicity (2003) and France Winddance Twine's Racism in a Racial Democracy (1998).] The choice of which racial description to use may vary according to the relationship (be it personal, class-based, or otherwise) between the speaker and the person concerned and moods of the individuals involved (Harris 1964: 59).


          So, although the identification of a person by race is far more fluid and flexible in Brazil than in the U.S., there still are racial stereotypes and prejudices. African features have been considered less desirable; Blacks have been considered socially inferior, and Whites superior (Harris 1964: 59-60). These white supremacist values seem to be an obvious legacy of Portuguese colonization and the slave-based plantation system (Harris 1964: 54-57). The complexity of racial classifications in Brazil is reflective of the extent of miscegenation in Brazilian society, a society that remains highly, but not strictly, stratified along colour lines. Henceforth, the Brazilian narrative of a perfect "post-racist" country, must be met with caution, as sociologist Gilberto Freyre demonstrated in 1933 in Casa Grande e Senzala.


          


          Marketing of race: genetic lineages as social lineages


          New research in molecular genetics, and the marketing of genetic identities through the analysis of one's Y chromosome, mtDNA or autosomal DNA, has reignited the debate surrounding race. Most of the controversy surrounds the question of how to interpret these new data, and whether conclusions based on existing data are sound. Although the vast majority of researchers endorse the view that continental groups do not constitute different subspecies, and molecular geneticists generally reject the identification of mtDNA and Y chromosomal lineages or allele clusters with "races", some anthropologists have suggested that the marketing of genetic analysis to the general public in the form of "Personalized Genetic Histories" (PGH) is leading to a new social construction of race. See above sections Molecular lineages, Y chromosomes and mitochondrial DNA and How much are genes shared? Clustering analyses and what they tell us.


          Typically, a consumer of a commercial PGH service sends in a sample of DNA which is analyzed by molecular biologists and is sent a report, of which the following is a sample


          
            	"African DNA Ancestry Report"

          


          
            The subject's likely haplogroup L2 is associated with the so-called Bantu expansion from West and Central sub-Saharan Africa east and south, dated 2,000-4,000 years ago .... Between the 15th and 19th centuries C.E, the Atlantic slave trade resulted in the forced movement of approximately 13 million people from Africa, mainly to the Americas. Only approximately 11 million survived the passage and many more died in the early years of captivity. Many of these slaves were traded to the West African Cape Verde ports of embarkation through Portuguese and Arab middlemen and came from as far south as Angola. Among the African tribal groups, all Bantu-speaking, in which L2 is common are: Hausa, Kanuri, Fulfe, Songhai, Malunjin (Angola), Yoruba, Senegalese, Serer and Wolof.

          


          Although no single sentence in such a report is technically wrong, through the combination of these sentences, anthropologists and others have argued, the report is telling a story that connects a haplotype with a language and a group of tribes. This story is generally rejected by research scientists for the simple reason that an individual receives his or her Y chromosome or mtDNA from only one ancestor in every generation; consequently, with every generation one goes back in time, the percentage of ones ancestors it represents halves; if one goes back hundreds (let alone thousands) of years, it represents only a tiny fragment of one's ancestry. As Mark Shriver and Rick Kittles recently remarked,


          
            For many customers of lineage-based tests, there is a lack of understanding that their maternal and paternal lineages do not necessarily represent their entire genetic make-up. For example, an individual might have more than 85% Western European 'genomic' ancestry but still have a West African mtDNA or NRY lineage.

          


          Nevertheless, they acknowledge, such stories are increasingly appealing to the general public. Thus, in his book Blood of the Isles (published in the US and Canada as Saxons, Vikings and Celts: The Genetic Roots of Britain and Ireland), however, Bryan Sykes discusses how people who have been mtDNA tested by his commercial laboratory and been found to belong to the same haplogroup have parties together because they see this as some sort of "bond", even thought these people may not actually share very much ancestry.


          Through these kinds of reports, new advances in molecular genetics are being used to create or confirm stories have about social identities. Although these identities are not racial in the biological sense, they are in the cultural sense in that they link biological and cultural identities. Nadia Abu el-Haj has argued that the significance of gentetic lineages in popular conceptions of race owes to the perception that while genetic lineages, like older notions of race, suggests some idea of biological relatedness, unlike older notions of race they are not directly connected to claims about human behaviour or character. Abu el-Haj has thus argued that "postgenomics does seem to be giving race a new lease on life." Nevertheless, Abu el-Haj argues that in order to understand what it means to think of race in terms of genetic lineages or clusters, one must understand that


          
            Race science was never just about classification. It presupposed a distinctive relationship between "nature" and "culture," understanding the differences in the former to ground and to generate the different kinds of persons ("natural kinds") and the distinctive stages of cultures and civilizations that inhabit the world.

          


          Abu el-Haj argues that genomics and the mapping of lineages and clusters liberates "the new racial science from the older one by disentangling ancestry from culture and capacity." As an example, she refers to recent work by Hammer et al., which aimed to test the claim that present-day Jews are more closely related to one another than to neighbouring non-Jewish populations. Hammer et. al found that the degree of genetic similarity among Jews shifted depending on the locus investigated, and suggested that this was the result of natural selection acting on particular loci. They therefore focused on the non-recombining Y chromosome to "circumvent some of the complications associated with selection". As another example she points to work by Thomas et al., who sought to distinguish between the Y chromosomes of Jewish priests (in Judaism, membership in the priesthood is passed on through the father's line) and the Y chromosomes of non-Jews. Abu el-Haj concluded that this new "race science" calls attention to the importance of "ancestry" (narrowly defined, as it does not include all ancestors) in some religions and in popular culture, and peoples' desire to use science to confirm their claims about ancestry; this "race science," she argues is fundamentally different from older notions of race that were used to explain differences in human behaviour or social status:


          
            As neutral markers, junk DNA cannot generate cultural, behavioural, or, for that matter, truly biological differences between groups .... mtDNA and Y-chromosome markers relied on in such work are not "traits" or "qualities" in the old racial sense. They do not render some populations more prone to violence, more likely to suffer psychiatric disorders, or for that matter, incapable of being fully integrated - because of their lower evolutionary development - into a European cultural world. Instead, they are "marks," signs of religious beliefs and practices .... it is via biological noncoding genetic evidence that one can demonstrate that history itself is shared, that historical traditions are (or might well be) true."

          


          On the other hand, there are tests that do not rely on molecular lineages, but rather on correlations between allele frequencies, often when allele frequencies correlate these are called clusters. Clustering analyses are less powerful than lineages because they cannot tell an historical story, they can only estimate the proportion of a person's ancestry from any given large geographical region. These sorts of tests use informative alleles called Ancestry-informative marker (AIM), which although shared across all human populations vary a great deal in frequency between groups of people living in geographically distant parts of the world. These tests use contemporary people sampled from certain parts of the world as references to determine the likely proportion of ancestry for any given individual. In a recent Public Service Broadcasting (PBS) programme on the subject of genetic ancestry testing the academic Henry Louis Gates: "wasnt thrilled with the results (it turns out that 50 percent of his ancestors are likely European)". Charles Rotimi, of Howard University's National Human Genome Centre, is one of many who have highlighted the methodological flaws in such research - that "the nature or appearance of genetic clustering (grouping) of people is a function of how populations are sampled, of how criteria for boundaries between clusters are set, and of the level of resolution used" all bias the results - and concluded that people should be very cautious about relating genetic lineages or clusters to their own sense of identity. (see also above section How much are genes shared? Clustering analyses and what they tell us)


          Thus, in analyses that assign individuals to groups it becomes less apparent that self-described racial groups are reliable indicators of ancestry. One cause of the reduced power of the assignment of individuals to groups is admixture. For example, self-described African Americans tend to have a mix of West African and European ancestry. Shriver et al. (2003) found that on average African Americans have ~80% African ancestry. Also, in a survey of college students who self-identified as white in a northeastern U.S. university, ~30% of whites had less than 90% European ancestry.


          Stephan Palmie has responded to Abu el-Haj's claim that genetic lineages make possible a new, politically, economically, and socially benign notion of race and racial difference by suggesting that efforts to link genetic history and personal identity will inevitably "ground present social arrangements in a time-hallowed past," that is, use biology to explain cultural differences and social inequalities.


          


          Political and practical uses


          


          Racism


          


          Race and intelligence


          Researchers have reported differences in the average IQ test scores of various ethnic groups. The interpretation, causes, accuracy and reliability of these differences are highly controversial. Some researchers, such as Arthur Jensen, Richard Herrnstein, and Richard Lynn have argued that such differences are at least partially genetic. Others, for example Thomas Sowell, argue that the differences largely owe to social and economic inequalities. Still others have such as Stephen Jay Gould and Richard Lewontin have argued that categories such as "race" and "intelligence" are cultural constructs that render any attempt to explain such differences (whether genetically or sociologically) meaningless.


          The Flynn effect is the rise of average Intelligence Quotient (IQ) test scores, an effect seen in most parts of the world, although at varying rates. Scholars therefore believe that rapid increases in average IQ seen in many places are much too fast to be as a result of changes in brain physiology and more likely as a result of environmental changes. The fact that environment has a significant effect on IQ demolishes the case for the use of IQ data as a source of genetic information.


          


          In biomedicine


          There is an active debate among biomedical researchers about the meaning and importance of race in their research. The primary impetus for considering race in biomedical research is the possibility of improving the prevention and treatment of diseases by predicting hard-to-ascertain factors on the basis of more easily ascertained characteristics. Some have argued that in the absence of cheap and widespread genetic tests, racial identification is the best way to predict for certain diseases, such as Cystic fibrosis, Lactose intolerance, Tay-Sachs Disease and sickle cell anaemia, which are genetically linked and more prevalent in some populations than others. The most well-known examples of genetically-determined disorders that vary in incidence among populations would be sickle cell disease, thalassaemia, and Tay-Sachs disease.


          
            [image: distribution of the sickle cell trait]

            
              distribution of the sickle cell trait
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          There has been criticism of associating disorders with race. For example, in the United States sickle cell is typically associated with black people, but this trait is also found in people of Mediterranean, Middle Eastern or Indian ancestry. The sickle cell trait offers some resistance to malaria. In regions where malaria is present sickle cell has been positively selected and consequently the proportion of people with it is greater. Therefore, it has been argued that sickle cell should not be associated with a particular race, but rather with having ancestors who lived in a malaria-prone region. Africans living in areas where there is no malaria, such as the East African highlands, have prevalence of sickle cell as low as parts of Northern Europe.


          Another example of the use of race in medicine is the recent U.S. FDA approval of BiDil, a medication for congestive heart failure targeted at black people in the United States. Several researchers have questioned the scientific basis for arguing the merits of a medication based on race, however. As Stephan Palmie has recently pointed out, black Americans were disproportionately affected by Hurricane Katrina, but for social and not climatological reasons; similarly, certain diseases may disproportionately affect different races, but not for biological reasons. Several researchers have suggested that BiDil was re-designated as a medicine for a race-specific illness because its manufacturer, Nitromed, needed to propose a new use for an existing medication in order to justify an extension of its patent and thus monopoly on the medication, not for pharmacological reasons.


          Gene flow and intermixture also have an effect on predicting a relationship between race and "race linked disorders". Multiple sclerosis is typically associated with people of European descent and is of low risk to people of African descent. However, due to gene flow between the populations, African Americans have elevated levels of MS relative to Africans. Notable African Americans affected by MS include Richard Pryor and Montel Williams. As populations continue to mix, the role of socially constructed races may diminish in identifying diseases.


          


          In law enforcement
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          In an attempt to provide general descriptions that may facilitate the job of law enforcement officers seeking to apprehend suspects, the United States FBI employs the term "race" to summarize the general appearance (skin colour, hair texture, eye shape, and other such easily noticed characteristics) of individuals whom they are attempting to apprehend. From the perspective of law enforcement officers, it is generally more important to arrive at a description that will readily suggest the general appearance of an individual than to make a scientifically valid categorization by DNA or other such means. Thus in addition to assigning a wanted individual to a racial category, such a description will include: height, weight, eye colour, scars and other distinguishing characteristics, etc. Scotland Yard use a classification based in the ethnic background of British society: W1 (White-British), W2 (White-Irish), W9 (Any other white background); M1 (White and black Caribbean), M2 (White and black African), M3 (White and Asian), M9 (Any other mixed background); A1 (Asian-Indian), A2 (Asian-Pakistani), A3 (Asian-Bangladeshi), A9 (Any other Asian background); B1 (Black Caribbean), B2 (Black African), B3 (Any other black background); O1 (Chinese), O9 (Any other). Some of the characteristics that constitute these groupings are biological and some are learned (cultural, linguistic, etc.) traits that are easy to notice.


          In many countries, such as France, the state is legally banned from maintaining data based on race, which often makes the police issue wanted notices to the public that include labels like "dark skin complexion", etc. One of the factors that encourages this kind of circuitous wordings is that there is controversy over the actual relationship between crimes, their assigned punishments, and the division of people into the so called "races," leading officials to try to deemphasize the alleged race of suspects. In the United States, the practice of racial profiling has been ruled to be both unconstitutional and also to constitute a violation of civil rights. There is active debate regarding the cause of a marked correlation between the recorded crimes, punishments meted out, and the country's "racially divided" people. Many consider de facto racial profiling an example of institutional racism in law enforcement. The history of misuse of racial categories to adversely impact one or more groups and/or to offer protection and advantage to another has a clear impact on debate of the legitimate use of known phenotypical or genotypical characteristics tied to the presumed race of both victims and perpetrators by the government.


          More recent work in racial taxonomy based on DNA cluster analysis (see Lewontin's Fallacy) has led law enforcement to narrow their search for individuals based on a range of phenotypical characteristics found consistent with DNA evidence.


          While controversial, DNA analysis has been successful in helping police identify both victims and perpetrators by giving an indication of what phenotypical characteristics to look for and what community the individual may have lived in. For example, in one case phenotypical characteristics suggested that the friends and family of an unidentified victim would be found among the Asian community, but the DNA evidence directed official attention to missing Native Americans, where her true identity was eventually confirmed. In an attempt to avoid potentially misleading associations suggested by the word "race," this classification is called "biogeographical ancestry" (BGA), but the terms for the BGA categories are similar to those used as for race. The difference is that ancestry-informative DNA markers identify continent-of-ancestry admixture, not ethnic self-identity, and provide a wide range of phenotypical characteristics such that some people in a biogeographical category will not match the stereotypical image of an individual belonging to the corresponding race. To facilitate the work of officials trying to find individuals based on the evidence of their DNA traces, firms providing the genetic analyses also provide photographs showing a full range of phenotypical characteristics of people in each biogeographical group. Of special interest to officials trying to find individuals on the basis of DNA samples that indicate a diverse genetic background is what range of phenotypical characteristics people with that general mixture of genotypical characteristics may display.


          Similarly, forensic anthropologists draw on highly heritable morphological features of human remains (e.g. cranial measurements) in order to aid in the identification of the body, including in terms of race. In a recent article anthropologist Norman Sauer asked, "if races don't exist, why are forensic anthropologists so good at identifying them." Sauer observed that the use of 19th century racial categories is widespread among forensic anthropologists:


          
            	"In many cases there is little doubt that an individual belonged to the Negro, Caucasian, or Mongoloid racial stock."


            	"Thus the forensic anthropologist uses the term race in the very broad sense to differentiate what are commonly known as white, black and yellow racial stocks."


            	"In estimating race forensically, we prefer to determine if the skeleton is Negroid, or Non-Negroid. If findings favour Non-Negroid, then further study is necessary to rule out Mongoloid."

          


          According to Sauer, "The assessment of these categories is based upon copious amounts of research on the relationship between biological characteristics of the living and their skeletons." Nevertheless, he agrees with other anthropologists that race is not a valid biological taxonomic category, and that races are socially constructed. He argued there is nevertheless a strong relationship between the phenotypic features forensic anthropologists base their identifications on, and popular racial categories. Thus, he argued, forensic anthropologists apply a racial label to human remains because their analysis of physical morphology enables them to predict that when the person was alive, that particular racial label would have been applied to them.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Race_(classification_of_human_beings)"
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          Rachel Louise Carson (May 27, 1907  April 14, 1964) was an American marine biologist and nature writer whose writings are credited with advancing the global environmental movement.


          Carson started her career as a biologist in the U.S. Bureau of Fisheries, and became a full-time nature writer in the 1950s. Her widely praised 1951 bestseller The Sea Around Us won her financial security and recognition as a gifted writer. Her next book, The Edge of the Sea, and the republished version of her first book, Under the Sea-Wind, were also bestsellers. Together, her sea trilogy explores the whole of ocean life, from the shores to the surface to the deep sea.


          In the late 1950s, Carson turned her attention to conservation and the environmental problems caused by synthetic pesticides. The result was Silent Spring (1962), which brought environmental concerns to an unprecedented portion of the American public. Silent Spring spurred a reversal in national pesticide policyleading to a nationwide ban on DDT and other pesticidesand the grassroots environmental movement it inspired the creation of the Environmental Protection Agency. Carson was posthumously awarded the Presidential Medal of Freedom.


          


          Life and work
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          Early life and education


          Rachel Carson was born on May 27, 1907, on a small family farm near Springdale, Pennsylvania, just up the Allegheny River from Pittsburgh. As a child, she spent many hours learning about ponds, fields, and forests from her mother, who taught Rachel and her older brother and sister the lessons of nature-study. Carson was an avid reader, and, from a remarkably young age, a talented writer. She also spent a lot of time exploring around her 65-acre farm. She began writing stories (often involving animals) at age eight, and had her first published story at age ten. She especially enjoyed the St. Nicholas Magazine (which carried her first published stories), the works of Beatrix Potter, and the novels of Gene Stratton Porter, and in her teen years, Herman Melville, Joseph Conrad and Robert Louis Stevenson. The natural world, particularly the ocean, was the common thread of her favorite literature. Carson attended Springdale's small school through tenth grade, then completed high school in nearby Parnassus, Pennsylvania, graduating in 1925 at the top of her class of forty-four students.


          At the Pennsylvania College for Women (today known as Chatham University), as in high school, Carson was somewhat of a loner. She originally studied English, but switched her major to biology in January 1928, though she continued contributing to the school's student newspaper and literary supplement. Though admitted to graduate standing at Johns Hopkins University in 1928, she was forced to remain at the Pennsylvania College for Women for her senior year due to financial difficulties; she graduated magna cum laude in 1929. After a summer course at the Marine Biological Laboratory, she continued her studies in zoology and genetics at Johns Hopkins in the fall of 1929.


          After her first year of graduate school, Carson became a part-time student, taking an assistantship in Raymond Pearl's laboratory, where she worked with rats and Drosophila, to earn money for tuition. After false starts with pit vipers and squirrels, she completed a dissertation project on the embryonic development of the pronephros in fish. She earned a master's degree in zoology in June 1932. She had intended to continue for a doctorate, but in 1934 Carson was forced to leave Johns Hopkins to search for a full-time teaching position to help support her family. In 1935, her father died suddenly, leaving Carson to care for her aging mother and making the financial situation even more critical. At the urging of her undergraduate biology mentor Mary Scott Skinker, she settled for a temporary position with the U.S. Bureau of Fisheries writing radio copy for a series of weekly educational broadcasts entitled "Romance Under the Waters". The series of fifty-two seven-minute programs focused on aquatic life and was intended to generate public interest in fish biology and in the work of the bureaua task the several writers before Carson had not managed. Carson also began submitting articles on marine life in the Chesapeake Bay, based on her research for the series, to local newspapers and magazines.


          Carson's supervisor, pleased with the success of the radio series, asked her to write the introduction to a public brochure about the fisheries bureau; he also worked to secure her the first full-time position that became available. Sitting for the civil service exam, she outscored all other applicants and in 1936 became only the second woman to be hired by the Bureau of Fisheries for a full-time, professional position, as a junior aquatic biologist.


          


          Early career and publications


          At the U.S. Bureau of Fisheries, Carson's main responsibilities were to analyze and report field data on fish populations, and to write brochures and other literature for the public. Using her research and consultations with marine biologists as starting points, she also wrote a steady stream of articles for The Baltimore Sun and other newspapers. However, her family responsibilities further increased in January 1937 when her older sister died, leaving Carson as the sole breadwinner for her mother and two nieces.


          In July 1937, the Atlantic Monthly accepted a revised version of an essay, "The World of Waters", that she had originally written for her first fisheries bureau brochure; her supervisor had deemed it too good for that purpose. The essay, published as "Undersea", was a vivid narrative of a journey along the ocean floor. It marked a major turning point in Carson's writing career. Publishing house Simon & Schuster, impressed by "Undersea", contacted Carson and suggested that she expand it into book form. Several years of writing resulted in Under the Sea-Wind (1941), which received excellent reviews but sold poorly. In the meantime, Carson's article-writing success continuedher features appeared in Sun Magazine, Nature, and Collier's.


          Carson attempted to leave the Bureau (by then transformed into the Fish and Wildlife Service) in 1945, but few jobs for naturalists were available as most money for science was focused on technical fields in the wake of the Manhattan Project. In mid-1945, Carson first encountered the subject of DDT, a revolutionary new pesticide (lauded as the "insect bomb" after the atomic bombings of Hiroshima and Nagasaki) that was only beginning to undergo tests for safety and ecological effects. DDT was but one of Carson's many writing interests at the time, and editors found the subject unappealing; she published nothing on DDT until 1962.


          Carson rose within the Fish and Wildlife Service, supervising a small writing staff by 1945 and becoming chief editor of publications in 1949. Though her position provided increasing opportunities for fieldwork and freedom in choosing her writing projects, it also entailed increasingly tedious administrative responsibilities. By 1948, Carson was working on material for a second book and had made the conscious decision to begin a transition to writing full-time. That year, she took on a literary agent, Marie Rodell; they formed a close professional relationship that would last the rest of Carson's career.


          Oxford University Press expressed interest in Carson's book proposal for a life history of the ocean, spurring her to complete the manuscript of what would become The Sea Around Us by early 1950. Chapters appeared in Science Digest and the Yale Reviewthe latter chapter, "The Birth of an Island", winning the American Association for the Advancement of Science's George Westinghouse Science Writing Prizeand nine chapters were serialized in The New Yorker. The Sea Around Us remained on the New York Times bestseller list for 86 weeks, was abridged by Reader's Digest, won the 1952 National Book Award and the Burroughs Medal, and resulted in Carson being awarded two honorary doctorates. She also licensed a documentary film to be based on The Sea Around Us. The book's success led to the republication of Under the Sea-Wind, which also became a best-seller. With success came financial security, and Carson was able to give up her job in 1952 to concentrate on writing full time.


          Carson was inundated with speaking engagements, fan mail and other correspondence regarding The Sea Around Us, along with work on the documentary script that she had secured the right to review. She was extremely unhappy with the final version of the script by writer, director and producer Irwin Allen; she found it untrue to the atmosphere of the book and scientifically embarrassing, describing it as "a cross between a believe-it-or-not and a breezy travelogue." She discovered, however, that her right to review the script did not extend to any control over its content. Allen proceeded in spite of Carson's objections to produce a very successful documentary. It won the 1953 Oscar for Best Documentary, but Carson was so embittered by the experience that she never again sold film rights to her work.


          


          Relationship with Dorothy Freeman


          Carson moved with her mother to Southport Island, Maine in 1953, and in July of that year met Dorothy Freeman (18981978)the beginning of an extremely close relationship that would last the rest of Carson's life. The nature of the relationship between Carson and Freeman has been the subject of much interest and speculation. It is probably best described as a romantic friendship. Carson met Freeman, a summer resident of the island along with her husband, after Freeman had written to Carson to welcome her. Freeman had read The Sea Around Us, a gift from her son, and was excited to have the prominent author as a neighbour. Carson's biographer Linda Lear writes that "Carson sorely needed a devoted friend and kindred spirit who would listen to her without advising and accept her wholly, the writer as well as the woman." She found this in Freeman. The two women had a number of common interests, nature chief among them, and began exchanging letters regularly while apart. They would continue to share every summer for the remainder of Carson's life, and meet whenever else their schedules permitted.


          Though Lear does not explicitly describe the relationship as romantic, others (such as the encyclopedia glbtq) have noted that Carson and Freeman knew that their letters could be interpreted as lesbian, even though "the expression of their love was limited almost wholly to letters and very occasional farewell kisses or holding of hands." Freeman shared parts of Carson's letters with her husband to help him understand the relationship, but much of their correspondence was carefully guarded. Shortly before Carson's death, she and Freeman destroyed hundreds of letters. The surviving correspondence was published in 1995 as Always, Rachel: The Letters of Rachel Carson and Dorothy Freeman, 19521964: An Intimate Portrait of a Remarkable Friendship, edited by Freeman's granddaughter. According to one reviewer, the pair "fit Carolyn Heilbrun's characterization of a strong female friendship, where what matters is 'not whether friends are homosexual or heterosexual, lovers or not, but whether they share the wonderful energy of work in the public sphere'".


          


          The Edge of the Sea and transition to conservation work


          In early 1953 Carson began library and field research on the ecology and organisms of the Atlantic shore. In 1955, she completed the third volume of her sea trilogy, The Edge of the Sea, which focuses on life in coastal ecosystems (particularly along the Eastern Seaboard). It appeared in The New Yorker in two condensed installments shortly before the October 26 book release. By this time, Carson's reputation for clear and poetical prose was well-established; The Edge of the Sea received highly favorable reviews, if not quite as enthusiastic as for The Sea Around Us.


          Through 1955 and 1956, Carson worked on a number of projectsincluding the script for an Omnibus episode, "Something About the Sky"and wrote articles for popular magazines. Her plan for the next book was to address evolution, but the publication of Julian Huxley's Evolution in Actionand her own difficulty in finding a clear and compelling approach to the topicled her to abandon the project. Instead, her interests were turning to conservation. She considered an environment-themed book project tentatively entitled Remembrance of the Earth and became involved with The Nature Conservancy and other conservation groups. She also made plans to buy and preserve from development an area in Maine she and Freeman called the "Lost Woods".


          Early in 1957, family tragedy struck a third time when one of the nieces she had cared for in the 1940s died at the age of 31, leaving a five-year-old orphan son, Roger Christie. Carson took on that responsibility, adopting the boy, alongside continuing to care for her aging mother; this took a considerable toll on Carson. She moved to Silver Spring, Maryland to care for Roger, and much of 1957 was spent putting their new living situation in order and focusing on specific environmental threats.


          By fall 1957, Carson was closely following federal proposals for widespread pesticide spraying; the USDA planned to eradicate fire ants, and other spraying programs involving chlorinated hydrocarbons and organophosphates were on the rise. For the rest of her life, Carson's main professional focus would be the dangers of pesticide overuse.


          


          Silent Spring


          


          Research and writing


          Starting in the mid-1940s, Carson had become concerned about the use of synthetic pesticides, many of which had been developed through the military funding of science since World War II. It was the USDA's 1957 fire ant eradication program, however, that prompted Carson to devote her research, and her next book, to pesticides and environmental poisons. The fire ant program involved aerial spraying of DDT and other pesticides (mixed with fuel oil), including the spraying of private land. Landowners in Long Island filed a suit to have the spraying stopped, and many in affected regions followed the case closely. Though the suit was lost, the Supreme Court granted petitioners the right to gain injunctions against potential environmental damage in future; this laid the basis for later successful environmental actions.


          The Washington, D.C. chapter of the Audubon Society also actively opposed such spraying programs, and recruited Carson to help make public the government's exact spraying practices and the related research. Carson began the four-year project of what would become Silent Spring by gathering examples of environmental damage attributed to DDT. She also attempted to enlist others to join the cause: essayist E. B. White, and a number of journalists and scientists. By 1958, Carson had arranged a book deal, with plans to co-write with Newsweek science journalist Edwin Diamond. However, when The New Yorker commissioned a long and well-paid article on the topic from Carson, she began considering writing more than simply the introduction and conclusion as planned; soon it was a solo project. (Diamond would later write one of the harshest critiques of Silent Spring.)


          As her research progressed, Carson found a sizable community of scientists who were documenting the physiological and environmental effects of pesticides. She also took advantage of her personal connections with many government scientists, who supplied her with confidential information. From reading the scientific literature and interviewing scientists, Carson found two scientific camps when it came to pesticides: those who dismissed the possible danger of pesticide spraying barring conclusive proof, and those who were open to the possibility of harm and willing to consider alternative methods such as biological pest control.


          By 1959, the USDA's Agricultural Research Service responded to the criticism of Carson and others with a public service film, Fire Ants on Trial; Carson characterized it as "flagrant propaganda" that ignored the dangers that spraying pesticides (especially dieldrin and heptachlor) posed to humans and wildlife. That spring, Carson wrote a letter, published in The Washington Post, that attributed the recent decline in bird populationsin her words, the "silencing of birds"to pesticide overuse. That was also the year of the "Great Cranberry Scandal": the 1957, 1958, and 1959 crops of U.S. cranberries were found to contain high levels of the herbicide aminotriazole (which caused cancer in laboratory rats) and the sale of all cranberry products was halted. Carson attended the ensuing FDA hearings on revising pesticide regulations; she came away discouraged by the aggressive tactics of the chemical industry representatives, which included expert testimony that was firmly contradicted by the bulk of the scientific literature she had been studying. She also wondered about the possible "financial inducements behind certain pesticide programs".


          Research at the Library of Medicine of the National Institutes of Health brought Carson into contact with medical researchers investigating the gamut of cancer-causing chemicals. Of particular significance was the work of National Cancer Institute researcher and founding director of the environmental cancer section Wilhelm Hueper, who classified many pesticides as carcinogens. Carson and her research assistant Jeanne Davis, with the help of NIH librarian Dorothy Algire, found evidence to support the pesticide-cancer connection; to Carson the evidence for the toxicity of a wide array of synthetic pesticides was clear-cut, though such conclusions were very controversial beyond the small community of scientists studying pesticide carcinogenesis.


          By 1960, Carson had more than enough research material, and the writing was progressing rapidly. In addition to the thorough literature search, she had investigated hundreds of individual incidents of pesticide exposure and the human sickness and ecological damage that resulted. However, in January, a duodenal ulcer followed by several infections kept her bedridden for weeks, greatly delaying the completion of Silent Spring. As she was nearing full recovery in March (just as she was completing drafts of the two cancer chapters of her book), she discovered cysts in her left breast, one of which necessitated a mastectomy. Though her doctor described the procedure as precautionary and recommended no further treatment, by December Carson discovered that the tumor was in fact malignant and the cancer had metastasized. Her research was also delayed by revision work for a new edition of The Sea Around Us, and by a collaborative photo essay with Erich Hartmann. Most of the research and writing was done by the fall of 1960, except for the discussion of recent research on biological controls and investigations of a handful of new pesticides. However, further health troubles slowed the final revisions in 1961 and early 1962.


          It was difficult finding a title for the book; "Silent Spring" was initially suggested as a title for the chapter on birds. By August 1961, Carson finally agreed to the suggestion of her literary agent Marie Rodell: Silent Spring would be a metaphorical title for the entire booksuggesting a bleak future for the whole natural worldrather than a literal chapter title about the absence of birdsong. With Carson's approval, editor Paul Brooks at Houghton Mifflin arranged for illustrations by Louis and Lois Darling, who also designed the cover. The final writing was the first chapter, "A Fable for Tomorrow", which was intended to provide a gentler introduction to what might otherwise be a forbiddingly serious topic. By mid-1962, Brooks and Carson had largely finished the editing, and were laying the groundwork for promoting the book by sending the manuscript out to select individuals for final suggestions.


          


          Argument


          As biographer Mark Hamilton Lytle writes, Carson "quite self-consciously decided to write a book calling into question the paradigm of scientific progress that defined postwar American culture." The overriding theme of Silent Spring is the powerfuland often negativeeffect humans have on the natural world.


          Carson's main argument is that pesticides have detrimental effects on the environment; they are more properly termed " biocides", she argues, because their effects are rarely limited to the target pests. DDT is a prime example, but other synthetic pesticides come under scrutiny as wellmany of which are subject to bioaccumulation. Carson also accuses the chemical industry of intentionally spreading disinformation and public officials of accepting industry claims uncritically. Most of the book is devoted to pesticides' effects on natural ecosystems, but four chapters also detail cases of human pesticide poisoning, cancer, and other illnesses attributed to pesticides. About DDT and cancer, the subject of so much subsequent debate, Carson says only a little:


          
            
              	

              	In laboratory tests on animal subjects, DDT has produced suspicious liver tumors. Scientists of the Food and Drug Administration who reported the discovery of these tumors were uncertain how to classify them, but felt there was some "justification for considering them low grade hepatic cell carcinomas." Dr. Hueper [author of Occupational Tumors and Allied Diseases] now gives DDT the definite rating of a "chemical carcinogen."

              	
            

          


          Carson predicts increased consequences in the future, especially as targeted pests develop resistance to pesticides while weakened ecosystems fall prey to unanticipated invasive species. The book closes with a call for a biotic approach to pest control as an alternative to chemical pesticides.


          


          Promotion and reception


          Carson and the others involved with publication of Silent Spring expected fierce criticism. They were particularly concerned about the possibility of being sued for libel. Carson was also undergoing radiation therapy to combat her spreading cancer, and expected to have little energy to devote to defending her work and responding to critics. In preparation for the anticipated attacks, Carson and her agent attempted to amass as many prominent supporters as possible before the book's release.


          Most of the book's scientific chapters were reviewed by scientists with relevant expertise, among whom Carson found strong support. Carson attended the White House Conference on Conservation in May, 1962; Houghton Mifflin distributed proof copies of Silent Spring to many of the delegates, and promoted the upcoming New Yorker serialization. Among many others, Carson also sent a proof copy to Supreme Court Justice William O. Douglas, a long-time environmental advocate who had argued against the court's rejection of the Long Island pesticide spraying case (and who had provided Carson with some of the material included in her chapter on herbicides).


          Though Silent Spring had generated a fairly high level of interest based on pre-publication promotion, this became much more intense with the serialization in The New Yorker, which began in the June 16, 1962 issue. This brought the book to the attention of the chemical industry and its lobbyists, as well as a wide swath of the American populace. Around that time Carson also learned that Silent Spring had been selected as the Book-of-the-Month for October; as she put it, this would "carry it to farms and hamlets all over that country that don't know what a bookstore looks likemuch less The New Yorker." Other publicity included a positive editorial in The New York Times and excerpts of the serialized version in Audubon Magazine, with another round of publicity in July and August as chemical companies responded. The story of the birth defect-causing drug thalidomide broke just before the book's publication as well, inviting comparisons between Carson and Frances Oldham Kelsey, the Food and Drug Administration reviewer who had blocked the drug's sale in the United States.


          


          In the weeks leading up to the September 27 publication there was strong opposition to Silent Spring. DuPont (a main manufacturer of DDT and 2,4-D) and Velsicol Chemical Company (exclusive manufacturer of chlordane and heptachlor) were among the first to respond. DuPont compiled an extensive report on the book's press coverage and estimated impact on public opinion. Velsicol threatened legal action against Houghton Mifflin as well as The New Yorker and Audubon Magazine unless the planned Silent Spring features were canceled. Chemical industry representatives and lobbyists also lodged a range of non-specific complaints, some anonymously. Chemical companies and associated organizations produced a number of their own brochures and articles promoting and defending pesticide use. However, Carson's and the publishers' lawyers were confident in the vetting process Silent Spring had undergone. The magazine and book publications proceeded as planned, as did the large Book-of-the-Month printing (which included a pamphlet endorsing the book by William O. Douglas).


          American Cyanamid biochemist Robert White-Stevens and former Cyanamid chemist Thomas Jukes were among the most aggressive critics, especially of Carson's analysis of DDT. According to White-Stevens, "If man were to follow the teachings of Miss Carson, we would return to the Dark Ages, and the insects and diseases and vermin would once again inherit the earth." Others went further, attacking Carson's scientific credentials (because her training was in marine biology rather than biochemistry) and her personal character. White-Stevens labeled her "a fanatic defender of the cult of the balance of nature", while former Secretary of Agriculture Ezra Taft Bensonin a letter to Dwight D. Eisenhowerreportedly concluded that because she was unmarried despite being physically attractive, she was "probably a Communist".


          Many critics repeatedly asserted that she was calling for the elimination of all pesticides. Yet Carson had made it clear she was not advocating the banning or complete withdrawal of helpful pesticides, but was instead encouraging responsible and carefully managed use with an awareness of the chemicals' impact on the entire ecosystem. In fact, she concludes her section on DDT in Silent Spring not by urging a total ban, but with advice for spraying as little as possible to limit the development of resistance.


          The academic communityincluding prominent defenders such as H. J. Muller, Loren Eisley, Clarence Cottam, and Frank Eglerby and large backed the book's scientific claims; public opinion soon turned Carson's way as well. The chemical industry campaign backfired, as the controversy greatly increased public awareness of potential pesticide dangers, as well as Silent Spring book sales. Pesticide use became a major public issue, especially after the CBS Reports TV special "The Silent Spring of Rachel Carson" that aired April 3, 1963. The program included segments of Carson reading from Silent Spring and interviews with a number of other experts, mostly critics (including White-Stevens); according to biographer Linda Lear, "in juxtaposition to the wild-eyed, loud-voiced Dr. Robert White-Stevens in white lab coat, Carson appeared anything but the hysterical alarmist that her critics contended." Reactions from the estimated audience of ten to fifteen million were overwhelmingly positive, and the program spurred a congressional review of pesticide dangers and the public release of a pesticide report by the President's Science Advisory Committee. Within a year or so of publication, the attacks on the book and on Carson had largely lost momentum.


          In one of her last public appearances, Carson had testified before President Kennedy's Science Advisory Committee. The committee issued its report on May 15, 1963, largely backing Carson's scientific claims. Following the report's release, she also testified before a Senate subcommittee to make policy recommendations. Though Carson received hundreds of other speaking invitations, she was unable to accept the great majority of them. Her health was steadily declining as her cancer outpaced the radiation therapy, with only brief periods of remission. She spoke as much as she was physically able, however, including a notable appearance on The Today Show and speeches at several dinners held in her honor. In late 1963, she received a flurry of awards and honours: the Paul Bartsch Award (from the Audubon Naturalist Society), the Audubon Medal (from the American Geographical Society), and induction into the American Academy of Arts and Letters.


          Weakened from breast cancer and her treatment regimen, Carson became ill with a respiratory virus in January 1964. Her condition worsened from there: in February, doctors found that she had severe anaemia from her radiation treatments, and in March they discovered that the cancer had reached her liver. She died of a heart attack on April 14, 1964, at the age of 56.


          


          Legacy


          


          Collected papers and posthumous publications


          Carson bequeathed her manuscripts and papers to Yale University, to take advantage of the new state-of-the-art preservations facilities of the Beinecke Rare Book and Manuscript Library. Her longtime agent and literary executor Marie Rodell spent nearly two years organizing and cataloging Carson's papers and correspondence, distributing all the letters to their senders so that only what each correspondent approved of would be submitted to the archive.


          In 1965, Rodell arranged for the publication of an essay Carson had intended to expand into a book: A Sense of Wonder. The essay, which was combined with photographs by Charles Pratt and others, exhorts parents to help their children experience the "lasting pleasures of contact with the natural world", which "are available to anyone who will place himself under the influence of earth, sea and sky and their amazing life."


          In addition to the letters in Always Rachel, in 1998 a volume of Carson's previously unpublished work was published as Lost Woods: The Discovered Writing of Rachel Carson, edited by Linda Lear. All of Carson's books remain in print.


          


          Grassroots environmentalism and the EPA


          Carson's work had a powerful impact on the environmental movement. Silent Spring, in particular, was a rallying point for the fledging social movement in the 1960s. According to environmental engineer and Carson scholar H. Patricia Hynes, "Silent Spring altered the balance of power in the world. No one since would be able to sell pollution as the necessary underside of progress so easily or uncritically." Carson's work, and the activism it inspired, are at least partly responsible for the deep ecology movement, and the overall strength of the grassroots environmental movement since the 1960s. It was also influential on the rise of ecofeminism and on many feminist scientists.


          Carson's most direct legacy in the environmental movement was the campaign to ban the use of DDT in the United States (and related efforts to ban or limit its use throughout the world). Though environmental concerns about DDT had been considered by government agencies as early as Carson's testimony before the President's Science Advisory Committee, the 1967 formation of the Environmental Defense Fund was the first major milestone in the campaign against DDT. The organization brought lawsuits against the government to "establish a citizen's right to a clean environment", and the arguments employed against DDT largely mirrored Carson's. By 1972, the Environmental Defense Fund and other activist groups had succeeded in securing a phase-out of DDT use in the United States (except in emergency cases).


          The creation, in 1970, of the Environmental Protection Agency addressed another concern that Carson had brought to light. Until then, the same agency (the USDA) was responsible both for regulating pesticides and promoting the concerns of the agriculture industry; Carson saw this as a conflict of interest, since the agency was not responsible for effects on wildlife or other environmental concerns beyond farm policy. Fifteen years after its creation, one journalist described the EPA as "the extended shadow of Silent Spring". Much of the agency's early work, such as enforcement of the 1972 Federal Insecticide, Fungicide, and Rodenticide Act, was directly related to Carson's work.


          


          Criticisms of environmentalism and DDT restrictions


          Carson and the environmental movement wereand continue to becriticized by some conservatives, who argue that restrictions placed on pesticides have caused needless deaths and hampered agriculture, and more generally that environmental regulation unnecessarily restricts economic freedom. For example, the conservative magazine Human Events gave Silent Spring an honorable mention for the "Ten Most Harmful Books of the 19th and 20th Centuries". In the 1980s, the Reagan administration sought to undo as much of the environmental legacy of the 1960s and 1970s as possible, and Carson and her work were obvious targets.


          Carson's attack on DDT has come under the most intense fire. Political scientist Charles Rubin was one of the most vociferous critics in the 1980s and 1990s, though he accused her merely of selective use of source and fanaticism (rather than the more severe criticism Carson received upon Silent Spring's release). In the 2000s, critics have claimed that Carson is responsible for millions of malaria deaths, because of the DDT bans her work prompted. Biographer Mark Hamilton Lytle finds these estimates unrealistic, even assuming that Carson can be "blamed" for worldwide DDT policies, and suggests that malaria is much less significant than a number of other widespread preventable public health problems in Africa. Carson never actually called for an outright ban on DDT.


          Some experts have argued that restrictions placed on the agricultural use of DDT have increased its effectiveness as a tool for battling malaria. According to pro-DDT advocate Amir Attaran the result of the 2004 Stockholm Convention banning DDT's use in agriculture "is arguably better than the status quoFor the first time, there is now an insecticide which is restricted to vector control only, meaning that the selection of resistant mosquitoes will be slower than before." But though Carson's legacy has been closely tied to DDT, Roger Bate of the DDT advocacy organization Africa Fighting Malaria warns that "A lot of people have used Carson to push their own agendas. We just have to be a little careful when you're talking about someone who died in 1964."


          


          Posthumous honours


          A variety of groups ranging from government institutions to environmental and conservation organizations to scholarly societies have celebrated Carson's life and work since her death. Perhaps most significantly, on June 9, 1980 Carson was awarded the Presidential Medal of Freedom, the highest civilian honour in the United States, in recognition of her influence on President Kennedy and her foundational role in the environmental movement. A U.S. postage stamp was issued in her honour the following year; several other countries have since issued Carson postage as well.
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          Carson's birthplace and childhood home in Springdale, Pennsylvanianow known as the Rachel Carson Homesteadbecame a National Register of Historic Places site, and the nonprofit Rachel Carson Homestead Association was created in 1975 to manage it. Her home in Colesville, Maryland where she wrote Silent Spring was named a National Historic Landmark in 1991 . Near Pittsburgh, a 35.7miles (57km) hiking trail, maintained by the Rachel Carson Trails Conservancy, was dedicated to Carson in 1975. A Pittsburgh bridge was also renamed in Carson's honour as the Rachel Carson Bridge. The Pennsylvania Department of Environmental Protection State Office Building in Harrisburg is named in her honour. An elementary school in Gaithersburg, Montgomery County, MD, built in 1990, was named in her honour, as was a middle school in Herndon, VA.


          A number of conservation areas have been named for Carson as well. Between 1964 and 1990, 650acres (3km2) near Brookeville in Montgomery County, Maryland were acquired and set aside as the Rachel Carson Conservation Park, administered by the Maryland-National Capital Park and Planning Commission. In 1969, the Coastal Maine National Wildlife Refuge became the Rachel Carson National Wildlife Refuge; expansions will bring the size of the refuge to about 9,125acres (37km2). In 1985, North Carolina renamed one of its estuarine reserves in honour of Carson, in Beaufort.


          Carson is also a frequent namesake for prizes awarded by philanthropic, educational and scholarly institutions. The Rachel Carson Prize, founded in Stavanger, Norway in 1991, is awarded to women who have made a contribution in the field of environmental protection. The American Society for Environmental History has awarded the Rachel Carson Prize for Best Dissertation since 1993. Since 1998, the Society for Social Studies of Science has awarded an annual Rachel Carson Book Prize for "a book length work of social or political relevance in the area of science and technology studies."


          


          Centennial events


          
            [image: The celebration of the 100th anniversary Carson's birth in Springdale, Pennsylvania]

            
              The celebration of the 100th anniversary Carson's birth in Springdale, Pennsylvania
            

          


          2007 was the centennial of Carson's birth. On Earth Day (April 22, 2007), Courage for the Earth: Writers, Scientists, and Activists Celebrate the Life and Writing of Rachel Carson was released as "a centennial appreciation of Rachel Carson's brave life and transformative writing", thirteen essays by prominent environmental writers and scientists. Democratic Senator Benjamin L. Cardin, Maryland, had intended to submit a resolution celebrating Carson for her "legacy of scientific rigor coupled with poetic sensibility" on the 100th anniversary of her birth. The resolution was blocked by Republican Senator Tom Coburn, Oklahoma, who said that "The junk science and stigma surrounding DDTthe cheapest and most effective insecticide on the planethave finally been jettisoned." The Rachel Carson Homestead Association held a May 27 birthday party and sustainable feast at her birthplace and home in Springdale, Pennsylvania, and planned several other events throughout the year.


          


          List of works
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            	Fish and Shellfish of the Middle Atlantic Coast, 1945, United States Government Printing Office (online pdf)
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          Radar is a system that uses electromagnetic waves to identify the range, altitude, direction, or speed of both moving and fixed objects such as aircraft, ships, motor vehicles, weather formations, and terrain. The term RADAR was coined in 1941 as an acronym for Radio Detection and Ranging. The term has since entered the English language as a standard word, radar, losing the capitalization. Radar was originally called RDF (Radio Direction Finder) in the United Kingdom.


          A radar system has a transmitter that emits either radio waves or (more usually these days) microwaves that are reflected by the target and detected by a receiver, typically in the same location as the transmitter. Although the signal returned is usually very weak, the signal can be amplified. This enables radar to detect objects at ranges where other emissions, such as sound or visible light, would be too weak to detect. Radar is used in many contexts, including meteorological detection of precipitation, measuring ocean surface waves, air traffic control, police detection of speeding traffic, and by the military.


          


          History


          Several inventors, scientists, and engineers contributed to the development of radar. The first to use radio waves to detect "the presence of distant metallic objects" was Christian Hlsmeyer, who in 1904 demonstrated the feasibility of detecting the presence of a ship in dense fog, but not its distance. He received Reichspatent Nr. 165546 for his pre-radar device in April 1904, and later patent 169154 for a related amendment for ranging. He also received a patent in England for his telemobiloscope on September 22, 1904.


          Nikola Tesla, in August 1917, first established principles regarding frequency and power level for the first primitive radar units. He stated, "[...] by their [standing electromagnetic waves] use we may produce at will, from a sending station, an electrical effect in any particular region of the globe; [with which] we may determine the relative position or course of a moving object, such as a vessel at sea, the distance traversed by the same, or its speed."


          Before the Second World War, developments by the Americans (Dr. Robert M. Page tested the first monopulse radar in 1934), the Germans, the French (French Patent n 788795 in 1934) and mainly the British who were the first to fully exploit it as a defence against aircraft attack (British Patent GB593017 by Robert Watson-Watt in 1935) led to the first real radars. Hungarian Zoltn Bay produced a working model by 1936 at the Tungsram laboratory in the same vein.


          In 1934, mile Girardeau, working with the first French radar systems, stated he was building radar systems "conceived according to the principles stated by Tesla".


          The war precipitated research to find better resolution, more portability and more features for the new defence technology. Post-war years have seen the use of radar in fields as diverse as air traffic control, weather monitoring, astrometry and road speed control.


          


          Principles


          


          Reflection
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          Electromagnetic waves reflect (scatter) from any large change in the dielectric or diamagnetic constants. This means that a solid object in air or a vacuum, or other significant change in atomic density between the object and what's surrounding it, will usually scatter radar (radio) waves. This is particularly true for electrically conductive materials, such as metal and carbon fibre, making radar particularly well suited to the detection of aircraft and ships. Radar absorbing material, containing resistive and sometimes magnetic substances, is used on military vehicles to reduce radar reflection. This is the radio equivalent of painting something a dark colour.


          Radar waves scatter in a variety of ways depending on the size (wavelength) of the radio wave and the shape of the target. If the wavelength is much shorter than the target's size, the wave will bounce off in a way similar to the way light is reflected by a mirror. If the wavelength is much longer than the size of the target, the target is polarized (positive and negative charges are separated), like a dipole antenna. This is described by Rayleigh scattering, an effect that creates the Earth's blue sky and red sunsets. When the two length scales are comparable, there may be resonances. Early radars used very long wavelengths that were larger than the targets and received a vague signal, whereas some modern systems use shorter wavelengths (a few centimeters or shorter) that can image objects as small as a loaf of bread.


          Short radio waves reflect from curves and corners, in a way similar to glint from a rounded piece of glass. The most reflective targets for short wavelengths have 90 angles between the reflective surfaces. A structure consisting of three flat surfaces meeting at a single corner, like the corner on a box, will always reflect waves entering its opening directly back at the source. These so-called corner reflectors are commonly used as radar reflectors to make otherwise difficult-to-detect objects easier to detect, and are often found on boats in order to improve their detection in a rescue situation and to reduce collisions. For similar reasons, objects attempting to avoid detection will angle their surfaces in a way to eliminate inside corners and avoid surfaces and edges perpendicular to likely detection directions, which leads to "odd" looking stealth aircraft. These precautions do not completely eliminate reflection because of diffraction, especially at longer wavelengths. Half wavelength long wires or strips of conducting material, such as chaff, are very reflective but do not direct the scattered energy back toward the source. The extent to which an object reflects or scatters radio waves is called its radar cross section.


          


          Radar equation


          The amount of power Pr returning to the receiving antenna is given by the radar equation:
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          where


          
            	Pt = transmitter power


            	Gt = gain of the transmitting antenna


            	Ar = effective aperture (area) of the receiving antenna


            	 = radar cross section, or scattering coefficient, of the target


            	F = pattern propagation factor


            	Rt = distance from the transmitter to the target


            	Rr = distance from the target to the receiver.

          


          In the common case where the transmitter and the receiver are at the same location, Rt = Rr and the term Rt Rr can be replaced by R4, where R is the range. This yields:


          
            	[image: P_r = {{P_t G_t A_r \sigma F^4}\over{{(4\pi)}^2 R^4}}]

          


          This shows that the received power declines as the fourth power of the range, which means that the reflected power from distant targets is very, very small.


          The equation above with F = 1 is a simplification for vacuum without interference. The propagation factor accounts for the effects of multipath and shadowing and depends on the details of the environment. In a real-world situation, pathloss effects should also be considered.


          Other mathematical developments in radar signal processing include time-frequency analysis ( Weyl Heisenberg or wavelet), as well as the chirplet transform which makes use of the fact that radar returns from moving targets typically "chirp" (change their frequency as a function of time, as does the sound of a bird or bat).


          


          Polarization


          In the transmitted radar signal, the electric field is perpendicular to the direction of propagation, and this direction of the electric field is the polarization of the wave. Radars use horizontal, vertical, linear and circular polarization to detect different types of reflections. For example, circular polarization is used to minimize the interference caused by rain. Linear polarization returns usually indicate metal surfaces. Random polarization returns usually indicate a fractal surface, such as rocks or soil, and are used by navigation radars.


          


          Interference


          Radar systems must overcome several different sources of unwanted signals in order to focus only on the actual targets of interest. These unwanted signals may originate from internal and external sources, both passive and active. The ability of the radar system to overcome these unwanted signals defines its signal-to-noise ratio (SNR). SNR is defined as the ratio of a signal power to the noise power within the desired signal.


          In less technical terms, signal-to-noise ratio (SNR), compares the level of a desired signal (such as targets) to the level of background noise. The higher a system's SNR, the better it is in isolating actual targets from the surrounding noise signals.


          


          Noise


          Signal noise is an internal source of random variations in the signal, which is inherently generated to some degree by all electronic components. Noise typically appears as random variations superimposed on the desired echo signal received in the radar receiver. The lower the power of the desired signal, the more difficult it is to discern it from the noise (similar to trying to hear a whisper while standing near a busy road). Therefore, the most important noise sources appear in the receiver and much effort is made to minimize these factors. Noise figure is a measure of the noise produced by a receiver compared to an ideal receiver, and this needs to be minimized.


          Noise is also generated by external sources, most importantly the natural thermal radiation of the background scene surrounding the target of interest. In modern radar systems, due to the high performance of their receivers, the internal noise is typically about equal to or lower than the external scene noise. An exception is if the radar is aimed upwards at clear sky, where the scene is so cold that it generates very little thermal noise.


          There will be also Flicker noise due to electrons transit, but depending on 1/f, will be much lower than thermal noise when the frequency is high. Hence, in pulse radar, the system will be always heterodyne. See intermediate frequency.


          


          Clutter


          Clutter refers to actual radio frequency (RF) echoes returned from targets which are by definition uninteresting to the radar operators in general. Such targets mostly include natural objects such as ground, sea, precipitation (such as rain, snow or hail), sand storms, animals (especially birds), atmospheric turbulence, and other atmospheric effects, such as ionosphere reflections and meteor trails. Clutter may also be returned from man-made objects such as buildings and, intentionally, by radar countermeasures such as chaff.


          Some clutter may also be caused by a long radar waveguide between the radar transceiver and the antenna. In a typical plan position indicator (PPI) radar with a rotating antenna, this will usually be seen as a "sun" or "sunburst" in the centre of the display as the receiver responds to echoes from dust particles and misguided RF in the waveguide. Adjusting the timing between when the transmitter sends a pulse and when the receiver stage is enabled will generally reduce the sunburst without affecting the accuracy of the range, since most sunburst is caused by a diffused transmit pulse reflected before it leaves the antenna.


          While some clutter sources may be undesirable for some radar applications (such as storm clouds for air-defence radars), they may be desirable for others (meteorological radars in this example). Clutter is considered a passive interference source, since it only appears in response to radar signals sent by the radar.


          There are several methods of detecting and neutralizing clutter. Many of these methods rely on the fact that clutter tends to appear static between radar scans. Therefore, when comparing subsequent scans echoes, desirable targets will appear to move and all stationary echoes can be eliminated. Sea clutter can be reduced by using horizontal polarization, while rain is reduced with circular polarization (note that meteorological radars wish for the opposite effect, therefore using linear polarization the better to detect precipitation). Other methods attempt to increase the signal-to-clutter ratio.


          CFAR (Constant False-Alarm Rate, a form of Automatic Gain Control, or AGC) is a method relying on the fact that clutter returns far outnumber echoes from targets of interest. The receiver's gain is automatically adjusted to maintain a constant level of overall visible clutter. While this does not help detect targets masked by stronger surrounding clutter, it does help to distinguish strong target sources. In the past, radar AGC was electronically controlled and affected the gain of the entire radar receiver. As radars evolved, AGC became computer-software controlled, and affected the gain with greater granularity, in specific detection cells.
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          Clutter may also originate from multipath echoes from valid targets due to ground reflection, atmospheric ducting or ionospheric reflection/ refraction. This specific clutter type is especially bothersome, since it appears to move and behave like other normal (point) targets of interest, thereby creating a ghost. In a typical scenario, an aircraft echo is multipath-reflected from the ground below, appearing to the receiver as an identical target below the correct one. The radar may try to unify the targets, reporting the target at an incorrect height, or - worse - eliminating it on the basis of jitter or a physical impossibility. These problems can be overcome by incorporating a ground map of the radar's surroundings and eliminating all echoes which appear to originate below ground or above a certain height. In newer ATC radar equipment algorithms are used to identify the false targets by comparing the current pulse returns, to those adjacent, as well as calculating return improbabilities due to calculated height, distance, and radar timing.


          


          Jamming


          Radar jamming refers to radio frequency signals originating from sources outside the radar, transmitting in the radar's frequency and thereby masking targets of interest. Jamming may be intentional, as with an electronic warfare (EW) tactic, or unintentional, as with friendly forces operating equipment that transmits using the same frequency range. Jamming is considered an active interference source, since it is initiated by elements outside the radar and in general unrelated to the radar signals.


          Jamming is problematic to radar since the jamming signal only needs to travel one-way (from the jammer to the radar receiver) whereas the radar echoes travel two-ways (radar-target-radar) and are therefore significantly reduced in power by the time they return to the radar receiver. Jammers therefore can be much less powerful than their jammed radars and still effectively mask targets along the line of sight from the jammer to the radar (Mainlobe Jamming). Jammers have an added effect of affecting radars along other line-of-sights, due to the radar receiver's sidelobes (Sidelobe Jamming).


          Mainlobe jamming can generally only be reduced by narrowing the mainlobe solid angle, and can never fully be eliminated when directly facing a jammer which uses the same frequency and polarization as the radar. Sidelobe jamming can be overcome by reducing receiving sidelobes in the radar antenna design and by using an omnidirectional antenna to detect and disregard non-mainlobe signals. Other anti-jamming techniques are frequency hopping and polarization. See Electronic counter-counter-measures for details.


          Interference has recently become a problem for C-band (5.66 GHz) meteorological radars with the proliferation of 5.4GHz band WiFi equipment.


          


          Radar signal processing


          


          Distance measurement


          


          Transit time
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          One way to measure the distance to an object is to transmit a short pulse of radio signal (electromagnetic radiation), and measure the time it takes for the reflection to return. The distance is one-half the product of round trip time (because the signal has to travel to the target and then back to the receiver) and the speed of the signal. Since radio waves travel at the speed of light (186,000 miles per second or 300,000,000 meters per second), accurate distance measurement requires high-performance electronics.


          In most cases, the receiver does not detect the return while the signal is being transmitted. Through the use of a device called a duplexer, the radar switches between transmitting and receiving at a predetermined rate. The minimum range is calculated by measuring the length of the pulse multiplied by the speed of light, divided by two. In order to detect closer targets one must use a shorter pulse length.


          A similar effect imposes a maximum range as well. If the return from the target comes in when the next pulse is being sent out, once again the receiver cannot tell the difference. In order to maximize range, one wants to use longer times between pulses, or commonly referred to as a pulse repetition time (PRT).


          These two effects tend to be at odds with each other, and it is not easy to combine both good short range and good long range in a single radar. This is because the short pulses needed for a good minimum range broadcast have less total energy, making the returns much smaller and the target harder to detect. This could be offset by using more pulses, but this would shorten the maximum range again. So each radar uses a particular type of signal. Long-range radars tend to use long pulses with long delays between them, and short range radars use smaller pulses with less time between them. This pattern of pulses and pauses is known as the pulse repetition frequency (or PRF), and is one of the main ways to characterize a radar. As electronics have improved many radars now can change their PRF thereby changing their range. The newest radars actually fire 2 pulses during one cell, one for short range (~6 miles) and a separate signal for longer ranges (~60 miles).


          The distance resolution and the characteristics of the received signal as compared to noise depends heavily on the shape of the pulse. The pulse is often modulated to achieve better performance thanks to a technique known as pulse compression.


          Distance may also be measured as a function of time. The Radar Mile is the amount of time it takes for a radar pulse to travel one Nautical Mile, reflect off a target, and return to the radar antenna. Since a Nautical Mile is defined as exactly 1,852 meters, then dividing this distance by the speed of light (exactly 299,792,458 meters per second), and then multiplying the result by 2 (round trip = twice the distance), yields a result of approximately 12.36 microseconds in duration.


          


          Frequency modulation


          Another form of distance measuring radar is based on frequency modulation. Frequency comparison between two signals is considerably more accurate, even with older electronics, than timing the signal. By changing the frequency of the returned signal and comparing that with the original, the difference can be easily measured.


          This technique can be used in continuous wave radar, and is often found in aircraft radar altimeters. In these systems a "carrier" radar signal is frequency modulated in a predictable way, typically varying up and down with a sine wave or sawtooth pattern at audio frequencies. The signal is then sent out from one antenna and received on another, typically located on the bottom of the aircraft, and the signal can be continuously compared using a simple beat frequency modulator that produces an audio frequency tone from the returned signal and a portion of the transmitted signal.


          Since the signal frequency is changing, by the time the signal returns to the aircraft the broadcast has shifted to some other frequency. The amount of that shift is greater over longer times, so greater frequency differences mean a longer distance, the exact amount being the "ramp speed" selected by the electronics. The amount of shift is therefore directly related to the distance traveled, and can be displayed on an instrument. This signal processing is similar to that used in speed detecting Doppler radar. Example systems using this approach are AZUSA, MISTRAM, and UDOP.


          A further advantage is that the radar can operate effectively at relatively low frequencies, comparable to that used by UHF television. This was important in the early development of this type when high frequency signal generation was difficult or expensive.


          


          Speed measurement


          Speed is the change in distance to an object with respect to time. Thus the existing system for measuring distance, combined with a memory capacity to see where the target last was, is enough to measure speed. At one time the memory consisted of a user making grease-pencil marks on the radar screen, and then calculating the speed using a slide rule. Modern radar systems perform the equivalent operation faster and more accurately using computers.


          However, if the transmitter's output is coherent (phase synchronized), there is another effect that can be used to make almost instant speed measurements (no memory is required), known as the Doppler effect. Most modern radar systems use this principle in the pulse-doppler radar system. Return signals from targets are shifted away from this base frequency via the Doppler effect enabling the calculation of the speed of the object relative to the radar. The Doppler effect is only able to determine the relative speed of the target along the line of sight from the radar to the target. Any component of target velocity perpendicular to the line of sight cannot be determined by using the Doppler effect alone, but it can be determined by tracking the target's azimuth over time. Additional information of the nature of the Doppler returns may be found in the radar signal characteristics article.


          It is also possible to make a radar without any pulsing, known as a continuous-wave radar (CW radar), by sending out a very pure signal of a known frequency. CW radar is ideal for determining the radial component of a target's velocity, but it cannot determine the target's range. CW radar is typically used by traffic enforcement to measure vehicle speed quickly and accurately where range is not important.


          


          Reduction of interference effects


          Signal processing is employed in radar systems to reduce the radar interference effects. Signal processing techniques include moving target indication (MTI), pulse doppler, moving target detection (MTD) processors, correlation with secondary surveillance radar (SSR) targets, space-time adaptive processing (STAP), and track-before-detect (TBD). Constant false alarm rate (CFAR) and digital terrain model (DTM) processing are also used in clutter environments.


          


          Plot And Track Extraction


          Radar video returns on aircraft can be subjected to a plot extraction process whereby spurious and interfering signals are discarded. A sequence of target returns can be monitored through a device known as a plot extractor. The non relevant real time returns can be removed from the displayed information and a single plot displayed. A sequence of plots can then be monitored and a 'track' formed, thus easing the identification of a genuine aircraft target through unwanted and non relevant radar returns.


          


          Radar engineering
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          A radar has different components:


          
            	A transmitter that generates the radio signal with an oscillator such as a klystron or a magnetron and controls its duration by a modulator.


            	A waveguide that links the transmitter and the antenna.


            	A duplexer that serves as a switch between the antenna and the transmitter or the receiver for the signal when the antenna is used in both situations.


            	A receiver. Knowing the shape of the desired received signal (a pulse), an optimal receiver can be designed using a matched filter.


            	An electronic section that controls all those devices and the antenna to perform the radar scan ordered by a software.


            	A link to end users.

          


          


          Antenna design


          Radio signals broadcast from a single antenna will spread out in all directions, and likewise a single antenna will receive signals equally from all directions. This leaves the radar with the problem of deciding where the target object is located.


          Early systems tended to use omni-directional broadcast antennas, with directional receiver antennas which were pointed in various directions. For instance the first system to be deployed, Chain Home, used two straight antennas at right angles for reception, each on a different display. The maximum return would be detected with an antenna at right angles to the target, and a minimum with the antenna pointed directly at it (end on). The operator could determine the direction to a target by rotating the antenna so one display showed a maximum while the other shows a minimum.


          One serious limitation with this type of solution is that the broadcast is sent out in all directions, so the amount of energy in the direction being examined is a small part of that transmitted. To get a reasonable amount of power on the "target", the transmitting aerial should also be directional.


          


          Parabolic reflector


          More modern systems use a steerable parabolic "dish" to create a tight broadcast beam, typically using the same dish as the receiver. Such systems often combine two radar frequencies in the same antenna in order to allow automatic steering, or radar lock.


          Parabolic reflectors can be either symmetric parabolas or spoiled parabolas:


          
            	Symmetric parabolic antennas produce a narrow "pencil" beam in both the X and Y dimensions and consequently have a higher gain. The NEXRAD Pulse-Doppler weather radar uses a symmetric antenna to perform detailed volumetric scans of the atmostphere.


            	Spoiled parabolic antennas produce a narrow beam in one dimension and a relatively wide beam in the other. This feature is useful if target detection over a wide range of angles is more important than target location in three dimensions. Most 2D surveillance radars use a spoiled parabolic antenna with a narrow azimuthal beamwidth and wide vertical beamwidth. This beam configuration allows the radar operator to detect an aircraft at a specific azimuth but at an indeterminate height. Conversely, so-called "nodder" height finding radars use a dish with a narrow vertical beamwidth and wide azimuthal beamwidth to detect an aircraft at a specific height but with low azimuthal precision.

          


          


          Types of scan


          
            	Primary Scan: A scanning technique where the main antenna aerial is moved to produce a scanning beam, examples include circular scan, sector scan etc


            	Secondary Scan: A scanning technique where the antenna feed is moved to produce a scanning beam, example include conical scan, unidirectional sector scan, lobe switching etc.


            	Palmer Scan: A scanning technique that produces a scanning beam by moving the main antenna and its feed. A Palmer Scan is a combination of a Primary Scan and a Secondary Scan.
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          Slotted waveguide


          Applied similarly to the parabolic reflector the slotted waveguide is moved mechanically to scan and is particularly suitable for non-tracking surface scan systems, where the vertical pattern may remain constant. Owing to lower cost and less wind exposure, shipboard, airport surface, and harbour surveillance radars now use this in preference to the parabolic antenna.


          


          Phased array


          Another method of steering is used in a phased array radar. This uses an array of similar aerials suitably spaced, the phase of the signal to each individual aerial being controlled so that the signal is reinforced in the desired direction and cancels in other directions. If the individual aerials are in one plane and the signal is fed to each aerial in phase with all others then the signal will reinforce in a direction perpendicular to that plane. By altering the relative phase of the signal fed to each aerial the direction of the beam can be moved because the direction of constructive interference will move. Because phased array radars require no physical movement the beam can scan at thousands of degrees per second, fast enough to irradiate and track many individual targets, and still run a wide-ranging search periodically. By simply turning some of the antennas on or off, the beam can be spread for searching, narrowed for tracking, or even split into two or more virtual radars. However, the beam cannot be effectively steered at small angles to the plane of the array, so for full coverage multiple arrays are required, typically disposed on the faces of a triangular pyramid (see picture).


          Phased array radars have been in use since the earliest years of radar use in World War II, but limitations of the electronics led to fairly poor accuracy. Phased array radars were originally used for missile defense. They are the heart of the ship-borne Aegis combat system, and the Patriot Missile System, and are increasingly used in other areas because the lack of moving parts makes them more reliable, and sometimes permits a much larger effective antenna, useful in fighter aircraft applications that offer only confined space for mechanical scanning.


          As the price of electronics has fallen, phased array radars have become more and more common. Almost all modern military radar systems are based on phased arrays, where the small additional cost is far offset by the improved reliability of a system with no moving parts. Traditional moving-antenna designs are still widely used in roles where cost is a significant factor such as air traffic surveillance, weather radars and similar systems.


          Phased array radars are also valued for use in aircraft, since they can track multiple targets. The first aircraft to use a phased array radar is the B-1B Lancer. The first aircraft fighter to use phased array radar was the Mikoyan MiG-31. The MiG-31M's SBI-16 Zaslon phased array radar is considered to be the world's most powerful fighter radar . Phased-array interferometry or, aperture synthesis techniques, using an array of separate dishes that are phased into a single effective aperture, are not typically used for radar applications, although they are widely used in radio astronomy. Because of the Thinned array curse, such arrays of multiple apertures, when used in transmitters, result in narrow beams at the expense of reducing the total power transmitted to the target. In principle, such techniques used could increase the spatial resolution, but the lower power means that this is generally not effective. Aperture synthesis by post-processing of motion data from a single moving source, on the other hand, is widely used in space and airborne radar systems (see Synthetic aperture radar).


          


          Frequency bands


          The traditional band names originated as code-names during World War II and are still in military and aviation use throughout the world in the 21st century. They have been adopted in the United States by the IEEE, and internationally by the ITU. Most countries have additional regulations to control which parts of each band are available for civilian or military use.


          Other users of the radio spectrum, such as the broadcasting and electronic countermeasures ( ECM) industries, have replaced the traditional military designations with their own systems.


          
            
              Radar frequency bands
            

            
              	Band Name

              	Frequency Range

              	Wavelength Range

              	Notes
            


            
              	HF

              	330 MHz

              	10100 m

              	coastal radar systems, over-the-horizon radar (OTH) radars; 'high frequency'
            


            
              	P

              	< 300MHz

              	1 m+

              	'P' for 'previous', applied retrospectively to early radar systems
            


            
              	VHF

              	50330MHz

              	0.96 m

              	very long range, ground penetrating; 'very high frequency'
            


            
              	UHF

              	3001000MHz

              	0.31 m

              	very long range (e.g. ballistic missile early warning), ground penetrating, foliage penetrating; 'ultra high frequency'
            


            
              	L

              	12 GHz

              	1530 cm

              	long range air traffic control and surveillance; 'L' for 'long'
            


            
              	S

              	24GHz

              	7.515 cm

              	terminal air traffic control, long-range weather, marine radar; 'S' for 'short'
            


            
              	C

              	48GHz

              	3.757.5 cm

              	Satellite transponders; a compromise (hence 'C') between X and S bands; weather
            


            
              	X

              	812GHz

              	2.53.75 cm

              	missile guidance, marine radar, weather, medium-resolution mapping and ground surveillance; in the USA the narrow range 10.525GHz 25MHz is used for airport radar. Named X band because the frequency was a secret during WW2.
            


            
              	Ku

              	1218GHz

              	1.672.5 cm

              	high-resolution mapping, satellite altimetry; frequency just under K band (hence 'u')
            


            
              	K

              	1827GHz

              	1.111.67 cm

              	from German kurz, meaning 'short'; limited use due to absorption by water vapour, so Ku and Ka were used instead for surveillance. K-band is used for detecting clouds by meteorologists, and by police for detecting speeding motorists. K-band radar guns operate at 24.150  0.100GHz.
            


            
              	Ka

              	2740GHz

              	0.751.11 cm

              	mapping, short range, airport surveillance; frequency just above K band (hence 'a') Photo radar, used to trigger cameras which take pictures of license plates of cars running red lights, operates at 34.300  0.100GHz.
            


            
              	mm

              	40300GHz

              	7.5 mm  1 mm

              	millimetre band, subdivided as below. The frequency ranges depend on waveguide size. Multiple letters are assigned to these bands by different groups. These are from Baytron, a now defunct company that made test equipment.
            


            
              	Q

              	4060GHz

              	7.5 mm  5 mm

              	Used for Military communication.
            


            
              	V

              	5075GHz

              	6.04 mm

              	Very strongly absorbed by the atmosphere.
            


            
              	E

              	6090GHz

              	6.03.33 mm
            


            
              	W

              	75110GHz

              	2.7  4.0 mm

              	used as a visual sensor for experimental autonomous vehicles, high-resolution meteorological observation, and imaging.
            

          


          


          Radar modulators


          Modulators, also called pulse forming networks or line (PFNs) act to provide the short pulses of power to the magnetron. This technology is known as Pulsed power. In this way, the transmitted pulse of RF radiation is kept to a defined, and usually, very short duration. Modulators consist of a high voltage pulse generator formed from an HV supply, and a high voltage switch such as a thyratron.


          A klystron tube may also be used as a modulator because it is an amplifier, so it can be modulated by its low power input signal.


          


          Radar coolant


          Coolanol and PAO (poly-alpha olefin) are the two main coolants used to cool airborne radar equipment today.


          The U.S. Navy has instituted a program named Pollution Prevention (P2) to reduce or eliminate the volume and toxicity of waste, air emissions, and effluent discharges. Because of this Coolanol is used less often today.


          PAO is a synthetic lubricant composition is a blend of a polyol ester admixed with effective amounts of an antioxidant, yellow metal pacifier and rust inhibitors. The polyol ester blend includes a major proportion of poly (neopentyl polyol) ester blend formed by reacting poly( pentaerythritol) partial esters with at least one C7 to C12 carboxylic acid mixed with an ester formed by reacting a polyol having at least two hydroxyl groups and at least one C8-C10 carboxylic acid. Preferably, the acids are linear and avoid those which can cause odours during use. Effective additives include secondary arylamine antioxidants, triazole derivative yellow metal pacifier and an amino acid derivative and substituted primary and secondary amine and/or diamine rust inhibitor.


          A synthetic coolant/lubricant composition, comprising an ester mixture of 50 to 80 weight percent of poly (neopentyl polyol) ester formed by reacting a poly (neopentyl polyol) partial ester and at least one linear monocarboxylic acid having from 6 to 12 carbon atoms, and 20 to 50 weight percent of a polyol ester formed by reacting a polyol having 5 to 8 carbon atoms and at least two hydroxyl groups with at least one linear monocarboxylic acid having from 7 to 12 carbon atoms, the weight percents based on the total weight of the composition.


          


          Radar functions and roles


          
            [image: Surface search radar display commonly found on ships]

            
              Surface search radar display commonly found on ships
            

          


          


          Detection and search radars


          
            	Early Warning (EW) Radar Systems

              
                	Early Warning Radar


                	Ground Control Intercept (GCI) Radar


                	Airborne Early Warning (AEW)


                	Over-the-Horizon (OTH) Radar

              

            


            	Target Acquisition (TA) Radar Systems

              
                	Surface-to-Air Missile (SAM) Systems


                	Anti-Aircraft Artillery (AAA) Systems

              

            


            	Surface Search (SS) Radar Systems

              
                	Surface Search Radar


                	Coastal Surveillance Radar


                	Harbour Surveillance Radar


                	Antisubmarine Warfare (ASW) Radar

              

            


            	Height Finder (HF) Radar Systems


            	Gap Filler Radar Systems

          


          


          Threat radars


          
            	Target Tracking (TT) Systems

              
                	AAA Systems


                	SAM Systems


                	Precision Approach Radar (PAR) Systems

              

            


            	Multi-Function Systems

              
                	Fire Control (FC) Systems

                  
                    	Acquisition Mode


                    	Semiautomatic Tracking Mode


                    	Manual Tracking Mode

                  

                


                	Airborne Intercept (AI) Radars

                  
                    	Search Mode


                    	TA Mode


                    	TT Mode


                    	Target Illumination (TI) Mode


                    	Missile Guidance (MG) Mode

                  

                

              

            

          


          


          Missile guidance systems


          
            	Air-to-Air Missile (AAM)


            	Air-to-Surface Missile (ASM)


            	SAM Systems


            	Surface-to-Surface Missiles (SSM) Systems

          


          


          Battlefield and reconnaissance radar


          
            [image: Military map marking symbol Radar as of NATO standard APP-6a]

            
              Military map marking symbol Radar as of NATO standard APP-6a
            

          


          
            	Battlefield Surveillance Systems

              
                	Battlefield Surveillance Radars

              

            


            	Countermortar/Counterbattery Systems

              
                	Shell Tracking Radars

              

            


            	Air Mapping Systems

              
                	Side Looking Airborne Radar (SLAR)


                	Synthetic Aperture Radar (SAR)


                	Perimeter Surveillance Radar (PSR)

              

            

          


          


          Air Traffic Control and navigation


          
            [image: Air traffic control radar at London Heathrow Airport]

            
              Air traffic control radar at London Heathrow Airport
            

          


          
            	Air Traffic Control Systems

              
                	Air Traffic Control (ATC) Radars


                	Secondary Surveillance Radar (SSR) (Airport Surveillance Radar)


                	Ground Control Approach (GCA) Radars


                	Precision Approach Radar (PAR) Systems

              

            


            	Distance Measuring Equipment (DME)


            	Radio Beacons


            	Radar Altimeter (RA) Systems


            	Terrain-Following Radar (TFR) Systems

          


          


          Space and range instrumentation radar systems


          
            	Space (SP) Tracking Systems


            	Range Instrumentation (RI) Systems


            	Video Relay/Downlink Systems


            	Space-Based Radar

          


          


          Weather-sensing Radar systems


          
            	Weather radar


            	Wind profilers

          


          



          


          Radars for biological research


          
            	Bird radar


            	Insect radar

              
                	Surveillance radar (mostly X and S band, i.e. primary ATC Radars)


                	Tracking radar (mostly X band, i.e. Fire Control Systems)

              

            

          


          


          Through The Wall Radar Systems


          Radar systems which operate using Ultra Wideband technology can sense a human behind walls. This is possible since the reflective characteristics of humans are generally greater than those of the typical materials used in construction. However, since humans reflect far less radar energy than metal does, these systems require sophisticated technology to isolate human targets and moreover to process any sort of detailed image.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Radar"
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            [image: Some common angles, measured in radians. All the polygons are regular polygons.]

            
              Some common angles, measured in radians. All the polygons are regular polygons.
            

          


          The radian is a unit of plane angle, equal to 180/ degrees, or about 57.2958 degrees. It is the standard unit of angular measurement in all areas of mathematics beyond the elementary level.


          The radian is represented by the symbol "rad" or, more rarely, by the superscript c (for "circular measure"). For example, an angle of 1.2 radians would be written as "1.2 rad" or "1.2c" (the second symbol can be mistaken for a degree: "1.2"). However, the radian is mathematically considered a "pure number" that needs no unit symbol, and in mathematical writing the symbol "rad" is almost always omitted. In the absence of any symbol radians are assumed, and when degrees are meant the symbol  is used.


          The radian was formerly an SI supplementary unit, but this category was abolished in 1995 and the radian is now considered an SI derived unit. The SI unit of solid angle measurement is the steradian.


          


          Definition


          
            [image: An angle of 1 radian subtends an arc equal in length to the radius of the circle.]

            
              An angle of 1 radian subtends an arc equal in length to the radius of the circle.
            

          


          One radian is the angle subtended at the centre of a circle by an arc of circumference that is equal in length to the radius of the circle.


          More generally, the magnitude in radians of any angle subtended by two radii is equal to the ratio of the length of the enclosed arc to the radius of the circle; that is,  = s /r, where  is the subtended angle in radians, s is arc length, and r is radius. Conversely, the length of the enclosed arc is equal to the radius multiplied by the magnitude of the angle in radians; that is, s = r.


          It follows that the magnitude in radians of one complete revolution (360 degrees) is the length of the entire circumference divided by the radius, or 2r/r, or 2. Thus 2 radians is equal to 360 degrees, meaning that one radian is equal to 180/ degrees.


          


          History


          The concept of radian measure, as opposed to the degree of an angle, should probably be credited to Roger Cotes in 1714. He had the radian in everything but name, and he recognized its naturalness as a unit of angular measure.


          The term radian first appeared in print on June 5, 1873, in examination questions set by James Thomson (brother of Lord Kelvin) at Queen's College, Belfast. He used the term as early as 1871, while in 1869, Thomas Muir, then of the University of St Andrews, vacillated between rad, radial and radian. In 1874, Muir adopted radian after a consultation with James Thomson.


          


          Conversions


          


          Conversion between radians and degrees


          As stated above, one radian is equal to 180/ degrees. Thus, to convert from radians to degrees, multiply by 180/. For example,


          
            	[image: 1 \mbox{ rad} = 1 \cdot \frac {180^\circ} {\pi} \approx 57.2958^\circ ]


            	[image: 2.5 \mbox{ rad} = 2.5 \cdot \frac {180^\circ} {\pi} \approx 143.2394^\circ ]


            	[image: \frac {\pi} {3} \mbox{ rad} = \frac {\pi} {3} \cdot \frac {180^\circ} {\pi} = 60^\circ ]

          


          Conversely, to convert from degrees to radians, multiply by /180. For example,


          
            	[image: 1^\circ = 1 \cdot \frac {\pi} {180^\circ} \approx 0.0175 \mbox{ rad}]


            	[image: 23^\circ = 23 \cdot \frac {\pi} {180^\circ} \approx 0.4014 \mbox{ rad}]

          


          You can also convert radians to revolutions by dividing number of radians by 2.


          The table shows the conversion of some common angles.


          
            
              	Degrees

              	0

              	30

              	45

              	60

              	90

              	180

              	270

              	360
            


            
              	Radians

              	0

              	[image: \frac{\pi}{6}]

              	[image: \frac{\pi}{4}]

              	[image: \frac{\pi}{3}]

              	[image: \frac{\pi}{2}]

              	[image: \pi\,]

              	[image: \frac{3\pi}{2}]

              	[image: 2\pi\,]
            

          


          


          Conversion between radians and grads


          2 radians are equal to one complete revolution, which is 400g. So, to convert from radians to grads multiply by 200/, and to convert from grads to radians multiply by /200. For example,


          
            	[image: 1.2 \mbox{ rad} = 1.2 \cdot \frac {200^{\rm g}} {\pi} \approx 76.3944^{\rm g}]


            	[image: 50^{\rm g} = 50 \cdot \frac {\pi} {200^{\rm g}} \approx 0.7854 \mbox{ rad}]

          


          


          Reasons why radians are preferred in mathematics


          In calculus and most other branches of mathematics beyond practical geometry, angles are universally measured in radians. This is because radians have a mathematical "naturalness" that leads to a more elegant formulation of a number of important results.


          Most notably, results in analysis involving trigonometric functions are simple and elegant when the functions' arguments are expressed in radians. For example, the use of radians leads to the simple limit formula


          
            	[image: \lim_{h\rightarrow 0}\frac{\sin h}{h}=1],

          


          which is the basis of many other identities in mathematics, including


          
            	[image: \frac{d}{dx} \sin x = \cos x]


            	[image: \frac{d^2}{dx^2} \sin x = -\sin x]

          


          Because of these and other properties, the trigonometric functions appear in solutions to mathematical problems that are not obviously related to the functions' geometrical meanings (for example, the solutions to the differential equation d2y/dx2=y, the evaluation of the integral dx/(1+x2), and so on). In all such cases it is found that the arguments to the functions are most naturally written in the form that corresponds, in geometrical contexts, to the radian measurement of angles.


          The trigonometric functions also have simple and elegant series expansions when radians are used; for example, the following Taylor series for sinx:


          
            	[image: \sin x = x - \frac{x^3}{3!} + \frac{x^5}{5!} - \frac{x^7}{7!} + \cdots .]

          


          If x were expressed in degrees then the series would contain messy factors involving powers of /180: if x is the number of degrees, the number of radians is y = x /180, so


          
            	[image: \sin x\ (deg) = \sin y\ (rad) = \frac{\pi}{180} x - \left (\frac{\pi}{180} \right )^3\ \frac{x^3}{3!} + \left (\frac{\pi}{180} \right )^5\ \frac{x^5}{5!} - \left (\frac{\pi}{180} \right )^7\ \frac{x^7}{7!} + \cdots .]

          


          Mathematically important relationships between the sine and cosine functions and the exponential function (see, for example, Euler's formula) are, again, elegant when the functions' arguments are in radians and messy otherwise.


          


          Dimensional analysis


          Although the radian is a unit of measure, it is a dimensionless quantity. This can be seen from the definition given earlier: the angle subtended at the centre of a circle, measured in radians, is the ratio of the length of the enclosed arc to the length of the circle's radius. Since the units of measurement cancel, this ratio is dimensionless.


          Another way to see the dimensionlessness of the radian is in the series representations of the trigonometric functions, such as the Taylor series for sinx mentioned earlier:


          
            	[image: \sin x = x - \frac{x^3}{3!} + \frac{x^5}{5!} - \frac{x^7}{7!} + \cdots .]

          


          If x had units, then the sum would be meaningless: the linear term x cannot be added to (or have subtracted) the cubic term x3 / 3! or the quintic term x5 / 5!, etc. Therefore, x must be dimensionless.


          


          Use in physics


          The radian is widely used in physics when angular measurements are required. For example, angular velocity is typically measured in radians per second (rad/s). One revolution per second is equal to 2 radians per second.


          Similarly, angular acceleration is often measured in radians per second per second (rad/s2).


          The reasons are the same as in mathematics.


          


          Multiples of radian units


          Metric prefixes have limited use with radians, and none in mathematics.


          The milliradian (0.001 rad, or 1 mrad) is used in gunnery and targeting, because it corresponds to an error of 1 m at a range of 1000 m (at such small angles, the curvature is negligible). The divergence of laser beams is also usually measured in milliradians.


          Smaller units like microradians (rads) and nanoradians (nrads) are used in astronomy, and can also be used to measure the beam quality of lasers with ultra-low divergence. Similarly, the prefixes smaller than milli- are potentially useful in measuring extremely small angles.


          However, the larger prefixes have no apparent utility, mainly because to exceed 2 radians is to begin the same circle (or revolutionary cycle) again.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Radian"
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            [image: Amateur Radio Station with multiple Receivers and Tranceivers]

            
              Amateur Radio Station with multiple Receivers and Tranceivers
            

          


          Radio is the wireless transmission of signals, by modulation of electromagnetic waves with frequencies below those of visible light.


          Electromagnetic radiation travels by means of oscillating electromagnetic fields that pass through the air and the vacuum of space. It does not require a medium of transport. Information is carried by systematically changing ( modulating) some property of the radiated waves, such as their amplitude or their frequency. When radio waves pass an electrical conductor, the oscillating fields induce an alternating current in the conductor. This can be detected and transformed into sound or other signals that carry information.


          The word 'radio' is used to describe this phenomenon, and television and radio transmissions are classed as radio frequency emissions.


          


          Etymology


          Originally, radio or radioteleography was called 'wireless telegraphy', which was shortened to 'wireless'. The prefix radio- in the sense of wireless transmission was first recorded in the word radioconductor, coined by the French physicist Edouard Branly in 1897 and based on the verb to radiate (in Latin "radius" means "spoke of a wheel, beam of light, ray"). 'Radio' as a noun is said to have been coined by advertising expert Waldo Warren (White 1944). The word appears in a 1907 article by Lee de Forest, was adopted by the United States Navy in 1912 and became common by the time of the first commercial broadcasts in the United States in the 1920s. (The noun 'broadcasting' itself came from an agricultural term, meaning 'scattering seeds'.) The American term was then adopted by other languages in Europe and Asia, although British Commonwealth countries retained the term 'wireless' until the mid-20th century. In Japanese, the term 'wireless' is the basis for the term 'radio wave' although the term for the device that listens to radio waves is literally 'device for receiving sounds'.


          In recent years the term 'wireless' has gained renewed popularity through the rapid growth of short range networking, e.g. WLAN ('Wireless Local Area Network'),WiFi, Bluetooth as well as mobile telephony, e.g. GSM and UMTS. Today, the term 'radio' often refers to the actual transceiver device or chip, whereas 'wireless' refers to the system and/or method used for radio communication. Hence one talks about radio transceivers and Radio Frequency Identification ( RFID), but about wireless devices and wireless sensor networks.


          


          Invention


          The identity of the original inventor of radio, at the time called wireless telegraphy, is contentious. Development from a laboratory demonstration to commercial utility spanned several decades and required the efforts of many practitioners. The controversy over who invented the radio, with the benefit of hindsight, can be broken down as follows:


          
            	In 1878, David E. Hughes transmitted Morse code by radio at and below the Super low frequency range (via a clockwork transmitter).

          


          
            	In 1888, Heinrich Hertz produced and measured the Ultra High Frequency range (via a sparkgap transmitter).

          


          
            	In 1891, Nikola Tesla began wireless research. He developed means to reliably produce radio frequencies, publicly demonstrated the principles of radio, and transmitted long-distance signals. He obtained a U.S. patent for the invention of the radio, as defined as "wireless transmission of data."

          


          
            	Between 1893 and 1894, Roberto Landell de Moura, a Brazilian priest and scientist, conducted experiments. He did not publicise his achievement until 1900 but later obtained Brazilian and American patents.

          


          
            	In 1894 in Kolkata (Calcutta), Sir Jagdish Chandra Bose (J. C. Bose) invented the Mercury Coherer (together with the telephone receiver), later used by Guglielmo Marconi to receive the radio signal in his first transatlantic radio communication over a distance of 2000 miles from Poldhu, UK to Newfoundland, St. Johns in December 1901. Guglielmo Marconi was celebrated worldwide for this achievement, but the fact that the receiver was invented by Bose was not well known.

          


          
            	Alexander Stepanovich Popov, in 1894, built his first radio receiver, which contained a coherer but actually coherer was first demonstrated by J.C. Bose. Further refined as a lightning detector, he presented it to the Russian Physical and Chemical Society on May 7, 1895.

          


          
            	Guglielmo Marconi was an early radio experimenter. But although frequently regarded as the true inventor of the radio, the coherer used by him was actually developed by J.C. Bose, who was ignored at the time.


            	Reginald Fessenden and Lee de Forest invented amplitude-modulated ( AM) radio, so that more than one station can send signals (as opposed to spark-gap radio, where one transmitter covers the entire bandwidth of the spectrum).

          


          
            	Edwin H. Armstrong invented frequency-modulated ( FM) radio, so that an audio signal can avoid "static," that is, interference from electrical equipment and atmospherics.

          


          


          Brief history


          In 1893, in St. Louis, Missouri, Tesla made devices for his experiments with electricity. Addressing the Franklin Institute in Philadelphia and the National Electric Light Association, he described and demonstrated in detail the principles of his wireless work. The descriptions contained all the elements that were later incorporated into radio systems before the development of the vacuum tube. He initially experimented with magnetic receivers, unlike the coherers (detecting devices consisting of tubes filled with iron filings which had been invented by Temistocle Calzecchi-Onesti at Fermo in Italy in 1884) used by Guglielmo Marconi and other early experimenters. .


          In 1896, Marconi was awarded the British patent 12039, Improvements in transmitting electrical impulses and signals and in apparatus there-for, for radio. In 1897 he established the world's first radio station on the Isle of Wight, England. Marconi opened the world's first "wireless" factory in Hall Street, Chelmsford, England in 1898, employing around 50 people.


          The next great invention was the vacuum tube detector, invented by the Westinghouse engineers. On Christmas Eve, 1906, Reginald Fessenden used a synchronous rotary-spark transmitter for the first radio program broadcast, from Brant Rock, Massachusetts. Ships at sea heard a broadcast that included Fessenden playing O Holy Night on the violin and reading a passage from the Bible. The first radio news program was broadcast August 31, 1920 by station 8MK in Detroit, Michigan. The first college radio station, 2ADD, renamed WRUC in 1940, began broadcasting October 14, 1920 from Union College, Schenectady, New York. The first regular entertainment broadcasts commenced in 1922 from the Marconi Research Centre at Writtle, near Chelmsford, England.


          One of the first developments in the early 20th century (1900-1959) was that aircraft used commercial AM radio stations for navigation. This continued until the early 1960s when VOR systems finally became widespread (though AM stations are still marked on U.S. aviation charts). In the early 1930s, single sideband and frequency modulation were invented by amateur radio operators. By the end of the decade, they were established commercial modes. Radio was used to transmit pictures visible as television as early as the 1920s. Commercial television transmissions started in North America and Europe in the 1940s. In 1954, Regency introduced a pocket transistor radio, the TR-1, powered by a "standard 22.5 V Battery".


          In 1960, Sony introduced its first transistorized radio, small enough to fit in a vest pocket, and able to be powered by a small battery. It was durable, because there were no tubes to burn out. Over the next 20 years, transistors replaced tubes almost completely except for very high-power uses. By 1963 colour television was being regularly transmitted commercially, and the first (radio) communication satellite, TELSTAR, was launched. In the late 1960s, the U.S. long-distance telephone network began to convert to a digital network, employing digital radios for many of its links. In the 1970s, LORAN became the premier radio navigation system. Soon, the U.S. Navy experimented with satellite navigation, culminating in the invention and launch of the GPS constellation in 1987. In the early 1990s, amateur radio experimenters began to use personal computers with audio cards to process radio signals. In 1994, the U.S. Army and DARPA launched an aggressive, successful project to construct a software radio that could become a different radio on the fly by changing software. Digital transmissions began to be applied to broadcasting in the late 1990s.


          


          Uses of radio


          Early uses were maritime, for sending telegraphic messages using Morse code between ships and land. The earliest users included the Japanese Navy scouting the Russian fleet during the Battle of Tsushima in 1905. One of the most memorable uses of marine telegraphy was during the sinking of the RMS Titanic in 1912, including communications between operators on the sinking ship and nearby vessels, and communications to shore stations listing the survivors.


          Radio was used to pass on orders and communications between armies and navies on both sides in World War I; Germany used radio communications for diplomatic messages once its submarine cables were cut by the British. The United States passed on President Woodrow Wilson's Fourteen Points to Germany via radio during the war. Broadcasting began from San Jose in 1909 , and became feasible in the 1920s, with the widespread introduction of radio receivers, particularly in Europe and the United States. Besides broadcasting, point-to-point broadcasting, including telephone messages and relays of radio programs, became widespread in the 1920s and 1930s. Another use of radio in the pre-war years was the development of detecting and locating aircraft and ships by the use of radar (RAdio Detection And Ranging).


          Today, radio takes many forms, including wireless networks, mobile communications of all types, as well as radio broadcasting. Before the advent of television, commercial radio broadcasts included not only news and music, but dramas, comedies, variety shows, and many other forms of entertainment. Radio was unique among dramatic presentation that it used only sound. For more, see radio programming.


          


          Audio


          
            [image: A Fisher 500 AM/FM hi-fi receiver from 1959.]

            
              A Fisher 500 AM/FM hi-fi receiver from 1959.
            

          


          AM broadcast radio sends music and voice in the Medium Frequency (MF0.300 MHz to 3 MHz) radio spectrum. AM radio uses amplitude modulation, in which the amplitude of the transmitted signal is made proportional to the sound amplitude captured (transduced) by the microphone while the transmitted frequency remains unchanged. Transmissions are affected by static and interference because lightning and other sources of radio that are transmitting at the same frequency add their amplitudes to the original transmitted amplitude. The most wattage an AM radio station is allowed to use is 50,000 watts and the only stations that can blast out signals this high were grandfathered in; these include WJR and CKLW.


          FM broadcast radio sends music and voice with higher fidelity than AM radio. In frequency modulation, amplitude variation at the microphone cause the transmitter frequency to fluctuate. Because the audio signal modulates the frequency and not the amplitude, an FM signal is not subject to static and interference in the same way as AM signals. FM is transmitted in the Very High Frequency (VHF30 MHz to 300 MHz) radio spectrum. VHF radio waves act more like light, traveling in straight lines, hence the reception range is generally limited to about 50-100 miles. During unusual upper atmospheric conditions, FM signals are occasionally reflected back towards the Earth by the ionosphere, resulting in Long distance FM reception. FM receivers are subject to the capture effect, which causes the radio to only receive the strongest signal when multiple signals appear on the same frequency. FM receivers are relatively immune to lightning and spark interference.


          FM Subcarrier services are secondary signals transmitted " piggyback" along with the main program. Special receivers are required to utilize these services. Analog channels may contain alternative programming, such as reading services for the blind, background music or stereo sound signals. In some extremely crowded metropolitan areas, the subchannel program might be an alternate foreign language radio program for various ethnic groups. Subcarriers can also transmit digital data, such as station identification, the current song's name, web addresses, or stock quotes. In some countries, FM radios automatically retune themselves to the same channel in a different district by using sub-bands.


          Aviation voice radios use VHF AM. AM is used so that multiple stations on the same channel can be received. (Use of FM would result in stronger stations blocking out reception of weaker stations due to FM's capture effect). Aircraft fly high enough that their transmitters can be received hundreds of miles (kilometres) away, even though they are using VHF.


          Marine voice radios can use AM in the shortwave High Frequency (HF3 MHz to 30 MHz) radio spectrum for very long ranges or narrowband FM in the VHF spectrum for much shorter ranges. Government, police, fire and commercial voice services use narrowband FM on special frequencies. Fidelity is sacrificed to use a smaller range of radio frequencies, usually five kHz of deviation, rather than the 75 kHz used by FM broadcasts and 25 kHz used by TV sound.


          Civil and military HF (high frequency) voice services use shortwave radio to contact ships at sea, aircraft and isolated settlements. Most use single sideband voice (SSB), which uses less bandwidth than AM. On an AM radio SSB sounds like ducks quacking. Viewed as a graph of frequency versus power, an AM signal shows power where the frequencies of the voice add and subtract with the main radio frequency. SSB cuts the bandwidth in half by suppressing the carrier and (usually) lower sideband. This also makes the transmitter about three times more powerful, because it doesn't need to transmit the unused carrier and sideband.


          TETRA, Terrestrial Trunked Radio is a digital cell phone system for military, police and ambulances. Commercial services such as XM, WorldSpace and Sirius offer encrypted digital Satellite radio.


          


          Telephony


          Mobile phones transmit to a local cell site (transmitter/receiver) that ultimately connects to the public switched telephone network ( PSTN) through an optic fibre or microwave radio and other network elements. When the mobile phone nears the edge of the cell site's radio coverage area, the central computer switches the phone to a new cell. Cell phones originally used FM, but now most use various digital modulation schemes. Satellite phones use satellites rather than cell towers to communicate. They come in two types: INMARSAT and Iridium. Both types provide world-wide coverage. INMARSAT uses geosynchronous satellites, with aimed high-gain antennas on the vehicles. Iridium uses 66 Low Earth Orbit satellites as the cells.


          


          Video


          Television sends the picture as AM and the sound as FM, with the sound carrier a fixed frequency (4.5 MHz in the NTSC system) away from the video carrier. Analog television also uses a vestigial sideband on the video carrier to reduce the bandwidth required.


          Digital television uses quadrature amplitude modulation. A Reed-Solomon error correction code adds redundant correction codes and allows reliable reception during moderate data loss. Although many current and future codecs can be sent in the MPEG-2 transport stream container format, as of 2006 most systems use a standard-definition format almost identical to DVD: MPEG-2 video in Anamorphic widescreen and MPEG layer 2 (MP2) audio. High-definition television is possible simply by using a higher-resolution picture, but H.264/AVC is being considered as a replacement video codec in some regions for its improved compression. With the compression and improved modulation involved, a single "channel" can contain a high-definition program and several standard-definition programs.


          


          Navigation


          All satellite navigation systems use satellites with precision clocks. The satellite transmits its position, and the time of the transmission. The receiver listens to four satellites, and can figure its position as being on a line that is tangent to a spherical shell around each satellite, determined by the time-of-flight of the radio signals from the satellite. A computer in the receiver does the math.


          Radio direction-finding is the oldest form of radio navigation. Before 1960 navigators used movable loop antennas to locate commercial AM stations near cities. In some cases they used marine radiolocation beacons, which share a range of frequencies just above AM radio with amateur radio operators. Loran systems also used time-of-flight radio signals, but from radio stations on the ground. VOR (Very High Frequency Omnidirectional Range), systems (used by aircraft), have an antenna array that transmits two signals simultaneously. A directional signal rotates like a lighthouse at a fixed rate. When the directional signal is facing north, an omnidirectional signal pulses. By measuring the difference in phase of these two signals, an aircraft can determine its bearing or radial from the station, thus establishing a line of position. An aircraft can get readings from two VOR and locate its position at the intersection of the two radials, known as a "fix." When the VOR station is collocated with DME ( Distance Measuring Equipment), the aircraft can determine its bearing and range from the station, thus providing a fix from only one ground station. Such stations are called VOR/DMEs. The military operates a similar system of navaids, called TACANs, which are often built into VOR stations. Such stations are called VORTACs. Because TACANs include distance measuring equipment, VOR/DME and VORTAC stations are identical in navigation potential to civil aircraft.


          


          Radar


          Radar (Radio Detection And Ranging) detects things at a distance by bouncing radio waves off them. The delay caused by the echo measures the distance. The direction of the beam determines the direction of the reflection. The polarization and frequency of the return can sense the type of surface. Navigational radars scan a wide area two to four times per minute. They use very short waves that reflect from earth and stone. They are common on commercial ships and long-distance commercial aircraft


          General purpose radars generally use navigational radar frequencies, but modulate and polarize the pulse so the receiver can determine the type of surface of the reflector. The best general-purpose radars distinguish the rain of heavy storms, as well as land and vehicles. Some can superimpose sonar data and map data from GPS position.


          Search radars scan a wide area with pulses of short radio waves. They usually scan the area two to four times a minute. Sometimes search radars use the doppler effect to separate moving vehicles from clutter. Targeting radars use the same principle as search radar but scan a much smaller area far more often, usually several times a second or more. Weather radars resemble search radars, but use radio waves with circular polarization and a wavelength to reflect from water droplets. Some weather radar use the doppler to measure wind speeds.


          


          Emergency services


          Emergency Position-Indicating Radio Beacons (EPIRBs), Emergency Locating Transmitters (ELTs) or Personal Locator Beacons (PLBs) are small radio transmitters that satellites can use to locate a person or vehicle needing rescue. Their purpose is to help rescue people in the first day, when survival is most likely. There are several types, with widely-varying performance.


          


          Data (digital radio)


          Most new radio systems are digital, see also: Digital TV, Satellite Radio, Digital Audio Broadcasting. The oldest form of digital broadcast was spark gap telegraphy, used by pioneers such as Marconi. By pressing the key, the operator could send messages in Morse code by energizing a rotating commutating spark gap. The rotating commutator produced a tone in the receiver, where a simple spark gap would produce a hiss, indistinguishable from static. Spark gap transmitters are now illegal, because their transmissions span several hundred megahertz. This is very wasteful of both radio frequencies and power.


          The next advance was continuous wave telegraphy, or CW ( Continuous Wave), in which a pure radio frequency, produced by a vacuum tube electronic oscillator was switched on and off by a key. A receiver with a local oscillator would " heterodyne" with the pure radio frequency, creating a whistle-like audio tone. CW uses less than 100 Hz of bandwidth. CW is still used, these days primarily by amateur radio operators (hams). Strictly, on-off keying of a carrier should be known as "Interrupted Continuous Wave" or ICW.


          Radio teletypes usually operate on short-wave (HF) and are much loved by the military because they create written information without a skilled operator. They send a bit as one of two tones. Groups of five or seven bits become a character printed by a teletype. From about 1925 to 1975, radio teletype was how most commercial messages were sent to less developed countries. These are still used by the military and weather services.


          Aircraft use a 1200 Baud radioteletype service over VHF to send their ID, altitude and position, and get gate and connecting-flight data. Microwave dishes on satellites, telephone exchanges and TV stations usually use quadrature amplitude modulation (QAM). QAM sends data by changing both the phase and the amplitude of the radio signal. Engineers like QAM because it packs the most bits into a radio signal. Usually the bits are sent in "frames" that repeat. A special bit pattern is used to locate the beginning of a frame.


          Systems that need reliability, or that share their frequency with other services, may use "corrected orthogonal frequency-division multiplexing" or COFDM. COFDM breaks a digital signal into as many as several hundred slower subchannels. The digital signal is often sent as QAM on the subchannels. Modern COFDM systems use a small computer to make and decode the signal with digital signal processing, which is more flexible and far less expensive than older systems that implemented separate electronic channels. COFDM resists fading and ghosting because the narrow-channel QAM signals can be sent slowly. An adaptive system, or one that sends error-correction codes can also resist interference, because most interference can affect only a few of the QAM channels. COFDM is used for WiFi, some cell phones, Digital Radio Mondiale, Eureka 147, and many other local area network, digital TV and radio standards.


          


          Heating


          Radio-frequency energy generated for heating of objects is generally not intended to radiate outside of the generating equipment, to prevent interference with other radio signals. Microwave ovens use intense radio waves to heat food. (Note: It is a common misconception that the radio waves are tuned to the resonant frequency of water molecules. The microwave frequencies used are actually about a factor of ten below the resonant frequency.) Diathermy equipment is used in surgery for sealing of blood vessels. Induction furnaces are used for melting metal for casting.


          


          Mechanical force


          Tractor beams can use radio waves which exert small electrostatic and magnetic forces. These are enough to perform station-keeping in microgravity environments. Conceptually, spacecraft propulsion: Radiation pressure from intense radio waves has been proposed as a propulsion method for an interstellar probe called Starwisp. Since the waves are long, the probe could be a very light metal mesh, and thus achieve higher accelerations than if it were a solar sail.


          


          Amateur radio service


          Amateur radio is a hobby in which enthusiasts purchase or build their own equipment and use radio for their own enjoyment. They may also provide an emergency and public-service radio service. This has been of great use, saving lives in many instances. Radio amateurs are licensed to use frequencies in a large number of narrow bands throughout the radio spectrum. They use all forms of encoding, including obsolete and experimental ones. Several forms of radio were pioneered by radio amateurs and later became commercially important including FM, single-sideband (SSB), AM, digital packet radio and satellite repeaters. Some amateur frequencies may be disrupted by power-line internet service.


          


          Unlicensed radio services


          Personal radio services such as Citizens' Band Radio, Family Radio Service, Multi-Use Radio Service and others exist in North America to provide simple, (usually) short range communication for individuals and small groups, without the overhead of licensing. Similar services exist in other parts of the world. These radio services involve the use of handheld or mobile radios better known as "walkie-talkies".


          


          Radio control (RC)


          Radio remote control use of radio waves to transmit control data to a remote object as in some early forms of guided missile, some early TV remotes and a range of model boats, cars and airplanes. Large industrial remote-controlled equipment such as cranes and switching locomotives now usually use digital radio techniques to ensure safety and reliability.


          In Madison Square Garden, at the Electrical Exhibition of 1898, Nikola Tesla successfully demonstrated a radio-controlled boat. He was awarded U.S. patent No. 613,809 for a "Method of and Apparatus for Controlling Mechanism of Moving Vessels or Vehicles."


          


          The electromagnetic spectrum


          Radio waves are a form of electromagnetic radiation, created whenever a charged object (in normal radio transmission, an electron) accelerates with a frequency that lies in the radio frequency (RF) portion of the electromagnetic spectrum. In radio, this acceleration is caused by an alternating current in an antenna. Radio frequencies occupy the range from a few tens of hertz to three hundred gigahertz, although commercially important uses of radio use only a small part of this spectrum.
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          Other types of electromagnetic radiation, with frequencies above the RF range, are microwave, infrared, visible light, ultraviolet, X-rays and gamma rays. Since the energy of an individual photon of radio frequency is too low to remove an electron from an atom, radio waves are classified as non-ionizing radiation.
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              Electromagnetic spectrum and diagram of radio transmission of an audio signal. NB The colours used in this diagram of the electromagnetic spectrum are for decoration only. They do not correspond to the wavelengths and frequencies indicated on the scale.
            

          


          
            
              	
                
                  
                    	
                      
Electromagnetic spectrum
                    
                  


                  
                    	
                  


                  
                    	shorter wavelengthslonger wavelengths

                    Gamma rays X-rays Ultraviolet Visible Infrared Terahertz radiation Microwave Radio
                  


                  
                    	
                  


                  
                    	Visible (optical)

                    	
                      
                        Violet Blue Green Yellow Orange Red
                      

                    
                  


                  
                    	
                  


                  
                    	Microwaves

                    	
                      
                        W band V band L band Q band Ka band K band Ku band X band S band C band
                      

                    
                  


                  
                    	
                  


                  
                    	Radio

                    	
                      
                        EHF SHF UHF VHF HF MF LF VLF ULF SLF ELF
                      

                    
                  


                  
                    	
                  


                  
                    	Wavelength types

                    	
                      
                        Microwave Shortwave Mediumwave Longwave
                      

                    
                  

                

              
            

          


          


          Other


          Energy autarkic radio technology consists of a small radio transmitter powered by environmental energy (push of a button, temperature differences, light, vibrations, etc.). A number of schemes have been proposed for Wireless energy transfer. Various plans included transmitting power using microwaves, and the technique has been demonstrated. (See Microwave power transmission). These schemes include, for example, solar power stations in orbit beaming energy down to terrestrial users.
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        Radio 1's Big Weekend


        
          

          
            
              	Big Weekend
            


            
              	Image:Radio 1's Big Weekend Logo.PNG
            


            
              	Official logo for Radio 1's Big Weekend
            


            
              	Location(s)

              	United Kingdom (touring)
            


            
              	Years active

              	2003 - present
            


            
              	Founded by

              	
            


            
              	Date(s)

              	varies
            


            
              	Genre(s)

              	Popular Music
            


            
              	Website

              	http://www.bbc.co.uk/radio1/bigweekend
            

          


          Radio 1's Big Weekend (previously known as One Big Weekend) is a music festival run by BBC Radio 1. It is held once or twice or year, in a different location within the United Kingdom each time. It is the biggest free live music event in the UK and always includes a host of new artists.


          The festival was a spin-off of Radio 1's touring summer roadshow, "One Big Sunday", where every Sunday during July and August, a different town would host the roadshow, usually next to a beach or in a large park. These were also free, but non-ticketed. A show in Falkirk in 1999 attracted in excess of 500,000 people, 450,000 above the expected amount. People eventually had to be turned away.


          Originally the Saturday was dedicated to dance music and the Sunday to bands but in since 2005 the dance day has been replaced by a second day of bands. In 2005 the dance music took place on a second stage on the Saturday only and in 2006 it took place off site at a club on the Saturday night.


          


          Events


          
            
              	Venue

              	Date

              	Website
            


            
              	Manchester, England

              	3 - 4 May 2003

              (3rd May cancelled due to waterlogged venue)

              	link
            


            
              	Cardiff, Wales

              	13 - 14 September 2003

              	link
            


            
              	Derry, Northern Ireland

              	24 - 25 April 2004

              	link
            


            
              	Perry Park, Birmingham, England

              	18 - 19 September 2004

              	link
            


            
              	Penshaw Monument, Herrington Park, Sunderland, England

              	7 - 8 May 2005

              	link
            


            
              	Camperdown Park, Dundee, Scotland

              	13 - 14 May 2006

              	link
            


            
              	Moor Park, Preston, Lancashire, England

              	19 - 20 May 2007

              	link
            


            
              	Botanic Gardens, Belfast, Northern Ireland

              	17 - 18 May 2008

              	
                link

              
            

          


          


          Tickets


          Tickets are free and are obtained through a lottery. People wishing to go register on the BBC website and pairs of tickets are then given out. Despite the tickets being free, some were sold on eBay and fetched prices of around 50-400.


          98% of tickets are given to people in the BBC Nations and Regions of where the show is being held. The other 2% are handed to others living across the United Kingdom.


          In 2007, for the first time in the history of the event, all tickets had barcodes and were scanned on arrival at the park. The barcodes contained information such as name and address of the winner of the tickets. Having the barcodes meant that Radio 1 could cancel lost or stolen tickets and issue new ones to those affected. In an effort to stop people buying tickets from eBay or through other mediums, the public was told they would be asked to prove their home address if their tickets were thought to be suspect. However, the BBC decided to scrap this idea on the day as they thought it would cause angry scenes if people were to be turned away.


          At the close of entry ( May 8), over 450,000 people registered for a chance to get tickets for the 2007 festival.


          On Tuesday May 8th on The Chris Moyles Show, Chris announced that a further 5,000 tickets will be available taking the total for both days being 35,000.


          [bookmark: 2007]


          2007


          On Saturday 19th May and Sunday 20th May, Radio 1's Big Weekend was held in Moor Park in Preston and the line up was as follows:


          


          Line-Up


          
            	Saturday 19th May

              
                	Main Stage

                  
                    	Scissor Sisters


                    	Razorlight


                    	Kasabian


                    	The Fratellis


                    	The Fray


                    	Natasha Bedingfield


                    	The Twang


                    	Jamie T

                  

                


                	In New Music We Trust

                  
                    	Groove Armada


                    	Gossip


                    	LCD Soundsystem


                    	CSS


                    	Biffy Clyro


                    	Cold War Kids


                    	The Pigeon Detectives

                  

                


                	Outdoor Arena

                  
                    	Westwood


                    	Mista Jam


                    	Seamus Haji


                    	Meck


                    	Groove Armada - DJ Set


                    	Judge Jules


                    	Tim Deluxe vs The Audio Bullys


                    	Simian Mobile Disco


                    	Annie Mac

                  

                

              

            

          


          



          
            	Sunday 20th May

              
                	Main Stage

                  
                    	Kaiser Chiefs


                    	Stereophonics


                    	Mika


                    	The View


                    	Rihanna


                    	Mark Ronson


                    	Just Jack


                    	Calvin Harris

                  

                


                	In New Music We Trust Stage

                  
                    	Bloc Party


                    	Maxmo Park


                    	Klaxons


                    	Dizzee Rascal


                    	Get Cape Wear Cape Fly


                    	The Enemy


                    	CSS


                    	M.I.A

                  

                


                	Outdoor Arena

                  
                    	Bobby & Nihal


                    	Rob Da Bank


                    	Zane Lowe & Mark Ronson


                    	Klaxons - DJ Set


                    	Pete Tong & Vernon


                    	David Guetta


                    	Trophy Twins


                    	Fergie


                    	Tylor Leigh


                    	Dave Pearce

                  

                

              

            

          


          [bookmark: 2006]


          2006


          In 2006, the Big Weekend was held in Camperdown Park, Dundee on the 13th and 14th May 2006 and featured artists which included:


          
            	
              13 May 2006

              
                	Main Stage:

                  
                    	Paolo Nutini


                    	Corinne Bailey Rae


                    	Gnarls Barkley


                    	Orson


                    	Razorlight


                    	Muse


                    	The Streets


                    	Snow Patrol


                    	Mylo

                  

                


                	In New Music We Trust Stage

                  
                    	The Fratellis


                    	Mystery Jets


                    	Boy Kill Boy


                    	Dirty Pretty Things


                    	Bloc Party


                    	Primal Scream

                  

                

              

            


            	
              14 May 2006

              
                	Main Stage

                  
                    	The Feeling


                    	The Ordinary Boys


                    	Sugababes


                    	Feeder


                    	Editors


                    	P!nk


                    	Keane


                    	Franz Ferdinand (Unannounced Surprise Guests)

                  

                


                	In New Music We Trust Stage

                  
                    	The View


                    	Hot Chip


                    	We Are Scientists


                    	Yeah Yeah Yeahs


                    	The Kooks


                    	The Zutons

                  

                

              

            

          


          Many of the BBC Radio 1 DJ's including Pete Tong, Tim Westwood and Chris Moyles attended too, and held a number of competitions so that people could win tickets. In addition, Radio 1 also created a virtual festival experience in the virtual reality application Second Life. Avatars on the BBC Radio 1 islands could watch the event on live screens while the audience could see their virtual counterparts on massive stage side screens at the real event in Dundee. The event was hailed as the first ever festival with a professional line-up to take place in a virtual universe. .
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        Radio frequency


        
          

          Radio frequency (RF) is a frequency or rate of oscillation within the range of about 3 Hz to 300 GHz. This range corresponds to frequency of alternating current electrical signals used to produce and detect radio waves. Since most of this range is beyond the vibration rate that most mechanical systems can respond to, RF usually refers to oscillations in electrical circuits or electromagnetic radiation.


          


          Special properties of RF electrical signals


          Electrical currents that oscillate at RF have special properties not shared by direct current signals. One such property is the ease with which it can ionize air to create a conductive path through air. This property is exploited by 'high frequency' units used in electric arc welding. Another special property is an electromagnetic force that drives the RF current to the surface of conductors, known as the skin effect. Another property is the ability to appear to flow through paths that contain insulating material, like the dielectric insulator of a capacitor. The degree of effect of these properties depends on the frequency of the signals.


          


          Frequencies


          
            
              	Name

              	Symbol

              	Frequency

              	Wavelength

              	Applications
            


            
              	Extremely low frequency

              	ELF

              	a 3 to 30 Hz

              	k 10,000 km to 100,000 km

              	directly audible when converted to sound, communication with submarines
            


            
              	Super low frequency

              	SLF

              	b 30 to 300 Hz

              	j 1,000 km to 10,000 km

              	directly audible when converted to sound, AC power grids (50 hertz and 60 hertz)
            


            
              	Ultra low frequency

              	ULF

              	c 300 to 3000 Hz

              	i 100 km to 1,000 km

              	directly audible when converted to sound, communication with mines
            


            
              	Very low frequency

              	VLF

              	d 3 to 30 kHz

              	h 10 km to 100 km

              	directly audible when converted to sound
            


            
              	Low frequency

              	LF

              	e 30 to 300 kHz

              	g 1 km to 10 km

              	international broadcasting, navigational beacons, lowFER
            


            
              	Medium frequency

              	MF

              	f 300 to 3000 kHz

              	f 10 m to 1 km

              	navigational beacons, AM broadcasting, maritime and aviation communication
            


            
              	High frequency

              	HF

              	g 3 to 30 MHz

              	e 10 m to 100 m

              	shortwave, citizens' band radio
            


            
              	Very high frequency

              	VHF

              	h 30 to 300 MHz

              	d 1 m to 10 m

              	FM broadcasting, broadcast television, aviation, GPR
            


            
              	Ultra high frequency

              	UHF

              	i 300 to 3000 MHz

              	c 10 cm to 100 cm

              	broadcast television, mobile telephones, wireless networking, remote keyless entry for automobiles, microwave ovens, GPR
            


            
              	Super high frequency

              	SHF

              	j 3 to 30 GHz

              	b 1 cm to 10 cm

              	wireless networking, satellite links, microwave links, Satellite television, door openers.
            


            
              	Extremely high frequency

              	EHF

              	k 30 to 300 GHz

              	a 1 mm to 10 mm

              	microwave data links, radio astronomy, remote sensing, advanced weapons systems, advanced security scanning
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              	Radiohead
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                  Radiohead (left to right): Thom Yorke, Jonny Greenwood, Colin Greenwood, Ed O'Brien and Phil Selway
                

              
            


            
              	Background information
            


            
              	Origin

              	Abingdon, Oxfordshire, England
            


            
              	Genre(s)

              	Alternative rock

              Art rock

              Electronic music
            


            
              	Years active

              	1991  present
            


            
              	Label(s)

              	XL, TBD (2007-present)

              Parlophone, Capitol (19922005)
            


            
              	Website

              	www.radiohead.com
            


            
              	Members
            


            
              	Colin Greenwood

              Jonny Greenwood

              Ed O'Brien

              Phil Selway

              Thom Yorke
            

          


          Radiohead are an English alternative rock band from Oxfordshire. The band is composed of Thom Yorke (lead vocals, rhythm guitar, piano, electronics), Jonny Greenwood (lead guitar, other instruments), Ed O'Brien (guitar, backing vocals), Colin Greenwood (bass guitar, synthesisers) and Phil Selway (drums, percussion). Since 1993, Radiohead have released seven studio albums. Their first six albums - released via EMI - had sold over 25 million copies as of 2007.


          Radiohead released their first single, " Creep", in 1992. Their debut album, Pablo Honey, followed in 1993. "Creep" was initially unsuccessful, but the song became a worldwide hit when reissued a year later, and the band were almost branded as one hit wonders. Radiohead's popularity in the United Kingdom increased with the release of their second album, The Bends (1995). The band's textured guitar atmospheres and Yorke's falsetto singing were warmly received by critics and fans. Radiohead's third album, OK Computer (1997), propelled the band to greater fame worldwide. Featuring an expansive sound and themes of alienation from the modern world, OK Computer has often been acclaimed as a landmark record of the 1990s.


          The release of Kid A (2000) and Amnesiac (2001) saw Radiohead reach the peak of their popularity, although the albums divided critical opinion. This period marked a change in Radiohead's musical style, with their incorporation of avant-garde electronic music, Krautrock and jazz influences. Hail to the Thief (2003), which mixed guitar-driven rock with electronics and contemporary lyrics, was the band's final album for their record label, EMI. Radiohead's seventh album, In Rainbows (2007), was first released independently as a digital download for which customers selected their own price, later meeting with critical and chart success.


          


          History


          


          Formation and first years (19861991)
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              Abingdon School, where the band formed.
            

          


          The musicians who formed Radiohead met while attending Abingdon School, a boys-only public school in Abingdon, Oxfordshire. Yorke and Colin Greenwood were in the same year, O'Brien and Selway were one year older and Jonny Greenwood two years younger. In 1986, they formed the band "On a Friday", the name referring to the band's usual rehearsal day in the school's music room. The group played their first gig in late 1986 at Oxford's Jericho Tavern; Jonny Greenwood originally joined as a keyboard player but soon became the lead guitarist.


          Although Yorke, O'Brien, Selway, and Colin Greenwood had left Abingdon by 1987 to attend university, the band continued to rehearse often on weekends and holidays. In 1991, when all the members except Jonny had completed their university degrees, On a Friday regrouped, began to record demos such as the Manic Hedgehog demo tape, and performed live gigs around Oxford. Although Oxfordshire and the Thames Valley had an active indie scene in the late 1980s, it centred around shoegazing bands such as Ride and Slowdive; On a Friday were never seen as fitting in this trend, commenting that they had missed it by the time they returned from university.


          As On a Friday's number of live performances increased, record labels and producers became interested. Chris Hufford, the co-owner of Oxford's Courtyard Studios, attended an early On a Friday concert at the Jericho Tavern. Impressed by the band, he and his partner Bryce Edge produced a demo tape and became On a Friday's managers; they remain the band's managers to this day. Following a chance meeting between Colin Greenwood and EMI representative Keith Wozencroft at the record shop where Greenwood worked, the band signed a six-album recording contract with the label in late 1991. At the request of EMI, the band changed their name to Radiohead, inspired by the title of a song on Talking Heads' True Stories album.


          


          Pablo Honey, The Bends and early success (19921995)


          Drill, Radiohead's debut EP, was produced by Hufford and Edge at Courtyard Studios and released in March 1992. Its chart performance was poor, and consequently the band hired Paul Kolderie and Sean Sladewho had previously worked with Pixies and Dinosaur Jrto produce their debut album, which was recorded in an Oxford studio late in 1992. With the release of the " Creep" single in late 1992, Radiohead began to receive attention in the British music press, although not all of it was favourable; NME described them as "a lily livered excuse for a rock band," and the song was not played on BBC Radio 1 because it was deemed "too depressing". Radiohead released their debut album, Pablo Honey, in February 1993. Its musical style was compared to the grunge style popular in the early 1990sto the extent of Radiohead being dubbed " Nirvana-lite"yet Pablo Honey did not do well in the UK charts. Singles " Stop Whispering" and " Anyone Can Play Guitar" followed the album's release; both did similarly poorly.


          However, "Creep" unexpectedly built momentum around the world, spreading from popularity in Israel to a San Francisco college radio station. By the time Radiohead began their first United States tour in early 1993, the music video for "Creep" was in heavy rotation on MTV. The song rose to number two on the Billboard modern rock charts and to number seven in the UK singles chart when re-released later that year. Radiohead nearly broke up due to the pressure of sudden success as the Pablo Honey supporting tour extended into its second year. The band described the tour as a miserable experience, as towards its end they were "still playing the same songs that [they had] recorded two years previously almost like being held in a time warp."


          After the American tour, Radiohead began work on their second album, hiring veteran Abbey Road studios producer John Leckie. Tensions were high, as the band felt smothered both by "Creep"'s success and the mounting expectations for a superior follow-up. The band sought a change of scenery, touring Australasia and the Far East in an attempt to reduce the pressure. However, confronted again by their popularity, Yorke became disenchanted at being "right at the sharp end of the sexy, sassy, MTV eye-candy lifestyle" he felt he was helping to sell to the world. The 1994 EP My Iron Lung, featuring the single of the same title, was Radiohead's reaction, marking a transition towards the greater depth they aimed for on their second album. The single was promoted through underground radio stations; sales were better than expected, starting a loyal fan base for the band. Having developed more new songs on tour, Radiohead finished recording their second album, The Bends, in late 1994, releasing it in May 1995.


          While Radiohead were seen as outsiders to the Britpop scene that dominated the media's attention at the time, they were finally successful in their home country with The Bends. The album was driven by dense riffs and ethereal atmospheres from the band's three guitarists, with greater use of keyboards than their debut. Singles " Fake Plastic Trees", " Just", and " Street Spirit (Fade Out)" achieved chart success in the UK, the latter putting Radiohead in the top 5 for the first time. In mid-1995, Radiohead toured in support of R.E.M., one of their formative influences and at the time one of the biggest rock bands in the world. Introducing his opening act, Michael Stipe said, "Radiohead are so good, they scare me". The buzz generated by such famous fans, along with distinctive music videos for "Just" and "Street Spirit (Fade Out)", helped to expand Radiohead's popularity outside the UK. Jonny Greenwood said, "I think the turning point for us came about nine or 12 months after The Bends was released and it started appearing in people's [best of] polls for the end of the year. That's when it started to feel like we made the right choice about being a band." Despite critical acclaim and loyal fans, The Bends didn't build on the commercial popularity of "Creep" outside the UK; few of its singles went into heavy rotation worldwide and its peak on the American charts was Radiohead's lowest position there, at number 88.


          


          OK Computer, fame and critical acclaim (19961998)


          Two new songs were already recorded for Radiohead's next album; " Lucky", released as a single to promote the War Child charity's The Help Album, and " Exit Music (For a Film)", contributed to Baz Luhrmann's 1996 adaptation of Romeo + Juliet. With the assistance of producer Nigel Godrich, their collaborator on "Lucky" and on b-side " Talk Show Host," Radiohead produced their next album themselves, beginning work in early 1996. By July they had recorded four songs with Godrich at their rehearsal studio, Canned Applause, a converted apple shed in the countryside near Didcot, Oxfordshire. They decided to perfect the songs live, touring as an opening act for Alanis Morissette, before completing the record. The rest of the album was recorded in actress Jane Seymour's 15th-century mansion, St. Catherine's Court, near Bath. The recording sessions were relaxed, with the band playing at all hours of the day, recording songs in different rooms, and listening to The Beatles, DJ Shadow, Ennio Morricone and Miles Davis for inspiration. Recording on the album was completed by the end of 1996, and by March 1997, it was mixed and mastered.


          Radiohead released their third album, OK Computer, in June 1997. Largely composed of melodic rock songs, the new record also found the band experimenting with song structures and incorporating some ambient, avant garde and electronic influences. OK Computer was the band's first number one UK chart debut, propelling Radiohead to commercial success around the world. Despite peaking at number 21 in the American charts, the album eventually met with mainstream recognition there, receiving a Grammy Award for Best Alternative Music Album and a nomination for Album of the Year. " Paranoid Android", " Karma Police" and " No Surprises" were released as singles from the album, of which "Karma Police" was most successful in the U.S., peaking at number 14 on the Modern Rock charts.


          OK Computer was eventually met with great critical acclaim, and Yorke admitted that he was "amazed it got the reaction it did. None of us knew any more whether it was good or bad. What really blew my head off was the fact that people got all the things, all the textures and the sounds and the atmospheres we were trying to create." The release of OK Computer was followed by the "Against Demons" world tour. Grant Gee, the director of the "No Surprises" video, accompanied and filmed the band, releasing the footage in the 1999 documentary Meeting People Is Easy. The film portrays the band's disaffection with the music industry and press, showing their burnout as they progressed from their first tour dates in mid-1997 to mid-1998, nearly a year later. During this time the band also released a music video compilation, 7 Television Commercials, as well as two EPs, Airbag/How Am I Driving? and No Surprises/Running from Demons, that compiled B-sides from OK Computer singles..


          


          Kid A, Amnesiac and a change in sound (19992001)
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          Radiohead were largely inactive following their 19971998 tour; after its end, their only public performance in 1998 was at an Amnesty International concert in Paris. Yorke later admitted that during that period the band came close to splitting up, and that he had developed severe depression: "New Year's Eve [1998] was one of the lowest points of my life... I felt like I was going crazy. Every time I picked up a guitar I just got the horrors. I would start writing a song, stop after 16 bars, hide it away in a drawer, look at it again, tear it up, destroy it." In early 1999, Radiohead began work on a follow-up to OK Computer. Although there was no longer any pressure or even a deadline from their record label, tension during this period was high. Band members all had different visions for Radiohead's future, and Yorke was still experiencing writer's block, influencing him toward a more abstract, fragmented form of songwriting. Eventually, all the members agreed on a new musical direction, redefining their instrumental roles in the band. Radiohead secluded themselves with producer Nigel Godrich in studios in Paris, Copenhagen, and Gloucester, and in their newly completed studio in Oxford. After nearly 18 months, Radiohead's recording sessions were completed in April 2000.


          Radiohead released their fourth album, Kid A, in October 2000, the first of two albums from these recording sessions. Rather than being a stylistic sequel to OK Computer, Kid A featured a minimalist and textured style with less overt guitar parts and more diverse instrumentation including the ondes Martenot, programmed electronic beats, strings, and jazz horns. It was Radiohead's greatest commercial success to date, debuting at number one in many countries, including the United States, where its debut atop the Billboard chart marked a first for the band. This success has been variously attributed to hype; to the leaking of the album on the file-sharing network Napster a few months before its release; and to anticipation after OK Computer. Although Radiohead did not release any singles from Kid A, promos of " Optimistic" and " Idioteque" received radio play, and a series of " blips", or short videos set to portions of tracks, were played on music channels and released freely on the Internet.


          In early 2001, Kid A received a Grammy Award for Best Alternative Album and a nomination for Album of the Year. Yet it received both praise and criticism in independent music circles for appropriating underground styles of music, while many mainstream critics saw Kid A as a "commercial suicide note", labelling it "intentionally difficult" and longing for a return to the band's earlier style. Radiohead's fans were similarly divided; along with those who were appalled or mystified, there were many who saw the album as the band's best work. Yorke, however, denied that Radiohead had purposely set out to eschew commercial expectations, saying, "I was really, really amazed at how badly [Kid A] was being viewed because the music's not that hard to grasp. We're not trying to be difficult We're actually trying to communicate but somewhere along the line, we just seemed to piss off a lot of people What we're doing isn't that radical." While promoting Kid A, the band, having read Naomi Klein's anti-globalization book No Logo, decided to mount a tour of Europe in a custom-built tent free of advertising, and of North America, playing smaller theatres.


          Amnesiac, released in June 2001, comprised additional tracks from the Kid A recording sessions. Radiohead's musical style on these tracks was similar to that of Kid A in their fusion of electronic music and art rock, but the album incorporated more jazz influence. Amnesiac was a critical and commercial success worldwide, reaching #2 in the US and being nominated for a Grammy Award and the Mercury Music Prize. " Pyramid Song" and " Knives Out", Radiohead's first singles since 1997, were modestly successful, but " I Might Be Wrong," initially planned as a third single, expanded into Radiohead's thus far only live record. I Might Be Wrong: Live Recordings, released in November 2001, featured live performances of songs from Kid A and Amnesiac, and an acoustic performance of the previously unreleased " True Love Waits." After Amnesiac's release, the band embarked on a world tour, visiting North America, Europe and Japan.


          


          Hail to the Thief and a hiatus (20022004)


          During July and August 2002, Radiohead toured Portugal and Spain, playing several new songs. They completed their sixth album in two weeks in a Los Angeles studio with Nigel Godrich, adding a few tracks later in Oxford. Band members described the recording process as relaxed, in contrast to the tense Kid A/Amnesiac sessions. The new album, Hail to the Thief, was released in June 2003. Mixing influences from throughout Radiohead's career, Hail to the Thief combined guitar-based rock with an electronic sound and topical lyrics. Although the album was critically acclaimed, many critics felt that the band was treading water creatively rather than continuing the "genre-redefining" trend that OK Computer had begun. Nevertheless, Hail to the Thief enjoyed commercial success, debuting at #3 on the Billboard chart and eventually being certified platinum in the UK and gold in the US. The album's singles, " There There", " Go to Sleep" and " 2+2=5" achieved a level of play on modern rock radio. At the 2003 Grammy Awards, the album was nominated for Best Alternative Album, while producers Nigel Godrich and Darrell Thorp received the Grammy Award for Best Engineered Album.


          Yorke denied that Hail to the Thief's title was a comment on the controversial 2000 American presidential election, explaining that he first heard the phrase during a Radio 4 discussion of John Quincy Adams, "who stole the election and who was known as 'The Thief' throughout his presidency". Yorke explained that although the album was influenced by world events of late 2001 and early 2002, it also "struck [him] as the most amazing, powerful phrase It will annoy me if people say it's a direct protest because I feel really strongly that [Radiohead] didn't write a protest record, we didn't write a political record." After the release of Hail to the Thief, Radiohead embarked on an international tour, which began in May 2003 and included a headlining performance at the Glastonbury Festival. The tour finished in May 2004 with a performance at the Coachella Festival. During their tour, the band released COM LAG, an EP compiling most of the b-sides from Hail to the Thief. Following their tour, the band began writing and rehearsing in their Oxford studio, but soon went on hiatus; free of contractual obligations, Radiohead spent the remainder of 2004 resting and working on solo projects.


          


          Style and songwriting


          


          Musical influences


          Among Radiohead members' earliest influences were Queen and Elvis Costello; post-punk acts such as Joy Division and Magazine; and 1980s alternative rock bands such as R.E.M., the Pixies, The Smiths, and Sonic Youth. By the mid-1990s, Radiohead began to mention an interest in electronic music, especially that of trip-hop act Massive Attack, and the instrumental hip hop of DJ Shadow, which Radiohead claimed as an influence on parts of OK Computer. Other influences on the album were Miles Davis and Ennio Morricone, along with 1960s pop groups such as The Beatles and The Beach Boys. Jonny Greenwood also cited composer Krzysztof Penderecki as an inspiration on the sound of OK Computer. During this era, critics noted musical similarities between OK Computer and the albums of progressive rock bands such as Pink Floyd, but the band have denied that their musical style is directly influenced by progressive rock.


          The electronic style of Kid A and Amnesiac was the result of Yorke's admiration for glitch, ambient techno and IDM as exemplified by Warp Records artists such as Autechre, Aphex Twin, Boards of Canada and Squarepusher. The jazz of Charles Mingus, Alice Coltrane, and Miles Davis, and 1970s Krautrock bands such as Can and Neu!, were other major influences during this period. Jonny Greenwood's interest in 20th century classical music continued to play a role, and the influence of Penderecki and composer Olivier Messiaen was increasingly apparent; for several tracks on Kid A and later albums, Greenwood has played the Ondes Martenot, an early electronic instrument popularised by Messiaen.


          While working on Hail to the Thief, Radiohead placed renewed emphasis on guitar rock. The Beatles, The Rolling Stones and particularly Neil Young were reportedly sources of inspiration to the band during this period. Radiohead also continued to cite the electronic influences of their previous two albums, along with classical musicians and Can. Since beginning to record In Rainbows, Radiohead members have mentioned a variety of rock, electronic, hip hop and experimental musicians as influences, including Liars, Modeselektor, Spank Rock and M.I.A.. Band members have also been inspired by reggae and dub music. The 2007 Trojan Records release Jonny Greenwood Is the Controller is a selection of songs from Greenwood's favourite dub artists.


          


          Changing roles


          Radiohead's evolving musical style has been seen as a consequence of band members' varied tastes and accomplishments. Lead guitarist Jonny Greenwood is the only classically-trained member of the band and served as the BBC's Composer in Residence. Greenwood is a multi-instrumentalist; aside from guitar and keyboard, he plays the ondes Martenot, banjo, viola and harmonica. He also in recent years has done electronic and digital manipulation. However, not all of these instruments have appeared on record. Greenwood has also arranged string orchestrations for Radiohead songs, including " Climbing Up the Walls", " How to Disappear Completely" and " Pyramid Song". Yorke plays guitar and piano and, at Exeter University, was once a DJ and part of a techno group, "Flickernoise". In recent years he has focused on the digital manipulation of sound, claiming in 2003 that if forced to choose, he would rather make music only on computer than only on guitar.


          Since their formation, Radiohead have, lyrically and musically, been dominated by Yorke. In a 2000 interview, Yorke said, "We operate like the UN, and I'm America." An exception to this dynamic is songwriting. Although Yorke is responsible for writing nearly all the lyrics, songwriting is actually a collaborative effort, as interviews have revealed that all members have had an integral songwriting role. As a result, all the band's songs are officially credited to "Radiohead". The Kid A/Amnesiac sessions brought about a change in Radiohead's musical style, and an even more radical change in the band's working method. Ed O'Brien described the situation in 2000: "If you're going to make a different-sounding record, you have to change the methodology... everyone feels insecure. I'm a guitarist and suddenly it's like, well, there are no guitars on this track, or no drums. Jonny, me, Coz, and Phil had to get our heads round that."


          Since the band's shift from standard rock music instrumentation toward an emphasis on electronic sound, band members have had greater flexibility and now regularly switch instruments depending on the particular song requirements. On Kid A and Amnesiac, Yorke played keyboard and bass, while Jonny Greenwood often played ondes Martenot rather than guitar, bassist Colin Greenwood worked on sampling, and O'Brien and Selway branched out to drum machines and digital manipulations, also finding ways to incorporate their primary instruments, guitar and percussion, respectively, into the new sound. The relaxed 2003 recording sessions for Hail to the Thief led to a different dynamic in Radiohead, with Yorke admitting in interviews that "[his] power within the band was absolutely unbalanced and [he] would subvert everybody else's power at all costs. But...it's actually a lot more healthy now, democracy wise, than it used to be."


          


          Collaborators


          


          The band maintains a close relationship with their producers and engineers, in particular Nigel Godrich, as well as with graphic artist Stanley Donwood. Godrich made his name with Radiohead, working with the band ever since The Bends, and as co-producer ever since OK Computer. He has, at times, been dubbed the "sixth member" of the band in an allusion to George Martin's work with the Beatles. Donwood, another longtime associate of the band, has produced all of Radiohead's album covers and visual artwork since 1994. He often works directly with Yorke, whom he met at art school; Yorke is credited in these collaborations under the pseudonyms "Tchock" or "The White Chocolate Farm". Donwood's graphics work with the band has encompassed oil paintings, computer-generated imagery, collage and antique posters, as well as work on the band's official web site. In interviews, he has said that he works near where the band is recording so as to find a visual equivalent for their sound. Together with Yorke, Donwood won a Grammy in 2002 for a special edition of Amnesiac packaged as a library book.


          Other collaborators include Graeme Stewart, Dilly Gent, and Peter Clemens. Stewart has been Radiohead's sound engineer since their Kid A/Amnesiac sessions. He has also engineered Jonny Greenwood's and Yorke's respective solo albums Bodysong and The Eraser. Gent has been responsible for commissioning all Radiohead music videos since OK Computer, working with the band to find a director suitable for each project. The band's live technician, Peter Clemens, or "Plank", has worked with the band since before The Bends, setting up their instruments for both studio recordings and live performances.


          


          Influence


          Despite the increasing profile and popularity that Kid A and Amnesiac brought to the band, the continued popularity of The Bends and OK Computer ensured the influence of Radiohead's earlier style on British rock music. In the late 1990s and early 2000s, many critics compared the sound of contemporary bands to that of Radiohead at some time during their recording output, and in some cases, these bands used the band's own producers Nigel Godrich or John Leckie. When asked in 2001 by MTV, "How do you guys feel about the fact that bands like Travis, Coldplay and Muse are making a career sounding exactly like your records did in 1997?", Yorke replied, "Good luck with Kid A." Yet, other artists, notably Bloc Party, have cited influence from Radiohead's more recent work. Acts in various genres including The Roots, Hanson and John Mayer, as well as jazz and classical musicians, have covered or sampled Radiohead songs from their Kid A and Amnesiac period. In 2005, Radiohead were ranked number 73 in Rolling Stone's list of the greatest artists in history.
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          A radio telescope is a form of directional radio antenna used in radio astronomy and in tracking and collecting data from satellites and space probes. In their astronomical role they differ from optical telescopes in that they operate in the radio frequency portion of the electromagnetic spectrum where they can detect and collect data on radio sources. Radio telescopes are typically large parabolic ("dish") antenna used singularly or in an array. Radio observatories are located far from major centers of population in order to avoid electromagnetic interference (EMI) from radio, TV, radar, and other EMI emitting devices. This is similar to the locating of optical telescopes to avoid light pollution, with the difference being that radio observatories will be placed in valleys to further shield them from EMI as opposed to clear air mountain tops for optical observatories.


          


          Early radio telescopes
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          The first radio antenna used to identify an astronomical radio source was one built by Karl Guthe Jansky, an engineer with Bell Telephone Laboratories, in 1931. Jansky was assigned the job of identifying sources of static that might interfere with radio telephone service. Jansky's antenna was designed to receive short wave radio signals at a frequency of 20.5 MHz (wavelength about 14.6 m). It was mounted on a turntable that allowed it to rotate in any direction, earning it the name "Jansky's merry-go-round". It had a diameter of approximately 100ft (30m). and stood 20ft (6m). tall. By rotating the antenna on a set of four Ford Model-T tires, the direction of the received interfering radio source (static) could be pinpointed. A small shed to the side of the antenna housed an analog pen-and-paper recording system. After recording signals from all directions for several months, Jansky eventually categorized them into three types of static: nearby thunderstorms, distant thunderstorms, and a faint steady hiss of unknown origin. Jansky finally determined that the "faint hiss" repeated on a cycle of 23 hours and 56 minutes. This four-minute lag is typical of an astronomical sidereal day, the time it takes any "fixed" object located on the celestial sphere to pass overhead twice. By comparing his observations with optical astronomical maps, Jansky concluded that the radiation was coming from the Milky Way and was strongest in the direction of the centre of the galaxy, in the constellation of Sagittarius.


          Grote Reber was one of the pioneers of what became known as radio astronomy when he built the first parabolic "dish" radio telescope (9 m in diameter) in 1937. He was instrumental in repeating Karl Guthe Jansky's pioneering but somewhat simple work, and went on to conduct the first sky survey in the radio frequencies. After World War II, substantial improvements in radio astronomy technology were made by astronomers in Europe, Australia and the United States, and the field of radio astronomy began to blossom.These are used every where.
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          The range of frequencies in the electromagnetic spectrum that makes up the radio spectrum is very large. This means the variety and types of antennas that are used as radio telescopes vary in design, size, and configuration. At wavelengths of 30 meters to 3 meters (10 MHz - 100 MHz), they are generally directional antenna arrays similar to "TV antennas" or large stationary reflectors with moveable focal points. Since the wave length being observed with these types of antennas are so long, the "reflector" surfaces can be constructed from coarse wire mesh. At shorter wavelengths dish style radio telescopes predominate. The angular resolution of a dish style antenna is a function of the diameter of the dish in proportion to the wavelength of the electromagnetic radiation being observed. This dictates the size of the dish a radio telescope needs to have a useful resolution. Radio telescopes operating at wavelengths of 3 meters to 30 cm (100 MHz to 1 GHz) are usually well over 100 meters in diameter. Telescopes working at wavelengths above 30 cm (1 GHz) range in size from 3 to 90 meters in diameter.


          


          Big dishes


          In the late 1950s and early 1960s saw the development of large single-dish radio telescopes. The largest individual radio telescope is the RATAN-600 (built in 1977 in the USSR, belongs to Russia since 1991) with 576 meter diameter of circular antenna ( RATAN-600 description). Other two individual radio telescopes at Pushchino Radio Astronomy Observatory, Russia, designed specially for the low frequency observations, are between the largest in their class. LPA ( LPA description (in Russian)) is 187 x 384 m size phased array meridional radio telescope, and DKR-1000 is 1000 x 1000 m cross radio telescope ( DKR-1000 description (in Russian) ). The largest radio telescope in Europe is the 100 meter diameter antenna in Effelsberg, Germany, which also was the largest fully steerable telecope for 30 years until the Green Bank Telescope was opened in 2000. The largest radio telescope in the United States until 1998 was Ohio State University's The Big Ear.
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          Other well known disk radio telescopes include the Arecibo radio telescope located in Arecibo, Puerto Rico, which is steerable within about 20 of the zenith and is the largest single-aperture telescope (cf. multiple aperture telescope) ever to be constructed, and the fully steerable Lovell telescope at Jodrell Bank in the United Kingdom. A typical size of the single antenna of a radio telescope is 25 metre, dozens of radio telescopes with comparable sizes are operated in radio observatories all over the world.


          


          Radio interferometry
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          One of the most notable developments came in 1946 with the introduction of the technique called astronomical interferometry. Astronomical radio interferometers usually consist either of arrays of parabolic dishes (e.g. the One-Mile Telescope), arrays of one-dimensional antennas (e.g. the Molonglo Observatory Synthesis Telescope) or two-dimensional arrays of omni-directional dipoles (e.g. Tony Hewish's Pulsar Array). All of the telescopes in the array are widely separated and are connected together using coaxial cable, waveguide, optical fibre, or other type of transmission line. This not only increases the total signal collected, it can also be used in a process called Aperture synthesis to vastly increase resolution. This technique works by superposing ( interfering) the signal waves from the different telescopes on the principle that waves that coincide with the same phase will add to each other while two waves that have opposite phases will cancel each other out. This creates a combined telescope that is the size of the antennas furthest apart in the array. In order to produce a high quality image, a large number of different separations between different telescopes are required (the projected separation between any two telescopes as seen from the radio source is called a baseline) - as many different baselines as possible are required in order to get a good quality image (For example the Very Large Array (VLA) in Socorro, New Mexico has 27 telescopes giving 351 independent baselines at once to achieve resolution of 0.2 arc seconds at 3 cm wavelengths). Martin Ryle's group in Cambridge obtained a Nobel Prize for interferometry and aperture synthesis. The Lloyd's mirror interferometer was also developed independently in 1946 by Joseph Pawsey's group at the University of Sydney. In the early 1950s the Cambridge Interferometer mapped the radio sky to produce the famous 2C and 3C surveys of radio sources. The largest existing radio telescope array is the Giant Metrewave Radio Telescope, located in Pune, India. A larger array, LOFAR (the 'LOw Frequency ARray') is currently being constructed in western Europe, consisting of 25 000 small antennas over an area several hundreds of kilometres in diameter.


          


          Astronomical observations


          Many astronomical objects are not only observable in visible light but also emit radiation at radio wavelegths. Besides observing energetic objects such as pulsars and quasars, radio telescopes are able to "image" most astronomical objects such as, galaxies, nebulae, and even radio emissions from planets.
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          The radish (Raphanus sativus) is an edible root vegetable of the Brassicaceae family that was domesticated in Europe in pre-Roman times. They are grown and consumed throughout the world. Radishes have numerous varieties, varying in size, colour and duration of required cultivation time. There are some radishes that are grown for their seeds; oilseed radishes are grown, as the name implies, for oil production.
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          Although the radish was a well-established crop in Hellenistic and Roman times, which leads to the assumption that it was brought into cultivation at an earlier time, Zohary and Hopf note that "there are almost no archeological records available" to help determine its earlier history and domestication. Wild forms of the radish and its relatives the mustards and turnip can be found over west Asia and Europe, suggesting that their domestication took place somewhere in that area. However Zohary and Hopf conclude, "Suggestions as to the origins of these plants are necessarily based on linguistic considerations."


          The descriptive Greek name of the genus Raphanus means "quickly appearing" and refers to the rapid germination of these plants. Raphanistrum from the same Greek root is an old name once used for this genus.


          


          Cultivation


          
            [image: Growing radishplants]

            
              Growing radishplants
            

          


          Summer radishes mature rapidly, with many varieties germinating in 3-7 days, and reaching maturity in three to four weeks. A common garden crop in the U.S., the fast harvest cycle makes them a popular choice for children's gardens. Harvesting periods can be extended through repeated plantings, spaced a week or two apart.


          Radishes grow best in full sun and light, sandy loams with pH 6.5 - 7.0. They are in season from April to June and from October to January in most parts of North America; in Europe and Japan they are available year-round (due to the plurality of varieties grown). As with other root crops, tilling the soil helps the roots grow. Most soil types will work, though sandy loams are particularly good for winter and spring crops, while soils that form a hard crust can impair growth. The depth at which seeds are planted affects the size of the root, from 1 cm deep recommended for small radishes to 4 cm for large radishes.


          


          Varieties
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              Cut-trough radishes; showing the difference between fresh and degraded radishes
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              Red radish
            

          


          Broadly speaking, radishes can be categorized into four main types (summer, fall, winter, and spring) and a variety of shapes, colours, and sizes, such as black or multi-coloured radishes, with round or elongated roots that can grow longer than a parsnip.


          


          Spring or summer radishes


          Sometimes referred to as European radishes, or as spring radishes if they're typically planted in cooler weather, summer radishes are generally small and have a relatively short 3-4 week cultivation time.


          
            	The April Cross is a giant white radish hybrid that bolts very slowly.


            	Cherry Belle is a bright red-skinned round variety with a white interior. It is familiar in North American supermarkets.


            	Champion is round and red-skinned like the Cherry Belle, but with slightly larger roots, up to about 5 cm, and a milder flavor.


            	Red King has a mild flavor, with good resistance to club foot, a problem that can arise from poor drainage.


            	Snow Belle is an all-white variety of radish, also round like the Cherry Belle.


            	White Icicle or just Icicle is a white carrot-shaped variety, around 10-12 cm long, dating back to the 16th century. It slices easily, and has better than average resistance to pithiness.


            	French Breakfast is an elongated red-skinned radish with a white splash at the root end. It is typically slightly milder than other summer varieties, but is among the quickest to turn pithy.


            	Plum Purple a purple- fuchsia radish that tends to stay crisp longer than the average radish.


            	Gala and Roodbol are two varieties popular in the Netherlands in a breakfast dish, thinly sliced on buttered bread.


            	Easter Egg is not an actual variety, but a mix of varieties with different skin colors, typically including white, pink, red, and purple radishes. Sold in markets or seed packets under the name, the seed mixes can extend harvesting duration from a single planting, as different varieties may mature at different times.

          


          


          Winter varieties


          Black Spanish or Black Spanish Round are occur in both round and elongated forms, and is sometimes simply called the black radish or known by the French Gros Noir d'Hiver. It dates in Europe to 1548, and was a common garden variety in England and France the early 19th century. It has a rough black skin with hot-flavored white flesh, is round or irregularly pear shaped, and grows to around 10cm in diameter.
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              Daikon
            

          


          Daikon refers to a wide variety of winter radishes from east Asia. While the Japanese name daikon has been adopted in English, it is also sometimes called the Japanese radish, Chinese radish, or Oriental radish. In areas with a large South Asian population, it is marketed as mooli. Daikon commonly have elongated white roots, although many varieties of daikon exist. One well known variety is April Cross, with smooth white roots. The New York Times describes Masato Red and Masato Green varieties as extremely long, well suited for fall planting and winter storage. The Sakurajima daikon is a hot flavored variety which is typically grown to around 10 kg when harvested, but which has grown as heavy as 30 kg when left in the ground.


          


          Seed pod varieties
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              The flowers have 4 petals, typical of Brassicaceae (the mustard family).
            

          


          The seeds of radishes grow in pods, following flowering that happens when left to grow past their normal harvesting period. The seeds are edible, and are sometimes used as a crunchy, spicy addition to salads. Some varieties are grown specifically for their seeds or seed pods, rather than their roots. The Rat-tailed radish, an old European variety thought to have come from East Asia centuries ago, has long, thin, curly pods which can exceed 20cm in length. In the 17th century, the pods were often pickled and served with meat. The Mnchen Bier variety supplies spicy seeds that are sometimes served raw as an accompaniment to beer in Germany.


          


          Nutritional value


          
            
              	Radish, raw, root only

              Nutritional value per 100g (3.5 oz)
            


            
              	Energy 20 kcal  70 kJ
            


            
              	
                
                  
                    	Carbohydrates  

                    	3.40 g
                  


                  
                    	- Sugars 1.86 g
                  


                  
                    	- Dietary fibre 1.6 g 
                  


                  
                    	Fat

                    	0.10 g
                  


                  
                    	Protein

                    	0.68 g
                  


                  
                    	Thiamin (Vit. B1) 0.012 mg 

                    	1%
                  


                  
                    	Riboflavin (Vit. B2) 0.039 mg 

                    	3%
                  


                  
                    	Niacin (Vit. B3) 0.254 mg 

                    	2%
                  


                  
                    	Pantothenic acid (B5) 0.165 mg

                    	3%
                  


                  
                    	Vitamin B6 0.071 mg

                    	5%
                  


                  
                    	Folate (Vit. B9) 25 g

                    	6%
                  


                  
                    	Vitamin C 14.8 mg

                    	25%
                  


                  
                    	Calcium 25 mg

                    	3%
                  


                  
                    	Iron 0.34 mg

                    	3%
                  


                  
                    	Magnesium 10 mg

                    	3%
                  


                  
                    	Phosphorus 20 mg

                    	3%
                  


                  
                    	Potassium 233 mg 

                    	5%
                  


                  
                    	Zinc 0.28 mg

                    	3%
                  

                

              
            


            
              	Percentages are relative to US

              recommendations for adults.

              Source: USDA Nutrient database
            

          


          Radishes are rich in ascorbic acid, folic acid, and potassium. They are a good source of vitamin B6, riboflavin, magnesium, copper, and calcium. One cup of sliced red radish bulbs provides approximately 20 Calories or less, coming largely from carbohydrates, making radishes, relative to their size, a very filling food for their caloric value.


          


          Uses


          


          In cooking
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              Radish processed in pie
            

          


          The most popular part for eating is the napiform taproot, although the entire plant is edible and the tops can be used as a leaf vegetable. The skin comes in a variety of colours. Most commonly known is the round, red-skinned variety but other varieties may have a pink, white or gray-black skin, and there is a yellow-skinned variety.


          The bulb of the radish is usually eaten raw, but tougher specimens can be steamed. The raw flesh has a crisp texture and a pungent, peppery flavor, caused by chewing glucosinolates and the enzyme myrosinase in the radish, that, when brought together form allyl isothiocyanates , also present in mustard, horseradish and wasabi.


          


          In medicine


          Radishes are suggested as an alternative treatment for a variety of ailments including whooping cough, cancer, coughs, gastric discomfort, liver problems, constipation, dyspepsia, gallbladder problems, arthritis, gallstones, kidney stones and intestinal parasites.


          


          In industry


          The seeds of the Raphanus sativus species can be pressed to extract seed oil. Wild radish seeds contain up to 48% oil content, and while not suitable for human consumption the oil has promise as a source of biofuel. The oilseed radish grows well in cool climates.


          


          Radishes in popular culture


          
            	Radishes were a favourite food of Fraggles, Gorgs and Doozers in the children's television program Fraggle Rock


            	Homestar Runner's Reddest Radish

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Radish"
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              	General
            


            
              	Name, Symbol, Number

              	radium, Ra, 88
            


            
              	Chemical series

              	alkaline earth metals
            


            
              	Group, Period, Block

              	2, 7, s
            


            
              	Appearance

              	silvery white metallic
            


            
              	Standard atomic weight

              	(226) gmol1
            


            
              	Electron configuration

              	[Rn] 7s
            


            
              	Electrons per shell

              	2, 8, 18, 32, 18, 8, 2
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	5.5 gcm3
            


            
              	Melting point

              	973 K

              (700 C, 1292 F)
            


            
              	Boiling point

              	2010 K

              (1737 C, 3159 F)
            


            
              	Heat of fusion

              	8.5  kJmol1
            


            
              	Heat of vaporization

              	113  kJmol1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	819

                    	906

                    	1037

                    	1209

                    	1446

                    	1799
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	cubic body centered
            


            
              	Oxidation states

              	2

              (strongly basic oxide)
            


            
              	Electronegativity

              	0.9 (Pauling scale)
            


            
              	Ionization energies

              	1st: 509.3 kJ/mol
            


            
              	2nd: 979.0 kJ/mol
            


            
              	Atomic radius

              	215  pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	nonmagnetic
            


            
              	Electrical resistivity

              	(20C) 1 m
            


            
              	Thermal conductivity

              	(300K) 18.6 Wm1K1
            


            
              	CAS registry number

              	7440-14-4
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of radium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	223Ra

                    	?

                    	11.43 d

                    	alpha

                    	5.99

                    	219Rn
                  


                  
                    	224Ra

                    	?

                    	3.6319 d

                    	alpha

                    	5.789

                    	220Rn
                  


                  
                    	226Ra

                    	trace

                    	1602 y

                    	alpha

                    	4.871

                    	222Rn
                  


                  
                    	228Ra

                    	syn

                    	6.7 y

                    	beta-

                    	0.046

                    	228Ac
                  

                

              
            


            
              	References
            

          


          Radium (pronounced /ˈreɪdiəm/) is a radioactive chemical element which has the symbol Ra and atomic number 88. Its appearance is almost pure white, but it readily oxidizes on exposure to air, turning black. Radium is an alkaline earth metal that is found in trace amounts in uranium ores. It is extremely radioactive. Its most stable isotope, 226Ra, has a half-life of 1602 years and decays into radon gas.


          


          Notable characteristics


          The heaviest of the alkaline earth metals, radium is intensely radioactive and resembles barium in its chemical behaviour. This metal is found in tiny quantities in the uranium ore pitchblende, and various other uranium minerals. Radium preparations are remarkable for maintaining themselves at a higher temperature than their surroundings, and for their radiations, which are of three kinds: alpha particles, beta particles, and gamma rays. Radium also produces neutrons when mixed with beryllium.


          When freshly prepared, pure radium metal is brilliant white, but blackens when exposed to air (probably due to nitride formation). Radium is luminescent (giving a faint blue colour), reacts violently with water and oil to form radium hydroxide and is slightly more volatile than barium. The normal phase of radium is a solid.


          


          Applications


          Some of the few practical uses of radium are derived from its radioactive properties. More recently discovered radioisotopes, such as 60Co and 137Cs, are replacing radium in even these limited uses because several of these isotopes are more powerful emitters, safer to handle, and available in more concentrated form.


          When mixed with beryllium it is a neutron source for physics experiments.


          


          Historical uses


          Radium was formerly used in self-luminous paints for watches, nuclear panels, aircraft switches, clocks, and instrument dials. More than 100 former watch dial painters who used their lips to shape the paintbrush died from the radiation from the radium that had become stored in their bones. Soon afterward, the adverse effects of radioactivity became widely known. Radium was still used in dials as late as the 1950s. Although tritium's beta radiation is potentially dangerous if ingested, it has replaced radium in these applications.


          During the 1930s it was found that workers' exposure to radium by handling luminescent paints caused serious health effects which included sores, anaemia and bone cancer. This use of radium was stopped soon afterward. This is because radium is treated as calcium by the body, and deposited in the bones, where radioactivity degrades marrow and can mutate bone cells. The litigation and ultimate deaths of five " Radium Girl" employees who had used radium-based luminous paints on the dials of watches and clocks had a significant impact on the formulation of occupational disease labor law.


          Radium was also put in some foods for taste and as a preservative, but also exposed many people to radiation. Radium was once an additive in products like toothpaste, hair creams, and even food items due to its supposed curative powers. Such products soon fell out of vogue and were prohibited by authorities in many countries, after it was discovered they could have serious adverse health effects. (See for instance Radithor.) Spas featuring radium-rich water are still occasionally touted as beneficial, such as those in Misasa, Tottori, Japan.


          

          Radium (usually in the form of radium chloride) is used in medicine to produce radon gas which in turn is used as a cancer treatment. The isotope 223Ra is currently under investigation for use in medicine as cancer treatment of bone metastasis.


          


          History


          Radium (Latin radius, ray) was discovered by Marie Skłodowska-Curie and her husband Pierre in 1898 in pitchblende from North Bohemia, in the Czech Republic (area around Jchymov). While studying pitchblende the Curies removed uranium from it and found that the remaining material was still radioactive. They then separated out a radioactive mixture consisting mostly of barium which gave a brilliant green flame colour and crimson carmine spectral lines which had never been documented before. The Curies announced their discovery to the French Academy of Sciences on 26 December 1898.


          In 1902, radium was isolated as a pure metal by Curie and Andr-Louis Debierne through the electrolysis of a pure radium chloride solution by using a mercury cathode and distilling in an atmosphere of hydrogen gas.


          Historically the decay products of radium were known as radium A, B, C, etc. These are now known to be isotopes of other elements as follows:


          
            
              	

              	Isotope
            


            
              	Radium emanation

              	222Rn
            


            
              	Radium A

              	218Po
            


            
              	Radium B

              	214Pb
            


            
              	Radium C

              	214Bi
            


            
              	Radium C1

              	214Po
            


            
              	Radium C2

              	210Tl
            


            
              	Radium D

              	210Pb
            


            
              	Radium E

              	210Bi
            


            
              	Radium F

              	210Po
            

          


          On February 4, 1936 radium E became the first radioactive element to be made synthetically.


          One unit for radioactivity, the non- SI curie, is based on the radioactivity of 226Ra (see Radioactivity).


          


          Occurrence


          Radium is a decay product of uranium and is therefore found in all uranium-bearing ores. Radium was originally acquired from pitchblende ore from Joachimsthal, Bohemia (One metric ton of pitchblende yields 0.0001 grams of radium). Carnotite sands in Colorado provide some of the element, but richer ores are found in the Democratic Republic of the Congo and the Great Lakes area of Canada, and can also be extracted from uranium processing waste. Large uranium deposits are located in Ontario, New Mexico, Utah, Virginia, Australia, and in other places.


          


          Compounds


          Its compounds colour flames crimson carmine (rich red or crimson colour with a shade of purple) and give a characteristic spectrum. Due to its geologically short half life and intense radioactivity, radium compounds are quite rare, occurring almost exclusively in uranium ores.


          
            	radium fluoride (RaF2)


            	radium chloride (RaCl2)


            	radium bromide (RaBr2)


            	radium iodide (RaI2)


            	radium oxide (RaO)


            	radium nitride (Ra3N2)

          


          


          Isotopes


          Radium has 25 different known isotopes, four of which are found in nature, with 226Ra being the most common. 223Ra, 224Ra, 226Ra and 228Ra are all generated in the decay of either U or Th. 226Ra is a product of 238U decay, and is the longest-lived isotope of radium with a half-life of 1602 years; next longest is 228Ra, a product of 232Th breakdown, with a half-life of 6.7 years.


          


          Radioactivity


          Radium is over one million times more radioactive than the same mass of uranium. Its decay occurs in at least seven stages; the successive main products have been studied and were called radium emanation or exradio (this is radon), radium A (polonium), radium B (lead), radium C (bismuth), etc. Radon is a heavy gas and the later products are solids. These products are themselves radioactive elements, each with an atomic weight a little lower than its predecessor.


          Radium loses about 1% of its activity in 25 years, being transformed into elements of lower atomic weight with lead being the final product of disintegration.


          The SI unit of radioactivity is the becquerel (Bq), equal to one disintegration per second. The curie is a non-SI unit defined as that amount of radioactivity which has the same disintegration rate as 1 gram of Ra-226 (3.7 x 1010 disintegrations per second, or 37 GBq).


          


          Safety


          Handling of radium has been blamed for Marie Curie's premature death.


          
            	Radium is highly radioactive and its decay product, radon gas, is also radioactive. Since radium is chemically similar to calcium, it has the potential to cause great harm by replacing it in bones. Inhalation, injection, ingestion or body exposure to radium can cause cancer and other disorders. Stored radium should be ventilated to prevent accumulation of radon.

          


          
            	Emitted energy from the decay of radium ionizes gases, affects photographic plates, causes sores on the skin, and produces many other detrimental effects.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Radium"
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              	General
            


            
              	Name, symbol, number

              	radon, Rn, 86
            


            
              	Chemical series

              	noble gases
            


            
              	Group, period, block

              	18, 6, p
            


            
              	Appearance

              	colourless
            


            
              	Standard atomic weight

              	(222)gmol1
            


            
              	Electron configuration

              	[Xe] 4f14 5d10 6s2 6p6
            


            
              	Electrons per shell

              	2, 8, 18, 32, 18, 8
            


            
              	Physical properties
            


            
              	Phase

              	gas
            


            
              	Melting point

              	202 K

              (71.15 C, 96 F)
            


            
              	Boiling point

              	211.3 K

              (61.85  C, 79.1  F)
            


            
              	Critical point

              	377 K, 6.28 MPa
            


            
              	Heat of fusion

              	3.247 kJmol1
            


            
              	Heat of vaporization

              	18.10 kJmol1
            


            
              	Specific heat capacity

              	(25 C) 20.786 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P/Pa

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T/K

                    	110

                    	121

                    	134

                    	152

                    	176

                    	211
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	cubic face centered
            


            
              	Oxidation states

              	0
            


            
              	Electronegativity

              	2.2 (Pauling scale)
            


            
              	Ionization energies

              	1st: 1037 kJmol1
            


            
              	Atomic radius (calc.)

              	120 pm
            


            
              	Covalent radius

              	145 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	non-magnetic
            


            
              	Thermal conductivity

              	(300 K) 3.61 mWm1K1
            


            
              	CAS registry number

              	10043-92-2
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of radon
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	210Rn

                    	syn

                    	2.4 h

                    	Alpha

                    	6.404

                    	216Po
                  


                  
                    	211Rn

                    	syn

                    	14.6 h

                    	Epsilon

                    	2.892

                    	211At
                  


                  
                    	Alpha

                    	5.965

                    	207Po
                  


                  
                    	222Rn

                    	trace

                    	3.8235 d

                    	Alpha

                    	5.590

                    	218Po
                  


                  
                    	224Rn

                    	syn

                    	1.8 h

                    	Beta

                    	0.8

                    	224Fr
                  

                

              
            


            
              	References
            


            
              	
            

          


          Radon (pronounced /ˈreɪdɒn/) is the chemical element that has the symbol Rn and atomic number 86. Radon is a colorless, naturally occurring, radioactive noble gas that is formed from the decay of radium. It is one of the heaviest substances that are gases under normal conditions and is considered to be a health hazard. The most stable isotope, 222Rn, has a half-life of 3.8 days and is used in radiotherapy. Although due to its radioactivity, it has been less studied by chemists, there are a few known compounds of this unreactive element.


          Radon is a significant contaminant that affects indoor air quality worldwide. Radon gas from natural sources can accumulate in buildings and reportedly causes 21,000 lung cancer deaths per year in the United States alone. Radon is the second most frequent cause of lung cancer, after cigarette smoking, and radon-induced lung cancer is thought to be the 6th leading cause of cancer death overall.


          


          History and etymology


          Radon is the third discovered radioactive element (after radium and polonium). It was discovered in 1898 by Friedrich Ernst Dorn. In 1900 he reported some experiments in which he noticed that radium compounds emanate a radioactive gas which he named as Radium Emanation (Ra Em). But before that, in 1899, Pierre and Marie Curie observed that the "gas" emitted by radium remained radioactive for a month. That year, Robert B. Owens with Ernest Rutherford noticed variations when trying to measure radiation from thorium oxide. Rutheford noticed that the compounds of thorium continuously emit a radioactive gas which retain the radioactive powers for several minutes and called this gas "emanation" (from Latin "emanare" - to elapse and "emanatio" - expiration), and later Thorium Emanation (Th Em). In 1901 he demonstrated clearly that the emanations are radioactive, but credited the Curies for the discovery of the element. In 1903, similar emanations were observed from actinium by Andr-Louis Debierne and were called Actinium Emanation (Ac Em).


          Several names were suggested for these three gases: exradio, exthorio and exactinio in 1904; radon, thoron and akton in 1918; radeon, thoreon and actineon in 1919, and eventually radon, thoron and actinon in 1920. The likeness of the spectra of these three gases with those of argon, krypton and xenon, and their observed chemical inertia lead Sir William Ramsay to suggest in 1904 that the "emanations" might contain a new element of the noble gas family.


          
            [image: Apparatus used by Ramsay and Whytlaw-Gray to isolate radon. M is a capillary tube where approximately 0.1 mm� were isolated. Rn mixed with H2 entered the evacuated system through siphon A; mercury is shown in black.]

            
              Apparatus used by Ramsay and Whytlaw-Gray to isolate radon. M is a capillary tube where approximately 0.1 mm were isolated. Rn mixed with H2 entered the evacuated system through siphon A; mercury is shown in black.
            

          


          In 1910 Sir William Ramsay and Robert Whytlaw-Gray isolated it, determined its density, and determined that it was the heaviest known gas. They also wrote that "L'expression l'manation du radium est fort incommode," (the expression of radium emanation is very awkward) and suggested the new name niton (Nt) (from the Latin "nitens" meaning "shining") in order to emphasize the property of gas to cause the phosphorescence of some substances, and in 1912 it was accepted by the International Commission for Atomic Weights. In 1923, the International Committee for Chemical Elements and IUPAC chose for the names: radon (Rn), thoron (Tn), and actinon (An). Later, when isotopes were numbered instead of named, the name of the element took the name of the most stable isotope, radon - while Tn became 220Rn and An 219Rn). As late as the 1960s the element was also referred simply as emanation.


          The first synthesized compound of radon was obtained in 1962 and is radon fluoride.


          The first major studies of the health concern occurred in the context of uranium mining, first in the Joachimsthal region of Bohemia and then in the Southwestern United States during the early Cold War. Because radon is a product of uranium, uranium mines may have high concentrations of radon and its highly radioactive daughter products. Many uranium miners in the Four Corners region contracted lung cancer and other pathologies as a result of high levels of exposure to radon in the mid-1950s. The increased incidence of lung cancer was particularly pronounced among Native American and Mormon miners, because those groups normally have low rates of lung cancer. Safety standards requiring expensive ventilation were not widely implemented or policed during that period.


          The danger of radon exposure in dwellings was discovered in 1984 with the case of Stanley Watras, an employee at the Limerick nuclear power plant in Pennsylvania. Watras set off the radiation alarms on his way into work for two weeks straight while authorities searched for the source of the contamination. They were shocked to find that the source was astonishingly high levels of radon, around 100,000 Bq/m (2,700 pCi/L), in his house's basement and it was not related to the nuclear plant. The risks associated with living in his house were estimated to be equivalent to smoking 135 packs of cigarettes every day. Following this event, which was highly publicized, national radon safety standards were set, and radon detection and ventilation became a standard homeowner concern.


          


          Isotopes


          Radon has no stable isotopes, but it has 34 radioactive ones that have been studied and they range from an atomic mass of 195 to 228. The most stable isotope is 222Rn, which is a decay product of 226Ra. It has a half-life of 3.823 days and decomposes by alpha particle emission into 218Po. Among the decay daughters of this decay chain is also the highly unstable isotope 218Rn. The naturally occurring 226Ra is a product of the decay chain of 238U. Hereby is this decay series (with half-lives):


          
            	238U (4.5 x 109 yr)  234Th (24.1 days)  234Pa (1.18 min)  234U (250,000 yr)  230Th (75,000 yr)  226Ra (1,600 yr)  222Rn (3.82 days)  218Po (3.1 min)  218At (1.5 s)  218Rn (35 ms)  214Pb (26.8 min)  214Bi (19.7 min)  214Po (164 s)  210Pb (22.3 yr)  210Bi (5.01 days)  210Po (138 days)  206Pb (stable).

          


          There are three other isotopes that have a half life of above 1 hour: 211Rn, 210Rn and 224Rn. The 220Rn isotope is a natural decay product of the most stable thorium isotope (232Th) for which was named thoron. It has a half-life of 55.6 seconds and also emits alpha radiation. Similarly, 219Rn is derived from the most stable isotope of actinium (227Ac)  for which it was named actinon  and is an alpha emitter with half-life of 3.96 seconds.


          


          Characteristics


          An atom of radon is defined as having a nucleus with 86 protons. At standard temperature and pressure, radon forms a monoatomic gas with a density of 9.73kg/m3, about 8 times the surface density of the Earth's atmosphere, 1.217kg/m3, and is one of the heaviest gases at room temperature and the heaviest of the noble gases (excluding ununoctium). At standard temperature and pressure radon is a colorless gas, but when it is cooled below its freezing point (202 K; 71 C; 96 F) it has a brilliant phosphorescence which turns yellow as the temperature is lowered, and becomes orange- red at the temperatures air liquefies (below 93 K; 180 C). Upon condensation, radon also glows because of the intense radiation it produces.


          Natural radon concentrations in Earth's atmosphere are so low that radon-rich water in contact with the atmosphere will continually lose radon by volatilization. Hence, ground water has a higher concentration of 222Rn than surface water, because the radon is continuously produced by radioactive decay of 226Ra present in rocks. Likewise, the saturated zone of a soil frequently has a higher radon content than the unsaturated zone because of diffusional losses to the atmosphere.


          Radon is a health hazard as exposure can cause lung cancer - in fact it is the second major cause of lung cancer after smoking. Radon as a terrestrial source of background radiation is of particular concern because, although on average it is very rare, this intensely radioactive can be found in high concentrations in many areas of the world, where it represents a significant health hazard. Radon-222 has been classified by International Agency for Research on Cancer as being carcinogenic to humans. The contribution to background radiation from radon is so large that it received special attention in the neutrino detection experiments (see Kamioka Observatory).


          Radon commercialization is regulated, but it is available in small quantities, at a price of almost $6,000 per mililiter. Because it is also radioactive and is a relatively unreactive chemical element, radon has few uses and is seldom used in academic research.


          


          Chemistry
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          Radon is a member of the zero-valence elements that are called noble or inert gases. It is inert to most common chemical reactions (such as combustion, for example) because the outer valence shell contains eight electrons. This produces a stable, minimum energy configuration in which the outer electrons are tightly bound. Nevertheless, due to periodic trends, radon has a lower electronegativity than the element above it, xenon, and thus is relatively more reactive.


          Because of this price and its radioactivity, experimental chemical research is seldomly done on this element and as a result there are very few reported compounds of radon, all either fluorides or oxides. Radon can be oxidized by a few powerful oxidizing agents. such as F2 thus forming radon fluoride. Among the few other reported compounds of radon are radon oxides.


          


          Occurrence


          The average concentration of radon in the atmosphere is about 610-20 atoms Rn for each molecule in the air (or about 150 atoms in each mL of air). It can be found in some spring waters and hot springs. The towns of Boulder, Montana, and Misasa; Bad Kreuznach, Germany, as well as the country of Japan boast radium-rich springs which emit radon. Radon emanates naturally from the ground all over the world, particularly in regions with soils containing granite or shale. However, not all granitic regions are prone to high emissions of radon. Radon emitted from the ground has been shown to accumulate in the air if there is a meteorological inversion and little wind. In some caves, increased radon concentration was observed.


          Radon is found in some petroleum. Because radon has a similar pressure and temperature curve as propane, and oil refineries separate petrochemicals based on their boiling points, the piping carrying freshly separated propane in oil refineries can become somewhat radioactive due to radon decay particles. Residues from the oil and gas industry often contain radium and its daughters. The sulphate scale from an oil well can be very radium rich, while the water, oil and gas from a well often contains radon. The radon decays to form solid radioisotopes which form coatings on the inside of pipework. In an oil processing plant the area of the plant where propane is processed is often one of the more contaminated areas of the plant as radon has a similar boiling point as propane.


          Radon, along with other noble gases krypton and xenon, is also produced during the operation of nuclear power plants. A small fraction of it leaks out of the fuel, through the cladding and into the cooling water, from which it is scavenged. It is then routed to a holding tank where it remains for a large number of half-lives. It is finally purged to the open air through a tall stack which is carefully monitored for radiation level.
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          Radon collects over samples of radium 226 at the rate of around 0.001 cm3/day per g of radium. The radon (222Rn) released into the air decays to 210Pb and other radioisotopes, the levels of 210Pb can be measured. The rate of deposition of this radioisotope is dependent on the weather. Here is a graph of the deposition rate observed in Japan. In the early part of the 20th century in the USA, gold which was contaminated with lead-210 entered the jewelry industry. This was from gold seeds which had held radon-222 which had been melted down (after the radon had decayed). The daughters of the radon are still radioactive today.


          In 1971, Apollo 15 passed 110 kilometers above the Aristarchus plateau on the Moon, and detected a significant rise in alpha particles thought to be caused by the decay of radon-222. The presence of radon222 (222Rn) has been inferred later from data obtained from the Lunar Prospector alpha particle spectrometer.


          Depending on how houses are built and ventilated, radon may accumulate in basements and dwellings. The highest average radon concentrations in counties in the U.S. are found in Iowa and in the Appalachian Mountain areas in southeastern Pennsylvania. Some of the highest readings ever have been recorded in the Irish town of Mallow, County Cork prompting local fears regarding lung cancer. Iowa has the highest average radon concentrations in the nation due to significant glaciation that ground the granitic rocks from the Canadian Shield and deposited it as soils making up the rich Iowa farmland. Many cities within the state, such as Iowa City have passed requirements for radon resistant construction in all new homes. A recent study has noted that the counties surrounding Three Mile Island have the highest radon concentrations in the United States and that this may be the cause of the increased lung cancer noted in the region.


          The European Union recommends that action should be taken starting from concentrations of 400 Bq/m (11 pCi/L) for old houses and 200 Bq/m (5 pCi/L) for new ones. After publication of the North American and European Pooling Studies, Health Canada has proposed a new guideline that lowers their action level from 800 to 200 Bq/m (22 to 5 pCi/L). The United States Environmental Protection Agency (EPA) strongly recommends action for any house with a concentration higher than 148 Bq/m (4 pCi/L), and encourages action starting at 74 Bq/m (2 pCi/L). EPA radon risk level tables including comparisons to other risks encountered in life are available in their citizen's guide. Nearly one in 15 homes in the U.S. has a high level of indoor radon according to their statistics. The U.S. Surgeon General and EPA recommend all homes be tested for radon.


          


          Applications


          


          Medical


          It has been claimed that exposure to radon gas mitigates auto-immune diseases such as arthritis. As a result, in the late 20th century and early 21st century, some "health mines" were established in Basin, Montana which attracted people seeking relief from health problems such as arthritis through limited exposure to radioactive mine water and radon. The practice was controversial because of the "well-documented ill effects of high-dose radiation on the body."


          Radioactive water baths have been applied since 1906 in Jchymov, Czech Republic, but even before radon discovery they were used in Bad Gastein, Austria. Hot radium-rich spring releasing radon is also used in traditional Japanese onsen in Misasa, Tottori prefecture. Drinking therapy is applied in Bad Brambach, Germany. Inhalation therapy is carried out in Gasteiner-Heilstollen, Austria, in Kowary, Poland and in Boulder, Montana, United States. In the United States and Europe there are a few "radon spas," where people sit for minutes or hours in a high-radon atmosphere in the belief that low doses of radiation will invigorate or energize them.


          In addition personal testimonies of arthritis relief and other benefits, there is some (very limited) scientific evidence for this belief, known as hormesis. However, the general scientific community finds it unsubstantiated. There is no known biological mechanism by which such an effect could occur. In addition, it conflicts with the internationally recognized standard that there is no safe threshold for radiation exposure and that exposure should be limited to that "as low as reasonably achievable" (ALARA).


          The radon gas which used as a cancer treatment in medicine is obtained from the decay of a radium chloride source. In the past, radium and radon have both been used for X-ray medical radiography, but they have fallen out of use as they are radiotoxic alpha radiation emitters which are expensive and have been replaced with iridium-192 and cobalt-60 since they are far better photon sources.


          


          Scientific


          Radon emanation from the soil varies with soil type and with surface uranium content, so outdoor radon concentrations can be used to track air masses to a limited degree. This fact has been put to use by some atmospheric scientists. Because of radon's rapid loss to air and comparatively rapid decay, radon is used in hydrologic research that studies the interaction between ground water and streams. Any significant concentration of radon in a stream is a good indicator that there are local inputs of ground water. Radon is also used in the dating of oil-containing soils because radon has a high affinity of oil-like substances.


          Radon soil-concentration has been used in an experimental way to map buried close-subsurface geological faults, because concentrations are generally higher over the faults. Similarly it has found some limited use in geothermal prospecting. Some researchers have even looked at elevated soil-gas radon concentrations, or rapid changes in soil or groundwater radon concentrations, as a predictor for earthquakes. Results have been generally unconvincing but may ultimately prove to have some limited use in specific locations.


          Radon is a known pollutant emitted from geothermal power stations, though it disperses rapidly, and no radiological hazard has been demonstrated in various investigations. The trend in geothermal plants is to reinject all emissions by pumping deep underground, and this seems likely to ultimately decrease such radon hazards further.


          


          Testing and mitigation


          ASTM E-2121 is a standard for reducing radon in homes as far as practicable below 4 picocuries per liter (pCi/L) in indoor air. ). Radon test kits are commercially available. The kit includes a collector that the user hangs in the lowest livable floor of the house for 2 to 7 days. The user then sends the collector to a laboratory for analysis. The National Environmental Health Association provides a list of radon measurement professionals. Long term kits, taking collections for up to one year, are also available. An open land test kit can test radon emissions from the land before construction begins. The EPA and the National Environmental Health Association have identified 15 types of radon testing. A Lucas cell is one type of device.


          Radon levels fluctuate naturally. An initial test might not be an accurate assessment of your home's average radon level. Transient weather can affect short term measurements. Therefore, a high result (over 4 pc/l) justifies repeating the test before undertaking more expensive abatement projects. Measurements between 4 and 10 pc/l warrant a long term radon test. Measurements over 10 pc/l warrant only another short term test so that abatement measures are not unduly delayed. Purchasers of real estate are advised to delay or decline a purchase if the seller has not successfully abated radon to 4 pc/l or less.


          The National Environmental Health Association administers a voluntary National Radon Proficiency Program for radon professionals consisting of individuals and companies wanting to take training courses and examinations to demonstrate their competency. A list of mitigation service providers is available. Indoor radon can be mitigated by sealing basement foundations, water drainage, or by sub-slab de-pressurization. In severe cases, mitigation can use air pipes and fans to exhaust sub-slab air to the outside. Indoor ventilation systems are more effective, but exterior ventilation can be cost-effective in some cases. Modern construction that conserves energy by making homes air tight exacerbates the risks of radon exposure if radon is present in the home. Older homes with more porous construction are more likely to vent radon naturally. Ventilation systems can be combined with a heat exchanger to recover energy in the process of exchanging air with the outside. Homes built on a crawl space can benefit from a radon collector installed under a radon barrier (a sheet of plastic that covers the crawl space).


          


          Precautions
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          Radon is the invisible, radioactive atomic gas that results from radioactive decay of some forms of uranium that may be found in rock formations beneath buildings or in certain building materials themselves. Radon is probably the most pervasive serious hazard for indoor air in the United States and Europe, probably responsible for tens of thousands of lung cancer deaths per annum. There are relatively simple tests for radon gas, but these tests are not commonly done, even in areas of known systematic hazards. Radon is a very heavy gas and thus will tend to accumulate at the floor level. Building materials can actually be a significant source of radon, but very little testing is done for stone, rock or tile products brought into building sites. The half life for radon is 3.8 days, indicating that once the source is removed, the hazard will be greatly reduced within a few weeks. However annually thousands of people go to Radon contaminated mines for purposeful exposure to help with the symptoms of arthritis without any serious health effects.


          Radon presents significant risks since it is a colorless and odorless gas and therefore not readily detectable by a human. The radiation decay products ionize genetic material, causing mutations that sometimes turn cancerous. Radon exposure is the second major cause of lung cancer after smoking. Radon gas levels vary by locality and the composition of the underlying soil and rocks. For example, in areas such as Cornwall in the UK (which has granite as substrata), radon gas is a major problem, and buildings have to be force-ventilated with fans to lower radon gas concentrations. The United States Environmental Protection Agency (EPA) estimates that one in 15 homes in the U.S. has radon levels above the recommended guideline of 4 picocuries per liter (pCi/L) (148 Bq/ m). Iowa has the highest average radon concentration in the United States; studies performed there have demonstrated a 50% increased lung cancer risk with prolonged radon exposure above the EPA's action level of 4 pCi/L.


          Radon is a terrestrial source of radiation that is of particular concern because, although on average it is very rare, this intensely radioactive element can be found in high concentrations in many areas of the world, where it represents a significant health hazard. Radon is a decay product of uranium, which is relatively common in the earth's crust, but generally concentrated in ore-bearing rocks scattered around the world. Radon seeps out of these ores into the atmosphere or into ground water, and in these localities it can accumulate within dwellings and expose humans to high concentrations. The widespread construction of well insulated and sealed homes in the northern industrialized world has led to radon becoming the primary source of background radiation in some localities in northern North America and Europe. Some of these areas, including Cornwall and Aberdeenshire in the United Kingdom have high enough natural radiation levels that nuclear licensed sites cannot be built there  the sites would already exceed legal radiation limits before they opened, and the natural topsoil and rock would all have to be disposed of as low-level nuclear waste.


          Radiation exposure from radon is indirect. Radon has a short half-life (4 days) and decays into other solid particulate radium-series radioactive nuclides. These radioactive particles are inhaled and remain lodged in the lungs, causing continued exposure. People in affected localities can receive up to 10 mSv per year background radiation. Radon is thus the second leading cause of lung cancer after smoking, and accounts for 15,000 to 22,000 cancer deaths per year in the US alone. The general population is exposed to small amounts of polonium as a radon daughter in indoor air; the isotopes 214Po and 218Po are thought to cause the majority of the estimated 15,000-22,000 lung cancer deaths in the US every year that have been attributed to indoor radon.


          The general effects of radon to the human body are caused by its radioactivity and consequent risk of radiation-induced cancer. As an inert gas, radon has a low solubility in body fluids which leads to a uniform distribution of the gas throughout the body. Radon gas and its solid decay products are carcinogens. The greatest health risks come from exposure to the inhaled solid radon gas decay products that are produced during the radioactive decay of radon gas. Two of these decay products, polonium-218 and 214, present a significant radiologic hazard. Once the radioactive decay products are inhaled into the lung, they undergo further radioactive decay, releasing small bursts of energy in the form of alpha particles that can either cause DNA breaks or create free radicals.


          It is not known whether radon can cause health effects in other organs besides the lungs. The effects of radon, which is found in food or drinking water, are unknown.
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          The largest single source of radiation exposure to the general public is naturally-occurring radon gas, which comprises approximately 55% of the annual background dose. The largest natural contributor to public radiation dose is radon, a naturally occurring, radioactive gas found in soil and rock. If the gas is inhaled, some of the radon particles may attach to the inner lining of the lung. These particles continue to decay, emitting alpha particles which can damage cells in the lung tissue.. The death of Marie Curie at age 66 from leukemia was likely caused by prolonged exposure to high doses of ionizing radiation. Curie worked extensively with Radium, which decays into Radon, along with other radioactive materials that emit beta and gamma rays.


          In the United Kingdom, residential radon is, after cigarette smoking, the second most frequent cause of lung cancer deaths; 83.9% of deaths are attributed to smoking only, 1.0% to radon only, and 5.5% to a combination of radon and smoking. Radon-induced lung cancer is thought to be the 6th leading cause of cancer death overall. Based on studies carried out by the National Academy of Sciences in the United States, radon is the second most common cause of lung cancer after cigarette smoking, accounting for 15,000 to 22,000 cancer deaths per year in the U.S. The Surgeon General of the United States has reported that over 20,000 Americans die each year of radon-related lung cancer. The United States Environmental Protection Agency (EPA) recommends homes be fixed if an occupant's long-term exposure will average 4 picocuries per liter (pCi/L) (148 Bq m3) or higher. Beginning with the late 1980s, this lead to activists forming campaigns to raise awareness of radiation resulting from radon.


          The most elaborate case-control epidemiologic radon study performed by R. William Field and colleagues demonstrated a 50% increased lung cancer risk with prolonged radon exposure at the EPA's action level of 4 pCi/L. Iowa has the highest average radon concentrations in the nation and a very stable population which added to the strength of the study. Pooled epidemiologic radon studies have also shown an increased lung cancer risk from radon below the EPA's action level of 4 pCi/L.


          Radiation from radon has been attribuited to increase of lung cancer among smokers too. This is because the daughters of radon often become attached to smoke and dust particles and are then able to lodge in the lungs. It is unknown whether radon causes other types of cancer, but recent studies suggest a need for further studies to assess the relationship between radon and leukemia. Radon is a common problem encountered during uranium mining as it is a radioactive gas. Inhalation of radon gas caused sharp increases in lung cancers among uranium miners employed in the 1940s and 1950s.


          Bernard Cohen has been a staunch opponent to the so called Linear no-threshold model (LNT) which postulates that there is no safe threshold for radiation exposure. His debates in academic periodicals and published correspondence with R. William Field, Brian J. Smith (assistant professor of biostatistics, University of Iowa), Jerry Puskin (from the U.S. Environmental Protection Agency), Sarah Darby, and Sir Richard Doll and others regarding his radon-related ecologic studies are legendary. He offered many rewards ($10,000) if people could provide evidence that the inverse association he found between radon (county averages) and lung cancer (county averages) was due to some factor other than failure of the linear-no threshold theory. Puskin, Smith, Field and others have claimed that his findings are due in part to his inability to control for the inverse association between smoking and radon.
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          Ragtime (alternately spelled Rag-time) is an American musical genre which enjoyed its peak popularity between 1897 and 1918. It has had several periods of revival since then and is still being composed today. Ragtime was the first truly American musical genre, predating jazz. It began as dance music in popular music settings years before being published as popular sheet music for piano. Being a modification of the then popular march, it was usually written in 2/4 or 4/4 time (meter) with a predominant left hand pattern of bass notes on odd-numbered beats and chords on even-numbered beats accompanying a syncopated melody in the right hand. A composition in this style is called a "rag". A rag written in 3/4 time is a "ragtime waltz".


          Ragtime is not a "time" ( meter) in the same sense that march time is 2/4 meter and waltz time is 3/4 meter; it is rather a musical genre that uses an effect that can be applied to any meter. The defining characteristic of ragtime music is a specific type of syncopation in which melodic accents occur between metrical beats. This results in a melody that seems to be avoiding some metrical beats of the accompaniment by emphasizing notes that either anticipate or follow the beat. The ultimate (and intended) effect on the listener is actually to accentuate the beat, thereby inducing the listener to move to the music. Scott Joplin, the composer/pianist known as the "King of Ragtime", called the effect "weird and intoxicating". He also used the term "swing" in describing how to play ragtime music: "Play slowly until you catch the swing...". The name swing later came to be applied to an early genre of jazz that developed from ragtime. Converting a non-ragtime piece of music into ragtime by changing the time values of melody notes is known as "ragging" the piece. Original ragtime pieces usually contain several distinct themes, four being the most common number.


          According to the New Grove Dictionary of Jazz the musical form was originally called "ragged time" which was elided to "ragtime" ( elision).


          


          Historical context


          Ragtime originated in African American musical communities, in the late 19th century, and descended from the jigs and marches played by all-black bands common in all Northern cities with black populations. By the start of the 20th century it became widely popular throughout North America and was listened and danced to, performed, and written by people of many different subcultures. A distinctly American musical style, ragtime may be considered a synthesis of African syncopation and European classical music, though this description is oversimplified.
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          Some early piano rags are entitled marches, and "jig" and "rag" were used interchangeably in the mid-1890s and ragtime was also preceded by its close relative the cakewalk. In 1895, black entertainer Ernest Hogan published two of the earliest sheet music rags, one of which ("All Coons Look Alike to Me") eventually sold a million copies. As fellow Black musician Tom Fletcher said, Hogan was the "first to put on paper the kind of rhythm that was being played by non-reading musicians." While the song's success helped introduce the country to ragtime rhythms, its use of racial slurs created a number of derogatory imitation tunes, known as " coon songs" because of their use of extremely racist and stereotypical images of blacks. In Hogan's later years he admitted shame and a sense of "race betrayal" for the song while also expressing pride in helping bring ragtime to a larger audience.


          The emergence of mature ragtime is usually dated to 1897, the year in which several important early rags were published. In 1899, Scott Joplin's Maple Leaf Rag was published, which became a great hit and demonstrated more depth and sophistication than earlier ragtime. Ragtime was one of the main influences on the early development of jazz (along with the blues). Some artists, like Jelly Roll Morton, were present and performed both ragtime and jazz styles during the period the two genres overlapped. Jazz largely surpassed ragtime in mainstream popularity in the early 1920s, although ragtime compositions continue to be written up to the present, and periodic revivals of popular interest in ragtime occurred in the 1950s and the 1970s.


          Some authorities consider ragtime to be a form of classical music. The heyday of ragtime predated the widespread availability of sound recording. Like classical music, and unlike jazz, classical ragtime was and is primarily a written tradition, being distributed in sheet music rather than through recordings or by imitation of live performances. Ragtime music was also distributed via piano rolls for player pianos. A folk ragtime tradition also existed before and during the period of classical ragtime (a designation largely created by Scott Joplin's publisher John Stark), manifesting itself mostly through string bands, banjo and mandolin clubs (which experienced a burst of popularity during the early 20th Century), and the like.


          A form known as novelty piano (or novelty ragtime) emerged as the traditional rag was fading in popularity. Where traditional ragtime depended on amateur pianists and sheet music sales, the novelty rag took advantage of new advances in piano-roll technology and the phonograph record to permit a more complex, pyrotechnic, performance-oriented style of rag to be heard. Chief among the novelty rag composers is Zez Confrey, whose "Kitten on the Keys" popularized the style in 1921.


          Ragtime also served as the roots for stride piano, a more improvisational piano style popular in the 1920s and 1930s. Elements of ragtime found their way into much of the American popular music of the early 20th century. It also played a central role in the development of the musical style later referred to as " Piedmont blues;" indeed, much of the music played by such artists of the genre, such as Reverend Gary Davis, Blind Boy Fuller, Elizabeth Cotten, and Etta Baker, could be referred to as "ragtime guitar."


          Although most ragtime was composed for piano, transcriptions for other instruments and ensembles are common, notably including Gunther Schuller's arrangements of Joplin's rags. Occasionally ragtime was originally scored for ensembles (particularly dance bands and brass bands), or as songs. Joplin had long-standing ambitions for a synthesis of the worlds of ragtime and opera, to which end the opera Treemonisha was written; but it was never performed in his lifetime. In fact the score was lost for decades, then rediscovered in 1970; it has been performed in numerous productions since then. An earlier opera by Joplin, A Guest of Honour, has been lost.


          


          Styles of ragtime
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          Ragtime pieces came in a number of different styles during the years of its popularity and appeared under a number of different descriptive names. It is related to several earlier styles of music, has close ties with later styles of music, and was associated with a few musical " fads" of the period such as the foxtrot. Many of the terms associated with ragtime have inexact definitions, and are defined differently by different experts; the definitions are muddled further by the fact that publishers often labelled pieces for the fad of the moment rather than the true style of the composition. There is even disagreement about the term "ragtime" itself; experts such as David Jasen and Trebor Tichenor choose to exclude ragtime songs from the definition but include novelty piano and stride piano (a modern perspective), while Edward A. Berlin includes ragtime songs and excludes the later styles (which is closer to how ragtime was viewed originally). Many ragtime pianists, Eubie Blake and Mark Birnbaum among them, include the songs and the later styles as ragtime. The terms below should not be considered exact, but merely an attempt to pin down the general meaning of the concept.


          
            	Cakewalk - A pre-ragtime dance form popular until about 1904. The music is intended to be representative of an African-American dance contest in which the prize is a cake. Many early rags are cakewalks.


            	Characteristic march - A march incorporating idiomatic touches (such as syncopation) supposedly characteristic of the race of their subject, which is usually African-Americans. Many early rags are characteristic marches.


            	Two-step - A pre-ragtime dance form popular until about 1911. A large number of rags are two-steps.


            	Slow drag - Another dance form associated with early ragtime. A modest number of rags are slow drags.


            	Coon song - A pre-ragtime vocal form popular until about 1901. A song with crude, racist lyrics often sung by white performers in blackface. Gradually died out in favour of the ragtime song. Strongly associated with ragtime in its day, it is one of the things that gave ragtime a bad name.


            	Ragtime song - The vocal form of ragtime, more generic in theme than the coon song. Though this was the form of music most commonly considered "ragtime" in its day, many people today prefer to put it in the "popular music" category. Irving Berlin was the most commercially successful composer of ragtime songs, and his " Alexander's Ragtime Band" (1911) was the single most widely performed and recorded piece of this sort, even though it contains virtually no ragtime syncopation. Gene Greene was a famous singer in this style.


            	Folk ragtime - A name often used to describe ragtime that originated from small towns or assembled from folk strains, or at least sounded as if they did. Folk rags often have unusual chromatic features typical of composers with non-standard training.


            	Classic rag - A name used to describe the Missouri-style ragtime popularized by Scott Joplin, James Scott, and others.


            	Fox-trot - A dance fad which began in 1913. Fox-trots contain a dotted-note rhythm different from that of ragtime, but which nonetheless was incorporated into many late rags.


            	Novelty piano - A piano composition emphasizing speed and complexity which emerged after World War I. It is almost exclusively the domain of white composers.


            	Stride piano - A style of piano which emerged after World War I, developed by and dominated by black East coast pianists ( James P. Johnson, Fats Waller and Willie 'The Lion' Smith). Together with novelty piano, it may be considered a successor to ragtime, but is not considered by all to be "genuine" ragtime. Johnson composed the song that is arguably most associated with the Roaring Twenties, "Charleston." A recording of Johnson playing the song appears on the compact disc, James P. Johnson: Harlem Stride Piano (Jazz Archives No. 111, EPM, Paris, 1997). Johnson's recorded version has a ragtime flavor.
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          Ragtime revivals


          In the early 1940s many jazz bands began to include ragtime in their repertoire and put out ragtime recordings on 78 RPM records. Old numbers written for piano were rescored for jazz instruments by jazz musicians, which gave the old style a new sound. The most famous recording of this period is Pee Wee Hunt's version of Euday L. Bowman's Twelfth Street Rag.


          A more significant revival occurred in the 1950s. A wider variety of ragtime styles of the past were made available on records, and new rags were composed, published, and recorded. Much of the ragtime recorded in this period is presented in a light-hearted novelty style, looked to with nostalgia as the product of a supposedly more innocent time. A number of popular recordings featured "prepared pianos," playing rags on pianos with tacks on the keys and the instrument deliberately somewhat out of tune, supposedly to simulate the sound of a piano in an old honky tonk.


          Three events brought forward a different kind of ragtime revival in the 1970s. First, pianist Joshua Rifkin brought out a compilation of Scott Joplin's work on Nonesuch Records, which was nominated for a Grammy in the "Best Classical Performance - Instrumental Soloist(s) without Orchestra" category in 1971. This recording reintroduced Joplin's music to the public in the manner the composer had intended, not as a nostalgic stereotype but as serious, respectable music. Second, the New York Public Library released a two-volume set of "The Collected Works of Scott Joplin," which renewed interest in Joplin among musicians and prompted new stagings of Joplin's opera Treemonisha. Finally, with the release of the motion picture The Sting in 1973, which had a Marvin Hamlisch soundtrack of Joplin tunes, ragtime was brought to a wide audience. Hamlisch's rendering of Joplin's 1902 rag The Entertainer was a top 40 hit in 1974.


          In 1998, an adaption of E.L. Doctorow's historic novel, Ragtime was produced on Broadway. With music by Stephen Flaherty and lyrics by Lynn Ahrens, the show featured several rags as well as songs in other musical genres.


          In modern times, younger musicians have again begun to find ragtime, and incorporate it into their musical repertoires. Such acts include The Kitchen Syncopators, Inkwell Rhythm Makers, The Gallus Brothers and the not-quite as young Baby Gramps.


          


          Ragtime composers
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          By far the most famous ragtime composer was Scott Joplin. Joseph Lamb and James Scott are, together with Joplin, acknowledged as the three most sophisticated ragtime composers. Some rank Artie Matthews as belonging with this distinguished company. Other notable ragtime composers included May Aufderheide, Eubie Blake, George Botsford, Zez Confrey, Ben Harney, Charles L. Johnson, Luckey Roberts, Paul Sarebresole, Wilbur Sweatman, and Tom Turpin.


          Modern ragtime composers include William Bolcom, William Albright, David Thomas Roberts, Frank French, Trebor Tichenor, Mark Birnbaum, Reginald R. Robinson, John Roache, Tom Brier, and Warren Trachtman.


          


          Quotations


          "There are a great many colored people who are ashamed of the cake-walk, but I think they ought to be proud of it. It is my opinion that the colored people of this country have done four things which refute the oft-advanced theory that they are an absolutely inferior race, which demonstrate that they have originality and artistic conception, and, what is more, the power of creating that which can influence and appeal universally. The first two of these are the Uncle Remus stories, collected by Joel Chandler Harris, and the Jubilee songs, to which the Fisk singers made the public and the skilled musicians of both America and Europe listen. The other two are ragtime music and the cake-walk. No one who has traveled can question the world-conquering influence of ragtime, and I do not think it would be an exaggeration to say that in Europe the United States is popularly known better by ragtime than by anything else it has produced in a generation. In Paris they call it American music."


          James Weldon Johnson: The Autobiography of an Ex-Colored Man, 1912.


          
            Retrieved from " http://en.wikipedia.org/wiki/Ragtime"
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          Rail transport is the conveyance of passengers and goods by means of wheeled vehicles specially designed to run along railways or railroads. Rail transport is part of the logistics chain, which facilitates international trade and economic growth in most countries.


          Typical railway tracks consist of two parallel rails, normally made of steel, secured to cross beams, termed sleepers (UK and Australia) or ties (US). The sleepers maintain a constant distance between the two rails; a measurement known as the " gauge" of the track. To maintain the alignment of the track it is either laid on a bed of ballast or else secured to a solid concrete foundation. The whole is referred to as permanent way (UK and Australia usage) or right-of-way (North American usage).


          Railway rolling stock, which is fitted with metal wheels, moves with low frictional resistance when compared to road vehicles. On the other hand, locomotives and powered cars normally rely on the point of contact of the wheel with the rail for traction and adhesion (the part of the transmitted axle load that makes the wheel "adhere" to the smooth rail). While this is usually sufficient under normal dry rail conditions, adhesion can be reduced or even lost through the presence of unwanted material on the rail surface, such as moisture, grease, ice, or dead leaves.


          


          General
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          Rail transport is an energy-efficient and capital-intensive means of mechanised land transport and is a component of logistics. Along with various engineered components, rails constitute a large part of the permanent way. They provide smooth and hard surfaces on which the wheels of the train can roll with a minimum of friction. As an example, a typical modern wagon can hold up to 125 tons of freight on two four-wheel bogies/trucks (100 tons in UK). The contact area between each wheel and the rail is tiny, a strip no more than a few millimetres wide, which minimizes friction. In addition, the track distributes the weight of the train evenly, allowing significantly greater loads per axle / wheel than in road transport, leading to less wear and tear on the permanent way. This can save energy compared with other forms of transportation, such as road transport, which depends on the friction between rubber tires and the road. Trains also have a small frontal area in relation to the load they are carrying, which cuts down on forward air resistance and thus energy usage, although this does not necessarily reduce the effects of side winds.
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          Due to these various benefits, rail transport is a major form of public transport in many countries. In Asia, for example, many millions use trains as regular transport in India, China, South Korea and Japan. It is also widespread in European countries. By comparison, intercity rail transport in the United States is relatively scarce outside the Northeast Corridor, although a number of major U.S. cities have heavily-used, local rail-based passenger transport systems or light rail or commuter rail operations.


          The vehicles travelling on the rails, collectively known as rolling stock, are arranged in a linked series of vehicles called a train, which can include a locomotive if the vehicles are not individually powered. A locomotive (or "engine") is a powered vehicle used to haul a train of unpowered vehicles. In the USA, individual unpowered vehicles are known generically as cars. These may be passenger carrying or used for freight purposes. For passenger-carrying vehicles, the term carriage or coach is used, while a freight-carrying vehicle is known as a freight car in the United States and a wagon or truck in Great Britain. An individually-powered passenger vehicle is known as a railcar or a power car; when one or more as these are coupled to one or more unpowered trailer cars as an inseparable unit, this is called a railcar set or multiple unit.


          


          History


          


          Stone rails
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          The earliest evidence of a railway found thus far was the 6-kilometre (3.7mi) Diolkos wagonway, which transported boats across the Corinth isthmus in Greece during the 6th century BC. Trucks pushed by slaves ran in grooves in limestone, which provided the track element, preventing the wagons from leaving the intended route. The Diolkos ran for over 1300years, until 900 AD. The first horse-drawn wagonways also appeared in ancient Greece, with others to be found on Malta and various parts of the Roman Empire, using cut-stone tracks. An example of stone track still exists on Dartmoor, England, where the Haytor Granite Tramway was built in 1820 using grooved granite blocks.


          


          Wooden rails


          Railways began reappearing in Europe after the Dark Ages following the collapse of the Roman Empire. The earliest known record of a railway in Europe from this period is a stained-glass window in the Minster of Freiburg im Breisgau dating from around 1350. By 1550, narrow gauge railways operating with wooden rails were common in mines in Europe. The first railways in Great Britain (also known as wagonways) were constructed in the early 17th century, mainly for transporting coal from mines to canal wharfs where it could be transferred to a boat for onward shipment. The earliest recorded examples are the Wollaton Wagonway in Nottinghamshire and the Bourtreehill - Broomlands Wagonway in Irvine, Ayrshire. Other examples can be found in Broseley in Shropshire, where wooden rails and flanged wheels were utilised, as on a modern railway. However, the rails were prone to wear out under the pressure, and had to be replaced regularly.


          


          Iron plate rail


          In 1768, the Coalbrookdale Iron Works laid cast iron plates on top of the wooden rails, providing a more durable load-bearing surface. These were later used by Benjamin Outram at his foundry in Ripley, Derbyshire, the first time standardised components were produced. It was these that led to the name "platelayer" for workers on the permanent way. The advantage was that a considerable variation in wheel spacing (gauge) could be accommodated. However, wheels would bind against the upright part of the plate, and mud and stones would accumulate. On the Little Eaton Gangway in 1799, where Outram used passing loops on the single track, moveable plates were provided, called "pointers", which became shortened to "points".


          


          Edge rail
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          From the late 18th century, iron "edge rails" began to appear. The British civil engineer William Jessop designed smooth iron edge rails, which were used in conjunction with flanged iron wheels, introducing them on a route between Loughborough and Nanpantan, Leicestershire, as an adjunct to the Charnwood Forest Canal, in 1793-4. In 1803, Jessop opened the Surrey Iron Railway in south London, arguably the world's first horse-drawn public railway. Being of cast iron these rails were short, around three feet long, of a "fish-bellied" design. They had a foot at each end by means of which they were fastened to stone blocks in the ground.


          


          Wrought iron and steel


          Cast iron is a brittle material and the short lengths meant that they soon became uneven. However, developments in the process of hot rolling iron meant that longer length rails could be produced. In 1805, the first wrought iron rails were produced at Bedlington Ironworks near Durham. The first steel rails were produced by Robert Forester Mushet and laid at Derby station in 1857. Modern railways still use steel rails, but they are typically welded together to form lengths of continuous welded rail which removes the additional wear and tear on rolling stock caused by the tiny differences in rail surface height at the joint between adjacent rail sections.


          


          Motive power


          


          Steam locomotives
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          The first locomotive to haul a train of wagons on rails was designed by Cornish engineer Richard Trevithick, and was demonstrated in 1804 on a plateway at Merthyr Tydfil, South Wales. Although the locomotive successfully hauled the train, the rail design was not a success, partly because its weight broke a number of the brittle cast-iron plates. Despite this setback, another area of South Wales pioneered rail operations, when, in 1806, a horse-drawn railway was built between Swansea and Mumbles: the Swansea-Mumbles railway started carrying fare-paying passengers in 1807  the first in the world to do so.


          In 1811, John Blenkinsop designed the first successful and practical railway locomotive. He patented a system of moving coals by a rack railway worked by a steam locomotive (patent no. 3431), and a line was built connecting the Middleton Colliery to Leeds. The locomotive ( The Salamanca) was built in 1812 by Matthew Murray of Fenton, Murray and Wood. The Middleton Railway was the first railway to successfully use steam locomotives on a commercial basis. It was also the first railway in Great Britain to be built under the terms laid out in an Act of Parliament. Blenkinsop's engine had double-acting cylinders and, unlike the Trevithick pattern, no flywheel. Due to previous experience with broken rails, the locomotive was made very light and this brought concerns about insufficient adhesion, so instead of driving the wheels directly, the cylinders drove a cogwheel through spur gears, the cogwheel providing traction by engaging with a rack cast into the side of the rail.
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          In Scotland, the Kilmarnock and Troon Railway was the first railway constructed, and was authorised by Act of Parliament in 1808. The civil engineer leading the project was William Jessop, and its 1811 construction meant that it was the first railway in Scotland to use a steam locomotive, while it was the only line in Scotland for 14years. Its representation appeared in the Coat of Arms of the Burgh of Troon. The line was intended to carry coal for the Duke of Portland; and ran services between Kilmarnock and Troon Harbour. The line began life as a 9.5 mile (16km), double track 4ft 0 in (1,219mm) gauge, horse-drawn waggonway. It was built using cast iron plate rails with an inner flange. A George Stephenson-built locomotive, his second one from Killingworth Colliery, was tried on the main line in 1817, but the weight of the engine broke the cast iron plate rails. It worked better when wooden rails were used, and the locomotive remained in use until 1848.


          The Stockton and Darlington Railway opened in northern England in 1825 to be followed five years later by the Liverpool and Manchester Railway, considered to be the world's first "Inter City" line. The rail gauge (the distance between the two rails of the track) was used for the early wagonways, and had been adopted for the Stockton and Darlington Railway. The 4ft 8in (1,435mm) width became known as the international " standard gauge", used by about 60 percent of the world's railways. The Liverpool and Manchester Railway, on the other hand, proved the viability of rail transport when, after organising the Rainhill Trials of 1829, Stephenson's Rocket successfully hauled a load of 13 tons at an average speed of 12 miles per hour. The company took the step of working its trains from its opening entirely by steam traction. Railways then soon spread throughout the United Kingdom and the world, and became the dominant means of land transport for nearly a century, until the invention of aircraft and automobiles, which prompted a gradual decline in railways.


          The first railroad in the United States may have been a gravity railroad in Lewiston, New York in 1764. The 1810 Leiper Railroad in Pennsylvania was intended as the first permanent railroad, and the 1826 Granite Railway in Massachusetts was the first commercial railroad to evolve through continuous operations into a common carrier. The Baltimore and Ohio, opened in 1830, was the first to evolve into a major system. In 1867, the first elevated railroad was built in New York. In 1869, the symbolically important transcontinental railroad was completed in the United States with the driving of a golden spike at Promontory, Utah. The development of the railroad in the United States helped reduce transportation time and cost, which allowed migration towards the west. Railroads increased the accessibility of goods to consumers, thus allowing individuals and capital to flow westward. Railroads created national markets characterized by the 'law of one price' by lowering difference in price charged for commodity between suppliers and demanders. Railroads increased social savings, and were the largest contributors of any innovation before 1900.


          The South American experience regarding railways was first achieved in 1854, when a line was laid between the Chilean towns of Caldera and Copiapo. However, the first concerted trans-Andine attempt between Argentina and Chile did not occur until the 1870s, due to the financial risks involved in such a project. It was not until 1887 that the Argentinians began to construct their part of the enterprise, with the Chileans beginning construction in 1889, though by 1893, work had ceased due to financial constraints. In 1896, the Transandine Railway Company was created in London to purchase the existing railways and construct a continuous line between Argentina and Chile that would improve transport and communication links in South America. This was finally completed in 1908, when the Argentine and Chilean stretches of track were joined.


          


          Dieselisation
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          Dieselisation was the replacement of the steam locomotive with the diesel-electric locomotive (often referred to as a " diesel locomotive"), a process which began in the 1930s and is now substantially complete worldwide.


          Dieselisation took place largely because of the reduction in operating costs it allowed. Steam locomotives require large pools of labour to clean, load, maintain and run. They also require extensive service, coaling and watering facilities. Diesel locomotives require significantly less time and labour to operate and maintain.


          After World War II, dramatically increased labour costs in the Western World made steam an increasingly costly form of motive power. At the same time, the war had forced improvements in internal combustion engine technology that made diesel locomotives cheaper and more powerful. The post war world also re-aligned the business and financial markets, as did world geo-politics as in the Cold War (1947-1953).


          


          Electrification
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          Robert Davidson started to experiment with an electrical railway car in Scotland in 1838. By 1839 he had completed and presented a 4.8 m long carriage that weighed six tons, including batteries. It reached a maximum speed of 6.4 kilometres per hour.


          Magnus Volk opened his electric railway in Brighton in 1883.


          The use of overhead wires conducting electricity, invented by Granville T. Woods in 1888, among several other improvements, led to the development of electrified railways, the first of which in the United States was operated at Coney Island in 1892. Richmond, Virginia had the first successful electrically-powered trolley system in the United States. Designed by electric power pioneer Frank J. Sprague, the trolley system opened its first line in January, 1888. Richmond's hills, long a transportation obstacle, were considered an ideal proving ground. The new technology soon replaced horse-powered streetcars.


          Sweden got the perhaps first fully electrified developed railway that efficiently transported commuters as well as goods, in 1895. At the time it ran from close to central Stockholm to Rimbo, located in the countryside Roslagen. It is still in use to commuters today but runs only about a third of its biggest extent, much due to it not using the standard gauge but 3ft (891mm).


          In the USSR the phenomenon of children's railways was developed in the 1930s (the world's first one was opened on 24 July 1935). Fully operated by children, they were extracurricular educational institutions, where teenagers learned railway professions. A lot of them are functioning in post-Soviet states and Eastern European countries.


          Many countries since the 1960s have adopted high-speed railways. On 3 April 2007, the French TGV set a new train speed record. The train, with a modified engine and wheels, reached 574.8 km/h (357.2 mph). The record attempt took place on the new LGV Est line between Paris and Strasbourg using a specially equipped TGV Duplex train. The overhead lines had also been modified for the attempt to carry 31,000V rather than the line's normal 25,000V. On 24 August 2005, the Qingzang railway became the highest railway line in the world, when track was laid through the Tanggula Mountain Pass at 5,072meters (16,640ft) above sea level in the Tanggula Mountains, Tibet.


          


          Operations


          A railway can be broken down into two major components. Firstly, there are the items which "move", also referred to as the rolling stock, which include locomotives, passenger carrying vehicles (or coaches), freight carrying vehicles (or goods wagons). Secondly are the "fixed" components, usually referred to as the railway's infrastructure, including the permanent way and ancillary buildings that are necessary for a railway to function.


          


          Rolling stock
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          A locomotive is the vehicle that provides the motive power for a train. A locomotive has no payload capacity of its own, and its sole purpose is to move the train along the tracks. Traditionally, locomotives pull trains from the front.


          A railroad car is a vehicle used for the haulage of either passengers or freight. Most cars carry a "revenue" load, although "non-revenue" cars exist for the railroad's own use, such as for maintenance-of-way purposes.


          


          Signalling
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          Railway signalling is a system used to control railway traffic safely to prevent trains from colliding. Being guided by fixed rails, trains are uniquely susceptible to collision since they frequently operate at speeds that do not enable them to stop quickly or, in some cases, within the driver's sighting distance.


          Most forms of train control involve movement authority being passed from those responsible for each section of a rail network (e.g., a signalman or stationmaster) to the train crew. The set of rules and the physical equipment used to accomplish this control determine what is known as the method of working (UK), method of operation (US) or safeworking (Aus.). Not all methods require the use of signals, and some systems are specific to single track railways. The signalling process is traditionally carried out in a signal box or interlocking tower, a small building that houses the lever frames required for the signalman to operate switches and signal equipment. These are placed at various intervals along the route of a railway, controlling specified sections of track. More recent technological developments have made such operational doctrine superfluous, with the centralization of signalling operations to regional control rooms. This has been facilitated by the increased use of computers, allowing vast sections of track to be monitored from a single location.


          


          Right of way


          Railway tracks are laid upon land owned or leased by the railway. Owing to the requirements for large radius turns and modest grades, rails will often be laid in circuitous routes. Public carrier railways are typically granted limited rights of eminent domain (UK:compulsory purchase). In many cases in the 19th century, railways were given additional incentives in the form of grants of public land. Route length and grade requirements can be reduced by the use of alternating earthen cut and fill, bridges, and tunnels, all of which can greatly increase the capital expenditures required to develop a right of way, while significantly reducing operating costs and allowing higher speeds on longer radius curves. In densely urbanized areas such as Manhattan, railways are sometimes laid out in tunnels to minimize the effects on existing properties (see condemnation).


          


          Safety and railway disasters
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          Trains can travel at very high speed; however, they are heavy, are unable to deviate from the track and require a great distance to stop. Although rail transport is considered one of the safest forms of travel, there are many possibilities for accidents to take place. These can vary from the minor derailment (jumping the track), a head-on collision with another train and collision with an automobile or other vehicle at a level crossing/grade crossing. Level crossing collisions are relatively common in the United States where there are several thousand each year killing about 500 people (the comparable figures in the United Kingdom are 30 and 12 collisions and casualties, respectively). For information regarding major accidents, see List of rail accidents.


          The most important safety measures are railway signalling and gates at level/grade crossings. Train whistles warn of the presence of a train, while trackside signals maintain the distances between trains. In the United Kingdom, vandalism or negligence is thought responsible for about half of rail accidents. Railway lines are zoned or divided into blocks guarded by combinations of block signals, operating rules, and automatic-control devices so that one train, at most, may be in a block at any time.


          Compared with road travel, railways remain relatively safe. Annual death rates on roads are over 40,000 in the United States, about 3,000 in the United Kingdom and 900 in Australia, compared with 1,000 rail-related fatalities in the United States,under 20 in the UK and 10 in Australia. (These figures do not account for differences in passenger-miles traveled by mode; see e.g. Transportation safety in the United States.)


          


          Trackage
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          A typical railway/railroad track consists of two parallel steel (or in older networks, iron) rails, generally anchored perpendicular to beams, termed sleepers or ties, of timber, concrete, or steel to maintain a consistent distance apart, or gauge. The rails and perpendicular beams are usually then placed on a foundation made of concrete or compressed earth and gravel in a bed of ballast to prevent the track from buckling (bending out of its original configuration) as the ground settles over time under the weight of the vehicles passing above. The vehicles traveling on the rails are arranged in a train; a series of individual powered or unpowered linked vehicles, displaying markers. These vehicles (referred to, in general, as cars, carriages or wagons) move with much less friction than do vehicles riding on rubber tires on a paved road, and the locomotive that pulls the train tends to use energy far more efficiently as a result.


          Trackage, consisting of sleepers/ties and rails, may be prefabricated or assembled in place. Rails may be composed of segments welded or bolted, and may be of a length comparable to that of a railcar or two or may be many hundreds of feet long.


          The surface of the ballast is sloped around curves to reduce lateral forces. This reduces the forces tending to displace the track, reduces the tendency to overturn at high speed, and makes for a more comfortable ride for standing cattle and standing or seated passengers. This will be optimal at only one particular speed, however.


          


          Track components


          Railways are highly complex feats of engineering, with many hours of planning and forethought required for a successful outcome. The first component of a railway is the route, which is planned to provide the least resistance in terms of gradient and engineering works. As such, the track bed is heavily engineered to provide, where possible, a level surface. As such, embankments are constructed to support the track and to provide a compromise in terms of the route's average elevation. With this in mind, sundry structures such as bridges and viaducts are constructed in an attempt to maintain the railway's elevation, and gradients are kept within manageable constraints. Where such structures are not always justified, such as in hilly terrain where routes may require long detours to avoid such features, a cutting or tunnel is dug or bored through the obstacle. Once the sundry engineering works are completed, a bed of stone ( ballast) is laid over the compacted track bed to enhance drainage around the ties and evenly distribute pressure over a wider area, locking the track-work in place. Crushed stone is firmly tamped to prevent further settling and to lock the stones. Minor water courses are channeled through pipes ( culverts) before the grade is raised


          The base of the trackage consists of treated wood or concrete " ties", also known as "sleepers". These ensure the proper distance between the rails (known as "gauge") and anchor the rail structure to the road bed through the use of plates. These are attached to the top of the ties to provide a secure housing for the rails. After placement of the rail atop the plate, spikes are driven through holes in the plate and into the tie where they are held by friction. The top of the spike has a head that clamps the rail. As an alternative, lag bolts can be used to retain the clamps, which is preferred since screws are less likely to loosen. The space between and surrounding the ties is filled with additional ballast to stabilize the rail assembly.


          


          Points (Turnouts or Switches)
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          Points (UK) or switches (US), technically known as turnouts, are the means of directing a train onto a diverging section of track, for example, a siding, a branch line, or a parallel running line. Laid similar to normal track, a point typically consists of a frog (common crossing), check rails and two switch rails. The switch rails may be moved left or right, under the control of the signalling system, to determine which path the train will follow.


          


          Maintenance


          Spikes in wooden ties can loosen over time, while split and rotten ties may be individually replaced with a concrete substitute. Should the rails settle due to soil subsidence, they can be lifted by specialized machinery and additional ballast tamped down to form a level bed. Periodically, ballast must be removed and replaced with clean ballast to ensure adequate drainage, especially if wooden ties are used. Culverts and other passages for water must be kept clear lest water is impounded by the trackbed, causing landslips. Where trackbeds are placed along rivers, additional protection is usually placed to prevent erosion during times of high water, while bridges are another important item requiring inspection and maintenance.


          


          Terminology
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          In the United Kingdom and most other Commonwealth of Nations countries, the term railway is used in preference to the United States term, railroad. In Canadian speech, railway and railroad are interchangeable, although in law railway is the usual term. Railroad was used in the United Kingdom concurrently with railway until the 1850s when railway became the established term. Several American companies have railway in their names instead of railroad, the BNSF Railway being the pre-eminent modern example.


          In the United Kingdom, the term railway often refers to the whole organization of tracks, trains, stations, signalling, timetables and the operating companies that collectively make up a coordinated railway system, while permanent way or p/way refers to the tracks alone; however this terminology is generally not commonplace outside of the railway industry or those who take a keen interest in it.


          Subways, metros, elevated lines, trolley lines, and undergrounds are all specialized railways.


          


          Rail transport by country


          Of 236 countries and dependencies, 143 have rail transport (including several with very little), of which about 90 have passenger services.
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            	This article is about the technical workings and operations of railways in India which are run by the Indian Railways.
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          Rail transport is a commonly used mode of long-distance transportation in India. Almost all rail operations in India are handled by a state-owned company, Indian Railways, under the federal Ministry of Railways. The rail network traverses the length and breadth of the country, covering a total length of 63,140 kilometres (39,233 mi). It is said to be the 2nd largest railway network in the world, transporting over 5 billion passengers and over 350 million tonnes of freight annually. Its operations cover twenty-eight states and three union territories and also provide limited service to Nepal, Bangladesh and Pakistan.


          Railways were introduced to India in 1853, and by the time of India's independence in 1947 they had grown to forty-two rail systems. In 1951 the systems were nationalised as one unitIndian Railwaysto form one of the largest networks in the world. Locomotives manufactured at several places in India are assigned codes identifying their gauge, kind of power and type of operation. Colour signal lights are used as signals, but in some remote areas of operation, the older semaphores and disc-based signalling are still in use. Accommodation classes range from general through first class AC. Trains have been classified according to speed and area of operation. Many trains are officially identified by a four-digit code, though many are commonly known by unique names. The ticketing system has been computerised to a large extent, and there are reserved as well as unreserved categories of tickets.


          


          Track
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          The total length of track used by Indian Railways is about 108,805 km (67,608 mi) while the total route length of the network is 63,465km (39,435mi). About 28% of the route-kilometre and 40% of the total track kilometre is electrified. Track sections are rated for speeds ranging from 75 to 160 km/h (47 to 99 mph). Indian railways uses three gauges, the Broad gauge (wider than the standard gauge4 ft 8 in (1,435 mm)); the metre gauge; and the narrow gauge (narrower than the standard gauge).


          Broad gauge1,676mm (5ft 6in)is the most widely used gauge in India with 89,771km (55,781mi) of track. In some regions with less traffic, the metre gauge1,000mm (3ft 3.7in)is common, although the Unigauge project is in progress to convert all tracks to broad gauge. Narrow gauge is present on a few routes, lying in hilly terrains and in some erstwhile private railways (on cost considerations), which are usually difficult to convert to broad gauge. Narrow gauge covers a total of 3,350km (2,080mi). The Nilgiri Mountain Railway and the Darjeeling Himalayan Railway are two notable hill lines that use narrow gauge.


          In most places sleepers (ties) used are made of prestressed concrete, or steel or cast iron posts, though teak sleepers are still in use on few older lines. The prestressed concrete sleeper which is in wide use today is based on RDSO Drawing No. RDSO=T-2496. Metal sleepers were also extensively used before the advent of concrete sleepers. Indian Railways divides the country into four zones on the basis of the range of track temperature. The greatest temperature variations occur in Rajasthan, where the difference may exceed 70 C (158 F).


          


          Locomotives
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          Indian Railways use a specialised classification code for identifying its locomotives. The code is usually three or four letters, followed by a digit identifying the model (either assigned chronologically or encoding the power rating of the locomotive). This could be followed by other codes for minor variations in the base model.


          The three (or four) letters are, from left to right, the gauge of tracks on which the locomotive operates, the type of power source or fuel for the locomotive, and the kind of operation the locomotive can be used for. The gauge is coded as 'W' for broad gauge, 'Y' for metre gauge, 'Z' for the 762mm narrow gauge and 'N' for the 610mm narrow gauge. The power source code is 'D' for diesel, 'A' for AC traction, 'C' for DC traction and 'CA' for dual traction (AC/DC). The operation letter is 'G' for freight-only operation, 'P' for passenger trains-only operation, 'M' for mixed operation (both passenger and freight) and 'S' for shunting operation. A number alongside it indicates the power rating of the engine. For example '4' would indicate a power rating of above 4,000 hp (2,980 kW) but below 5,000hp (3,730kW). A letter following the number is used to give an exact rating. For instance 'A' would be an additional 100horsepower; 'B' 200hp and so on. For example, a WDM-3D is a broad-gauge, diesel-powered, mixed mode (suitable for both freight and passenger duties) and has a power rating of 3400 hp (2.5 MW).


          The most common diesel engine used is the WDM-2, which entered production in 1962. This 2,600hp (1.9MW) locomotive was designed by Alco and manufactured by the Diesel Locomotive Works, Varanasi, and is used as a standard workhorse. It is being replaced by more modern engines, ranging in power up to 4,000hp (3MW).
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          There is a wide variety of electric locomotives used, ranging between 2,800 to 6,350hp (2.1 to 4.7MW). They also accommodate the different track voltages in use. Most electrified sections in the country use 25,000volt AC, but railway lines around Mumbai use the older 1,500V DC system. Thus, Mumbai and surrounding areas are the only places where one can find AC/DC dual locomotives of the WCAM and WCAG series. All other electric locomotives are pure AC ones from the WAP, WAG and WAM series. Some specialised electric multiple units on the Western Railway also use dual-power systems. There are also some very rare battery-powered locomotives, primarily used for shunting and yard work.


          The only steam engines still in service in India operate on two heritage lines ( Darjeeling and Ooty) and on the tourist train Palace on Wheels. Plans are afoot to re-convert the Neral- Matheran to steam.


          


          Traction


          As of March 2007, 17,810kilometres (11,067mi) of the total 63,465km (39,435mi) route length is electrified. Most places use 25,000V AC through overhead catenary delivery. A major exception is the entire Mumbai section, which uses 1,500V DC. This is currently undergoing change to the 25,000V system, and is scheduled for completion by 2008. Another exception is the Kolkata Metro, which uses 750VDC delivered through a third rail.


          Traction voltages are changed at two places close to Mumbai. Central Railway trains passing through Igatpuri switch from AC to DC using a neutral section that may be switched to either voltage while the locomotives are decoupled and swapped. Western Railway trains switch power on the fly, in a section between Virar (DC) and Vaitarna (AC), where the train continues with its own momentum for about 30m through an unelectrified section of catenary called a dead zone. All electric engines and EMUs operating in this section are the necessary AC/DC dual system type (classified "WCAM" by Indian Railways).


          


          Signalling systems


          The Indian Railways makes use of colour signal lights, but in some remote areas of operation, the older semaphores and discs-based signalling (depending on the position or colour) are still in use. Except for some high-traffic sections around large cities and junctions, the network does not use automatic block systems. Safety therefore depends completely on the skill and vigilance of the personnel operating the individual signals and the drivers.


          Coloured signalling makes use of multi-coloured lighting and in many places is automatically controlled. There are three modes:


          
            	Two aspect signalling which makes use of a red (bottom) and green (top) lamp


            	Three aspect signalling which makes use of an additional amber lamp in the centre


            	Four (multiple) aspect signalling makes use of four lamps, the fourth is amber and is placed above the other three.

          


          Multiple aspect signals, by providing several intermediate speed stages between 'clear' and 'on', allow high-speed trains sufficient time to brake safely if required. This becomes very important as train speeds rise. Without multiple-aspect signals, the stop signals have to be placed very far apart to allow sufficient braking distance and this reduces track utilisation. At the same time, slower trains can also be run closer together on track with multiple aspect signals.


          Semaphores make use of a mechanical arm to indicate the line condition. Several subtypes are used:


          
            	Two aspect lower quadrant


            	Three aspect modified lower quadrant


            	Multiple aspect upper quadrant


            	Disc-based: These signals are located close to levers used to operate points. They are all two-aspect signals.

          


          


          Production units


          Locomotives and coaches are produced in the following locations in India.


          
            	CLW: The Chittaranjan Locomotive Works in Chittaranjan makes electric locomotives.


            	DLW: The Diesel Locomotive Works in Varanasi makes diesel locomotives.


            	ICF: The Integral Coach Factory in Perambur makes integral coaches. These have a monocoque construction, and the floor is an integral unit with the undercarriage.


            	RCF: The Rail Coach Factory in Kapurthala also makes coaches for the Indian Railways.


            	RWF: The Rail Wheel Factory at Yelahanka manufactures wheels and axles.


            	Others: Some electric locomotives have been supplied by BHEL, Jhansi, and locomotive components are manufactured in several other plants around the country.

          


          


          Research and development


          The Research, Design and Standards Organisation (RDSO) at Lucknow is the research and development wing of the Indian Railways. It functions as a consultant to the Indian Railways on technical matters. It also provides consultancy to other organisations connected with railway manufacture and design. RDSO has been reorganized with effect from January 1, 2003 by elevating its status from Attached Office to Zonal Railway to give it greater flexibility and a boost to the research and development activities.


          


          Accommodation classes


          A standard passenger rake contains many coaches of different classes. The following table lists the classes in operation. Not all classes may be attached to a rake though.


          
            
              	Class

              	Description
            


            
              	1A

              	The First Class AC: This is the most expensive class, where the fares are on par with airlines. Bedding is included with the fare in IR. This air conditioned coach is present only on popular routes between metropolitan cities and can carry 18 passengers. The coaches are carpeted, have sleeping accommodation and have privacy features like personal coupes.
            


            
              	2A

              	AC-Two tier: Air conditioned coaches with sleeping berths, ample leg room, curtains and individual reading lamps. Berths are usually arranged in two tiers in bays of six, four across the width of the coach then the gangway then two berths longways, with curtains provided to give some privacy from those walking up and down. Bedding is included with the fare. A broad gauge coach can carry 48 passengers.
            


            
              	FC

              	First Class: Same as 1AC, without the air conditioning. This class is not very common.
            


            
              	3A

              	AC Three tier: Air conditioned coaches with sleeping berths. Berths are usually arranged as in 2AC but with three tiers across the width and two longways as before giving eight bays of eight. They are slightly less well appointed, usually no reading lights or curtained off gangways. Bedding is included with fare. It carries 64 passengers in broad gauge.
            


            
              	CC

              	AC Chair Car: An air-conditioned seater coach with a total of five seats in a row used for day travel between cities.
            


            
              	EC

              	Executive Class Chair Car: An air-conditioned seater coach with a total of four seats in a row used for day travel between cities.
            


            
              	SL

              	Sleeper Class: The sleeper class is the most common coach, and usually up to ten coaches could be attached. These are regular sleeping coaches with three berths vertically stacked. In broad gauge, it carries 72 passengers per coach.
            


            
              	2S

              	Seater class: same as AC Chair car, but without the air-conditioning.
            


            
              	G

              	General: The cheapest accommodation, with seats made of pressed wood. A seat may not be guaranteed and tickets are issued usually two hours before the scheduled departure of the train. These coaches are usually very crowded.
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          At the rear of the train is a special compartment known as the guard's cabin. It is fitted with a transceiver and is where the guard usually gives the all clear signal before the train departs. A standard passenger rake generally has four general compartments, two at the front and two behind, of which one is exclusively for ladies. The exact number varies according to the demand and the route. A luggage compartment can also exist at the front or the back. In some trains a separate mail compartment is present. In long-distance trains a pantry car is usually included in the centre. 


          Nomenclature


          


          Trains are sorted into various categories which dictate the number of stops along their route, the priority they enjoy on the network, and the fare structure. Each express train is identified by a four-digit numberthe first digit indicates the zone that operates the train, the second the division within the zone that controls the train and is responsible for its regular maintenance and cleanliness, and the last two digits are the train's serial number.


          For super-fast trains, the first digit is always '2', the second digit is the zone, the third is the division and only the last digit is the serial number within the division. Trains travelling in opposite directions along the same route are usually labelled with consecutive numbers. However, there is considerable variation in train numbers and some zones, such as Central Railway, has a less systematic method for numbering trains. Most express trains also have a unique name attached to them which are usually exotic and are taken from landmarks, famous people, rivers and so on. Some notable examples are:


          
            	Charminar Express between Hyderabad and Chennai, named after the Charminar monument in Hyderabad.


            	Ashram Express between Ahmedabad and New Delhi, after Mahatma Gandhi's Sabarmati Ashram


            	Gitanjali Express between Mumbai CST and Howrah (Kolkata), after Rabindranath Tagore's famous work.


            	Parasuram Express between Mangalore and Thiruvananthapuram, after Parasurama.


            	Prayag Raj Express between Allahabad and New Delhi, after Prayag, a sacred pilgrimage spot and the ancient name of Allahabad.


            	Lal Bagh Express between Bangalore and Chennai, after the famous Lal Bagh botanical gardens in Bangalore.


            	Godavari Express between Hyderabad and Visakhapatnam after the Godavari River in South India.


            	Nilgiri(Blue Mountain) Express between Chennai and Coimbatore after the Nilgiri hills.

          


          


          Hierarchy of trains


          Trains are classified by their average speed. A faster train has fewer stops ("halts") than a slower one and usually caters to long-distance travel.


          
            
              	Rank

              	Train

              	Description
            


            
              	1

              	Rajdhani Expresses

              	These are all air-conditioned trains linking major cities to New Delhi. The Rajdhanis have the highest priority and are the fastest trains in India, travelling at about 140km/h (87mph). There are only a few stops on a Rajdhani route.
            


            
              	2

              	Shatabdi and Jan Shatabdi Expresses

              	The Shatabdi trains are AC intercity seater-type trains. Jan-Shatabdi trains are generally non-AC and thus cheaper.
            


            
              	3

              	Super-fast Expresses or Mail

              	These are trains that have an average speed greater than 55km/h (34mph). Tickets for these trains have an additional super-fast surcharge.
            


            
              	4

              	Express

              	These are the most common kind of trains in India. They have more stops than their super-fast counterparts, but they stop only at relatively important intermediate stations.
            


            
              	5

              	Passenger and Fast Passenger

              	These are slow trains that stop at every single station, and are the cheapest trains. The entire train consists of the General-type compartments.
            


            
              	6

              	Suburban trains

              	Trains that operate in urban areas, usually stop at all stations.
            

          


          


          Ticketing
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          India has some of the lowest train fares in the world, and passenger traffic is heavily subsidised by freight. Until the late 1980s, Indian Railway ticket reservations were done manually. In late 1987, the Railways started using a computerised ticketing system. The entire ticketing system went online in 1995 to provide up to date information on status and availability. Today the ticketing network is computerised to a large extent, with the exception of some remote places. In large cities tickets can be booked for any two points in the country, which may not be available in smaller stations. Tickets can also be booked through the internet and via mobile phones, though this method carries an additional surcharge.


          Discounted tickets are available for senior citizens (above sixty years) and some other categories of passengers including the disabled, students and high ranking government officials. One compartment of the lowest class of accommodation is earmarked for ladies in every passenger carrying train. Some berths or seats in sleeper class and second class are also earmarked for ladies. Season tickets permitting unlimited travel on specific sections or specific trains for a specific time period may also be available. Foreign tourists can buy an Indrail Pass, which is modelled on the lines of the Eurail Pass, permitting unlimited travel in India for a specific time period.
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          For long-distance travel, reservation of a berth can be done for comfortable travel up to two months prior to the date of intended travel. Details such as the name, age and concession (if eligible) are required and are recorded on the ticket. The ticket price usually includes the base fare which depends on the classification of the train (example: super-fast surcharge if the train is classified as a super-fast), the class in which one wishes to travel and the reservation charge for overnight journeys.


          If a seat is not available, then the ticket is given a wait listed number; else the ticket is confirmed, and a berth number is printed on the ticket. A person receiving a wait listed ticket will have to wait until there are enough cancellations to enable him to move up the list and obtain a confirmed ticket. If his ticket is not confirmed on the day of departure, he may not board the train. Some of the tickets are assigned to the RAC or Reservation against Cancellation which is between the waiting list and the confirmed list. These allow the ticket holder to board the train and obtain an allotted seat decided by a ticket collector, after the ticket collector has ascertained that there is a vacant (absentee) seat.


          Reserved Railway Tickets can be booked through the website of Indian Railway Catering and Tourism Corporation Limited, and also through mobile Phones and SMS. Tickets booked through this site are categorised in to iTickets and eTickets. iTickets are those, which are booked by a passenger and then printed and delivered to the passenger for carrying during journey. eTickets are those, which the passenger can print himself at his end and carry while travelling. For booking an eTicket, one needs one of the authorised valid Photo Identity Card. Cancellation of eTickets are also done online, without the requirement for the passenger to go to any counter. Non-reserved tickets are available for purchase on the platform at any time before departure. A non-reserved ticket holder may only board the general compartment class. All suburban networks issue non-reserved tickets valid for a limited time period. For frequent commuters, a season pass (monthly or quarterly) guarantees unlimited travel between two stops.


          


          International links


          India has rail links with Pakistan, Nepal and Bangladesh. It also plans to install a rail system in southern Bhutan. Before the Partition of India there were eight rail links between what are now India and Pakistan. However, currently there are only two actively maintained rail links between the two countries. The first one is at Wagah in Punjab. The Samjhauta Express plies on this route from Amritsar in India to Lahore in Pakistan. The second one, opened in February 2006 runs between Munabao (in Rajasthan in India) and Khokhrapar (in Sindh in Pakistan). Other disused links are:


          
            	FerozepurFazilkaBahawalnagarSamasata (through Anupgarh (India) / Amruka & Fort Abbas (Pakistan) near the border). (Punjab)


            	FerozepurKasurRaiwindLahore (Punjab)


            	AmritsarAttariLahore (Punjab)


            	AmritsarDera Baba NanakNarowalSialkot (Punjab)


            	Jammu Sialkot

          


          After the creation of East Pakistan (later Bangladesh), many trains that used to run between Assam and Bengal had to be rerouted through the Chicken's Neck. However as of 2005 there are no passenger links between India and Bangladesh. A metre gauge link exists between Mahisasan (Mohishashon) and Shahbazpur. Another link is between Radhikapur and Birol. These last two links are used occasionally for freight.


          
            	Sealdah Bongaon Petrapol Benapol Jessore


            	SealdahBanpur GedeAbdulpurParbatipur Haldibari Siliguri


            	KatiharRadhikapurBiralParbatipurTistaEetaldahaGolakganjFakiragram


            	GeetaldahaAlipur duar


            	MogalhatChangrabandhaDomohani


            	BadarpurKalaura (Sylhet)

          


          There are two links between India and Nepal: Raxaul Jn., BiharSirsiya, Parsa and Jaynagar, BiharKhajuri, Dhanusa. The former is broad gauge, while the latter is narrow gauge. A move to link the Indian and Sri Lankan railways never materialised. A ferry service however connects the closest railheads between Indian and Sri Lanka.


          


          Private railways


          Though the Indian Railways enjoys a near monopoly in India, a few private railways do exist, left over from the days of the Raj, usually small sections on private estates, etc. There are also some railway lines owned and operated by companies for their own purposes, by plantations, sugar mills, collieries, mines, dams, harbours and ports, etc. The Bombay Port Trust runs a BG railway of its own, as does the Madras Port Trust. The Calcutta Port Commission Railway is a BG railway. The Vishakhapatnam Port Trust has BG and NG (2ft 6in) railways.


          The Bhilai Steel Plant has a BG railway network. The Tatas (a private concern) operate funicular railways at Bhira and at Bhivpuri Road (as well as the KamshetShirawta Dam railway line which is not a public line). These are not common carriers, so the general public cannot travel using these. The Pipavav Rail Corporation holds a 33-year concession for building and operating a railway line from Pipavav to Surendranagar. The Kutch Railway Company, a joint venture of the Gujarat state government and private parties, is involved (along with the Kandla Port Trust and the Gujarat Adani Port) to build a GandhidhamPalanpur railway line. These railway lines are principally used to carry freight and not for passenger traffic.


          Although generally IR has decided the freight tariffs on these lines, recently (February 2005) there have been proposals to allow the operating companies freedom to set freight tariffs and generally run the lines without reference to IR.
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          In the United States a railway post office, commonly abbreviated as RPO, was a railroad car that was normally operated in passenger service as a means to sort mail en route, in order to speed delivery. The RPO was staffed by highly trained Railway Mail Service postal clerks, and was off-limits to the passengers on the train.


          Many American railroads earned substantial revenues through contracts with the Post Office to carry mail aboard high-speed passenger trains. In fact, a number of companies maintained passenger routes where the financial losses from moving people were more than offset by transporting the mail.


          


          History


          The world's first official carriage of mail by rail was by the United Kingdom's General Post Office in November 1830, using adapted railway carriages on the Liverpool and Manchester Railway. Sorting of mail en-route first occurred in the United Kingdom with the introduction of the Travelling Post Office in 1838 on the Grand Junction Railway.


          In the United States, some references suggest that the first shipment of mail carried on a train (sorted at the endpoints and merely carried in a bag on the train with other baggage) occurred in 1831 on the South Carolina Rail Road. Other sources state that the first official contract to regularly carry mail on a train was made with the Baltimore and Ohio Railroad in either 1834 or 1835. The United States Congress officially designated all railroads as official postal routes on July 7, 1838.


          Similar services were introduced on Canadian railroads in 1859. In the United States it was introduced on July 28, 1862 using converted baggage cars on the Hannibal and St. Joseph Railroad (which also delivered the first letter to the Pony Express). Purpose built RPO cars entered service on this line a few weeks after the service was initiated. Its purpose was to separate mail for connection with a westbound stage departing soon after the train's arrival at St. Joseph. This service lasted approximately one year. The first permanent Railway Post Office route was established on August 28, 1864 between Chicago, Illinois, and Clinton, Iowa. This service is distinguished from the 1862 operation because mail was sorted to and received from each post office along the route, as well as major post offices beyond the route's end-points.


          In 1869, the Railway Mail Service (RMS), headed by George B. Armstrong, was officially inaugurated to handle the transportation and sorting of mail aboard trains. Armstrong was promoted from a supervisory position in the Chicago post office following his experiments in 1864 with a converted route agent's car on runs between Chicago and Clinton, Iowa.
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          RPO car interiors, which at first consisted of solid wood furniture and fixtures, would also soon be redesigned. In 1879, an RMS employee named Charles R. Harrison developed a new set of fixtures that soon gained widespread use. Harrison's design consisted of hinged, cast-iron fixtures that could be unfolded and set up in a number of configurations to hold mail pouches, racks and a sorting table as needed for specific routes. The fixtures were also designed so they could be folded away completely to provide a wholly open space to carry general baggage and express shipments as needed by the railroads. Harrison followed through with manufacturing his design at a factory he opened in Fond du Lac, Wisconsin in 1881.


          By the 1880s, railway post office routes were operating on the vast majority of passenger trains in the United States. A complex network of interconnected routes allowed mail to be transported and delivered in a remarkably short time. Railway mail clerks were subjected to stringent training and ongoing testing of details regarding their handling of the mail. On a given RPO route, each clerk was expected to know not only the post offices and rail junctions along the route, but also specific local delivery details within each of the larger cities served by the route. Periodic testing demanded both accuracy and speed in sorting mail, and a clerk scoring only 96% accuracy would likely receive a warning from the Railway Mail Service division superintendent.


          In the United States, RPO cars (also known as mail cars or postal cars) were equipped and staffed to handle most back-end postal processing functions. First class mail, magazines and newspapers were all sorted, cancelled when necessary, and dispatched to post offices in towns along the route. Registered mail was also handled, and the foreman in charge was required to carry a regulation pistol while on duty to discourage theft of the mail.


          Because of the physical and mental demands placed on RPO clerks, the Railway Mail Service pushed the adoption of standardized floor plans and fixtures for all RPO cars, with the first plans published in 1885. The RMS also pressed for greatly improved lighting fixtures to help the clerks to see the addresses written on the mail they had to sort; first by improving the reflectors in the 1880s, then calling for discontinuance of oil lamps in the 1890s and the first experiments with electric lighting in 1912. Clerks' safety aboard the trains where they worked was also of great concern to the RMS with the first comprehensive statistics on work-related injuries published in 1877.


          Through the second half of the 19th century, most RPO cars were painted in a somewhat uniform colour scheme regardless of the railroad that owned or operated them. Most were painted white with trim in either buff, red or blue, which made the cars stand out visually from the other cars in the trains where they operated. By the 1890s, this practice had waned as railroads painted their RPO cars to match the rest of their passenger equipment. One RPO car that was displayed at the 1893 World's Columbian Exposition in Chicago is one of the last known examples of the early white colour scheme.


          As the development of passenger cars progressed, so too did the development of RPO cars. The first plans for RPO car designs were based on light baggage car frames and bodies, which sometimes resulted in catastrophe for RMS employees when the trains were involved in accidents. The RMS developed its first standards for car design in 1891 to address some of these issues. In 1912, the Railway Mail Service developed a set of strength requirements for new cars in an effort to push the car building companies into using steel for the cars' major structural components and underframes. The core of the requirements was that each car should be able to withstand a buffer force of at least 400,000 pounds. This requirement was doubled to 800,000 pounds in a 1938 revision of the standards. The requirements were again strengthened in 1945 with specifications that precluded the use of aluminium for framing and major structural components. The 1945 revisions also included a requirement for end posts to prevent telescoping in the event of a collision. Car manufacturers adopted these requirements and carried them through to all other models of passenger cars that they built.


          An interesting feature of most RPO cars was a hook that could be used to snatch a leather or canvas pouch of outgoing mail hanging on a track-side mail crane at smaller towns where the train did not stop. The first U.S. patent for such a device () was awarded to L.F. Ward of Elyria, Ohio, on January 29, 1867. With the train often operating at 70 miles per hour or faster, a postal clerk would have a pouch of mail ready to be dispatched as the train passed the station. In a co-ordinated movement, the catcher arm was swung out to catch the hanging mail pouch while the clerk stood in the open doorway. As the inbound pouch slammed into the catcher arm, the clerk kicked the outbound mail pouch out of the car, making certain to kick it far enough that it was not sucked back under the speeding train. An employee of the local post office would retrieve the pouch and deliver it to the post office.
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          Most RPO cars had a mail slot on the side of the car, so that mail could actually be deposited in the car, much like using the corner mail box, while the train was stopped at a station. Those desiring the fastest delivery would bring their letters to the train station for dispatch on the RPO, knowing that overnight delivery would be virtually assured. The mail handled in this manner received a cancellation just as if it had been mailed at a local post office, with the cancel giving the train number, endpoint cities of the RPO route, the date, and RMS Railway Mail Service or PTS Postal Transportation Service between the killer bars. Collecting such cancellations is a pastime of many philatelists and postal history researchers. The Railway Mail Service organization within the Post Office Department existed between 1864 and September 30, 1948. It was renamed the Postal Transportation Service on October 1, 1948 and existed until 1960. After 1960, the management of railway post office routes as well as Highway Post Office routes, Air Mail Facility, Terminal Railway Post Office, and Transfer Office, were shifted to the Bureau of Transportation.


          At its height, RPO cars were used on over 9,000 train routes covering more than 200,000 route miles in North America. While the majority of this service consisted of one or more cars at the head end of passenger trains, many railways operated solid mail trains between major cities; these solid mail trains would often carry 300 tons of mail daily.
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          After 1948, the railway post office network began its decline although it remained principal intercity mail transportation and distribution function within the Post Office Department. There were 794 RPO lines operating over 161,000 miles of railroad in that year. Only 262 RPO routes were still operating by January 1, 1962. In 1942, the United States Postal Service (USPS) began experimenting with a highway version of the RPO to serve the same purposes along routes where passenger train service was not available. These highway post office (HPO) vehicles were initially intended to supplement RPO service, but in the 1950s and 1960s, HPO's often replaced railway post office cars after passenger train service was discontinued. When the post office made a controversial policy change to process mail in large regional "sectional centers," the remaining railway post office routes, along with all highway post office routes, were phased out of service. In September of 1967 the USPS cancelled all "rail by mail" contracts, electing to move all First Class mail via air and other classes by road (truck) transport. This announcement had a devastating effect on passenger train revenues; the Santa Fe, for example, lost $35 million US in annual business.


          After 113 years of railway post office operation, the last surviving railway post office running on rails between New York and Washington, D.C. was discontinued on June 30, 1977. Ironically, the last route with a railway post office title was actually a boat run that lasted a year longer. This Boat Railway Post Office was the Lake Winnipesaukee RPO operating between The Weirs, New Hampshire, and Bear Island (New Hampshire), on Lake Winnipesaukee. The final date it operated with a postmark was September 30, 1978.


          


          Preservation


          Many RPO cars have been preserved in railroad museums across North America; some of the cars are kept in operational condition. In 1933, Chicago, Burlington and Quincy Railroad rebuilt one of its baggage cars into a replica of the first RPOs that were used on the Hannibal and St. Joseph in 1862. The railroad displayed the car in several cities along the railroad; it now resides at the Patee House Museum in St. Joseph, Missouri.
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          Rain is a type of precipitation, a product of the condensation of atmospheric water vapor that is released on the Earth's surface. It forms when separate drops of water fall to the Earth from clouds. Not all rain reaches the surface; some of it evaporates while falling through dry air. When none of it reaches the ground, it is called virga, a phenomenon often seen in hot, dry desert regions. Rain is the primary source of fresh water for most areas of the world, providing suitable conditions for diverse ecosystems, as well as water for hydroelectric power plants and crop irrigation. The METAR code for rain is RA.


          


          Formation


          Rain plays a role in the hydrologic cycle in which moisture from the oceans evaporates, condenses into drops, precipitates (falls) from the sky, and eventually returns to the ocean via rivers and streams to repeat the cycle again. The water vapor from plant respiration also contributes to the moisture in the atmosphere.


          A major scientific explanation of how rain forms and falls is called the Bergeron process. More recent research points to the influence of Cloud condensation nuclei released as the result of biological processes.


          


          Human influence


          
            [image: A view of rain falling on a street of Kolkata, India.]

            
              A view of rain falling on a street of Kolkata, India.
            

          


          
            [image: A torrential downpour in Ballina, Australia.]

            
              A torrential downpour in Ballina, Australia.
            

          


          The fine particulate matter produced by car exhaust and other human sources of pollution form cloud condensation nuclei, leads to the production of clouds and increases the likelihood of rain. As commuters and commercial traffic cause pollution to build up over the course of the week, the likelihood of rain increases: it peaks by Saturday, after five days of weekday pollution has been built up. In heavily populated areas that are near the coast, such as the United States' Eastern Seaboard, the effect can be dramatic: there is a 22% higher chance of rain on Saturdays than on Mondays.


          


          Classifying the amount of rain


          When classified according to amount of precipitation, rain can be divided into:


          
            	Very light rain  when the precipitation rate is < 0.25 mm/hour


            	Light rain  when the precipitation rate is between 0.25 mm/hour - 1.0 mm/hour


            	Moderate rain  when the precipitation rate is between 1.0 mm/hour - 4.0 mm/hour


            	Heavy rain  when the precipitation rate is between 4.0 mm/hour - 16.0 mm/hour


            	Very heavy rain  when the precipitation rate is between 16.0 mm/hour - 50 mm/hour


            	Extreme rain  when the precipitation rate is > 50.0 mm/hour

          


          


          Properties


          
            [image: Inverted images of the Golden Gate Bridge refracted through raindrops]

            
              Inverted images of the Golden Gate Bridge refracted through raindrops
            

          


          Falling raindrops are often depicted in popular culture as "teardrop-shaped" round at the bottom and narrowing towards the top but this is incorrect. Only drops of water dripping from some sources are tear-shaped at the moment of formation. Small raindrops are nearly spherical. Larger ones become increasingly flattened on the bottom, like hamburger buns; very large ones are shaped like parachutes. The shape of raindrops was studied by Philipp Lenard in 1898. He found that small raindrops (less than about 2 mm diameter) are approximately spherical. As they get larger (to about 5 mm diameter) they become more doughnut shaped. Beyond about 5 mm they become unstable and fragment. On average, raindrops are 1 to 2 mm in diameter. The biggest raindrops on Earth were recorded over Brazil and the Marshall Islands in 2004 some of them were as large as 10 mm. The large size is explained by condensation on large smoke particles or by collisions between drops in small regions with particularly high content of liquid water.


          
            [image: Distant rain]

            
              Distant rain
            

          


          Raindrops impact at their terminal velocity, which is greater for larger drops. At sea level and without wind, 0.5 mm drizzle impacts at about 2 m/s, while large 5 mm drops impact at around 9 m/s. The sound of raindrops hitting water is caused by bubbles of air oscillating underwater. See droplet's sound.


          Generally, rain has a pH slightly under 6. This is because atmospheric carbon dioxide dissolves in the droplet to form minute quantities of carbonic acid, which then partially dissociates, lowering the pH. In some desert areas, airborne dust contains enough calcium carbonate to counter the natural acidity of precipitation, and rainfall can be neutral or even alkaline. Rain below pH5.6 is considered acid rain.


          


          Effect on agriculture


          Precipitation, especially rain, has a dramatic effect on agriculture. All plants need at least some water to survive, therefore rain (being the most effective means of watering) is important to agriculture. While a regular rain pattern is usually vital to healthy plants, too much or too little rainfall can be harmful, even devastating to crops. Drought can kill crops in massive numbers, while overly wet weather can cause disease and harmful fungus. Plants need varying amounts of rainfall to survive. For example, cacti need small amounts of water while tropical plants may need up to hundreds of inches of rain per year to survive.


          Agriculture of all nations at least to some extent is dependent on rain. Indian agriculture, for example, (which accounts for 25 percent of the GDP and employs 70 percent of the nation's population) is heavily dependent on the rains, especially crops like cotton, rice, oilseeds and coarse grains. A delay of a few days in the arrival of the monsoon can, and does, badly affect the economy, as evidenced in the numerous droughts in India in the 90s.


          


          Culture


          Cultural attitudes towards rain differ across the world. In the largely temperate Europe, rain metaphorically has a sad and negative connotation reflected in children's rhymes like Rain Rain Go Away in contrast to the bright and happy sun. Though the traditional notion of rain in the Western World is negative, rain can also bring joy, as some consider it to be soothing or enjoy the aesthetic appeal of it. In dry places, such as parts of Africa, Australia, India, and the Middle East, rain is greeted with euphoria. (In Botswana, the Setswana word for rain, "pula," is used as the name of the national currency, in recognition of the economic importance of rain in this desert country.)


          
            [image: Rain on an umbrella from passing showers]

            
              Rain on an umbrella from passing showers
            

          


          Several cultures have developed means of dealing with rain and have developed numerous protection devices such as umbrellas and raincoats, and diversion devices such as gutters and storm drains that lead rains to sewers. Many people also prefer to stay inside on rainy days, especially in tropical climates where rain is usually accompanied by thunderstorms or is extremely heavy (as in a monsoon). Rain may be harvested, though rainwater is rarely pure (as acid rain occurs naturally), or used as greywater. Excessive rain, particularly after a dry period that has hardened the soil so that it cannot absorb water, can cause floods.


          Many people find the scent during and immediately after rain especially pleasant or distinctive. The source of this scent is petrichor, an oil produced by plants, then absorbed by rocks and soil, and later released into the air during rainfall. Light or heavy rain is sometimes seen as romantic.


          


          World


          


          Europe


          In the United Kingdom most rain is driven into the country by the south-western trade winds following the warm gulf stream currents. Areas along the western coasts can receive between 1000 mm (40 inches, at sea-level) and 2500 mm (100 inches, on the mountains) of rain per year. However, what is less well known is that the eastern and southern half of the country is much drier, with the south east having a lower rainfall average than Jerusalem and Beirut at between 450 and 600 mm per year.


          Meanwhile, Bergen in Norway is one of the more famous European rain-cities with its yearly precipitation of 2250 mm (88 inches) on average.


          


          North America


          One city that is known for rain is Seattle, Washington. Rain is common in the winter, but mostly the climate is cloudy with little rain. Seattle's average rainfall is 942 mm (37.1 inches) per year, less than New York City's 1173 mm (46.2 inches), but Seattle has 201 cloudy days per year, compared to 152 in New York. Seattle's neighbour to the south, Portland, Oregon, gets more rain with an average of 45inches (1,100mm) a year. However, it should be noted that Seattle lies in the rain shadow of the nearby Olympic Mountains, with some locations on the windward sides of the mountains receiving close to 130 inches per year. The wettest city in the continental United States is Mobile, Alabama, which average 67 inches of rainfall per year. Ketchikan Alaska and other locations in the temperate rainforest of southeast Alaska get an average of 160 inches of rain a year, sometimes receiving over 200 inches in a year.


          


          Australia


          Although Australia is the world's driest continent, Mount Bellenden Ker in the north-east of the country records an average of 8000 mm (315 inches) per year, with over 12000 mm (472 inches) of rain recorded in the year 2000.


          Melbourne has a similar reputation to Vancouver's. In the popular imagination it is thought of as being much rainier than Sydney; however, Sydney receives an average of 1094 mm (43.1 inches) of rain per year compared to Melbourne's 544 mm (21.4 inches). Sydney, meanwhile, experiences 53 fewer overcast days per year than Melbourne.


          


          Asia


          Cherrapunji, situated on the southern slopes of the Eastern Himalaya in Shillong, India is one of the wettest places on Earth, with an average annual rainfall of 11,430 mm (450 in). The highest recorded rainfall in a single year was 22,987 mm (904.9 inches) in 1861.


          
            [image: A panorama showing a rain cloud on the right]

            
              A panorama showing a rain cloud on the right
            

          


          


          Mythology


          The Ancient Greeks believed that rain was a sign of the gods' anger towards them. They thought that it symbolised drowning and frustration as it often disturbed what they were doing.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Rain"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Rainbow


        
          

          
            [image: Semi-circle double rainbow (second one barely discernible) in Wrangell-St. Elias National Park, Alaska.]

            
              Semi-circle double rainbow (second one barely discernible) in Wrangell-St. Elias National Park, Alaska.
            

          


          Rainbows are optical and meteorological phenomena that cause a spectrum of light to appear in the sky when the Sun shines onto droplets of moisture in the Earth's atmosphere. They take the form of a multicoloured arc, with red on the outer part of the arch and violet on the inner section of the arch. More rarely, a secondary rainbow is seen, which is a second, fainter arc, outside the primary arc, with colours in the opposite order, that is, with violet on the outside and red on the inside.


          
            [image: ]
          


          A rainbow spans a continuous spectrum of colours. Traditionally, however, the sequence is quantised. The most commonly cited and remembered sequence, in English, is Newton's sevenfold red, orange, yellow, green, blue, indigo and violet. " Roy G. Biv" and " Richard Of York Gave Battle In Vain" are popular mnemonics.


          Rainbows can be caused by other forms of water than rain, including mist, spray, dew, fog, and ice. Moreover, rainbows can have shapes other than a bow (arc), including stripes, circles, or even flames. (See circumhorizontal arc).


          


          Visibility


          
            [image: Rainbows may also form in mist, such as that of a waterfall]

            
              Rainbows may also form in mist, such as that of a waterfall
            

          


          
            [image: Rainbows may also form in the spray created by waves (called spray bows).]

            
              Rainbows may also form in the spray created by waves (called spray bows).
            

          


          Rainbows can be observed whenever there are water drops in the air and sunlight shining from behind a person at a low altitude angle (on the ground). The most spectacular rainbow displays happen when half of the sky is still dark with draining clouds and the observer is at a spot with clear sky in the direction of the Sun. The result is a luminous rainbow that contrasts with the darkened background.


          The rainbow effect is also commonly seen near waterfalls or fountains. Rainbow fringes can sometimes be seen at the edges of backlit clouds and as vertical bands in distant rain or virga. The effect can also be artificially created by dispersing water droplets into the air during a sunny day. Rarely, a moonbow, lunar rainbow or night-time rainbow, can be seen on strongly moonlit nights. As human visual perception for colour is poor in low light, moonbows are often perceived to be white.


          It is difficult to photograph the complete arc of a rainbow, as this would require an angle of view of 84. For a 35mm camera, a lens with a focal length of 19 mm or less wide-angle lens would be required. From an aeroplane, one has the opportunity to see the whole circle of the rainbow, with the plane's shadow in the centre. This phenomenon can be confused with the glory, but a glory is usually much smaller, covering only 520.


          


          Scientific explanation


          The rainbow's appearance is caused by dispersion of sunlight as it goes through raindrops. The light is first refracted as it enters the surface of the raindrop, reflected off the back of the drop, and again refracted as it leaves the drop. The overall effect is that the incoming light is reflected back over a wide range of angles, with the most intense light at an angle of 4042. The angle is independent of the size of the drop, but does depend on its refractive index. Seawater has a higher refractive index than rain water, so the radius of a 'rainbow in sea spray is smaller than a true rainbow. This is visible to the naked eye by a misalignment of these bows.


          The amount by which light is refracted depends upon its wavelength, and hence its colour. Blue light (shorter wavelength) is refracted at a greater angle than red light, but because the area of the back of the droplet has a focal point inside the droplet, the spectrum crosses itself, and therefore the red light appears higher in the sky, and forms the outer colour of the rainbow. Contrary to popular belief, the light at the back of the raindrop does not undergo total internal reflection and some light does emerge from the back. However, light coming out the back of the raindrop does not create a rainbow between the observer and the sun because spectra emitted from the back of the raindrop do not have a maximum of intensity, as the other visible rainbows do, and thus the colours blend together rather than forming a rainbow.


          
            
              	
                
                  [image: Light rays enter a raindrop from one direction (typically a straight line from the Sun), reflect off the back of the raindrop, and fan out as they leave the raindrop. The light leaving the rainbow is spread over a wide angle, with a maximum intensity of 40.6°–42°.]

                  
                    Light rays enter a raindrop from one direction (typically a straight line from the Sun), reflect off the back of the raindrop, and fan out as they leave the raindrop. The light leaving the rainbow is spread over a wide angle, with a maximum intensity of 40.642.
                  

                

              

              	
                
                  [image: White light separates into different colours (wavelengths) on entering the raindrop because red light is refracted by a lesser angle than blue light. On leaving the raindrop, the red rays have turned through a smaller angle than the blue rays, producing a rainbow.]

                  
                    White light separates into different colours ( wavelengths) on entering the raindrop because red light is refracted by a lesser angle than blue light. On leaving the raindrop, the red rays have turned through a smaller angle than the blue rays, producing a rainbow.
                  

                

              
            

          


          A rainbow does not actually exist at a particular location in the sky. It is an optical illusion whose apparent position depends on the observer's location and the position of the sun. All raindrops refract and reflect the sunlight in the same way, but only the light from some raindrops reaches the observer's eye. This light is what constitutes the rainbow for that observer. The position of a rainbow in the sky is always in the opposite direction of the Sun with respect to the observer, and the interior is always slightly brighter than the exterior. The bow is centred on the shadow of the observer's head, or more exactly at the antisolar point (which is below the horizon during the daytime), appearing at an angle of 4042 to the line between the observer's head and its shadow. As a result, if the Sun is higher than 42, then the rainbow is below the horizon and cannot be seen as there are not usually sufficient raindrops between the horizon (that is: eye height) and the ground, to contribute. Exceptions occur when the observer is high above the ground, for example in an aeroplane (see above), on top of a mountain, or above a waterfall.


          


          Variations


          
            
              	
                
                  [image: Some light reflects twice inside the raindrop before exiting to the viewer. When the incident light is very bright, this can be seen as a secondary rainbow, brightest at 50°–53°.]

                  
                    Some light reflects twice inside the raindrop before exiting to the viewer. When the incident light is very bright, this can be seen as a secondary rainbow, brightest at 5053.
                  

                

              

              	
                
                  [image: A double rainbow features reversed colours in the outer (secondary) bow, with the dark Alexander's band between the bows.]

                  
                    A double rainbow features reversed colours in the outer (secondary) bow, with the dark Alexander's band between the bows.
                  

                

              
            

          


          Occasionally, a second, dimmer, and thicker secondary rainbow is seen outside the primary bow. Secondary rainbows are caused by a double reflection of sunlight inside the raindrops, and appear at an angle of 5053. As a result of the second reflection, the colours of a secondary rainbow are inverted compared to the primary bow, with blue on the outside and red on the inside. The dark area of unlit sky lying between the primary and secondary bows is called Alexander's band, after Alexander of Aphrodisias who first described it.


          A third, or tertiary, rainbow can be seen on rare occasions, and a few observers have reported seeing quadruple rainbows in which a dim outermost arc had a rippling and pulsating appearance. These rainbows would appear on the same side of the sky as the Sun, making them hard to spot. One type of tertiary rainbow carries with it the appearance of a secondary rainbow immediately outside the primary bow. The closely spaced outer bow has been observed to form dynamically at the same time that the outermost (tertiary) rainbow disappears. During this change, the two remaining rainbows have been observed to merge into a band of white light with a blue inner and red outer band. This particular form of doubled rainbow is not like the classic double rainbow due to both spacing of the two bows and that the two bows share identical normal colour positioning before merging. With both bows, the inner colour is blue and the outer colour is red.


          Higher-order rainbows were described by Felix Billet (1808-1882) who depicted angular positions up to the 19th-order rainbow. A pattern he called rose . In the laboratory, it is possible to observe higher-order rainbows by using extremely bright and well collimated light produced by lasers. A sixth-order rainbow was first observed by K. Sassan in 1979 using a HeNe laser beam and a pendant water drop. Up to the 200th-order rainbow was reported by Ng et al. in 1998 using a similar method but an argon ion laser beam .


          
            
              	
                
                  [image: A contrast-enhanced photograph of a supernumerary rainbow, with additional green and purple arcs inside the primary bow.]

                  
                    A contrast-enhanced photograph of a supernumerary rainbow, with additional green and purple arcs inside the primary bow.
                  

                

              

              	
                
                  [image: Primary and secondary rainbows are visible, as well as a reflected primary and a faintly visible reflected secondary.]

                  
                    Primary and secondary rainbows are visible, as well as a reflected primary and a faintly visible reflected secondary.
                  

                

              
            

          


          


          Supernumerary rainbows


          A supernumerary rainbow is an infrequent phenomenon, consisting of several faint rainbows on the inner side of the primary rainbow, and very rarely also outside the secondary rainbow. Supernumerary rainbows are slightly detached and have pastel colour bands that do not fit the usual pattern.


          It is not possible to explain their existence using classical geometric optics. The alternating faint rainbows are caused by interference between rays of light following slightly different paths with slightly varying lengths within the raindrops. Some rays are in phase, reinforcing each other through constructive interference, creating a bright band; others are out of phase by up to half a wavelength, cancelling each other out through destructive interference, and creating a gap. Given the different angles of refraction for rays of different colours, the patterns of interference are slightly different for rays of different colours, so each bright band is differentiated in colour, creating a miniature rainbow. Supernumerary rainbows are clearest when raindrops are small and of similar size. The very existence of supernumerary rainbows was historically a first indication of the wave nature of light, and the first explanation was provided by Thomas Young in 1804.


          


          Reflection rainbows, reflected rainbows, fire rainbows


          
            [image: Primary and reflection rainbow at sunset]

            
              Primary and reflection rainbow at sunset
            

          


          Other rainbow variants are produced when sunlight reflects off a body of water. Where sunlight reflects off water before reaching the raindrops, it produces a reflection rainbow. Such a rainbow shares the same endpoints as a normal rainbow but encompasses a far greater arc when all of it is visible. Both primary and secondary reflection rainbows can be observed.


          A reflected rainbow is produced when light that has first been reflected off a larger body of water then reflects inside raindrops before reaching the observer. [See http://www.eo.ucar.edu/rainbows/rnbw8.jpg]


          Another rainbow-like variant is produced when sunlight is reflected off clouds. The fire rainbow or circumhorizontal arc can sometimes be seen in cirrus clouds with ice crystals (normally at least 6 km above sea level) and with the sun at least 58 above the horizon.


          


          Scientific history


          In Song Dynasty China (9601279), a polymathic scholar-official named Shen Kuo (10311095) hypothesizedas a certain Sun Sikong (10151076) did before himthat rainbows were formed by a phenomenon of sunlight encountering droplets of rain in the air. Paul Dong writes that Shen's explanation of the rainbow as a phenomenon of atmospheric refraction "is basically in accord with modern scientific principles."


          The Persian astronomer, Qutb al-Din al-Shirazi (12361311) gave a fairly accurate explanation for the rainbow phenomenon. This was elaborated on by his student, Kamal al-Din al-Farisi (12601320), who gave a more mathematically satisfactory explanation of the rainbow.


          In Europe, the work of Robert Grosseteste on light was continued by Roger Bacon, who wrote in his Opus Majus of 1268 about experiments with light shining through crystals and water droplets showing the colours of the rainbow. Theodoric of Freiberg is also known to have given an accurate theoretical explanation of both the primary and secondary rainbows in 1307. He explained the primary rainbow, noting that "when sunlight falls on individual drops of moisture, the rays undergo two refractions (upon ingress and egress) and one reflection (at the back of the drop) before transmission into the eye of the observer". He explained the secondary rainbow through a similar analysis involving two refractions and two reflections.


          
            [image: René Descartes' sketch of how primary and secondary rainbows are formed]

            
              Ren Descartes' sketch of how primary and secondary rainbows are formed
            

          


          Descartes 1637 treatise, Discourse on Method, further advanced this explanation. Knowing that the size of raindrops did not appear to affect the observed rainbow, he experimented with passing rays of light through a large glass sphere filled with water. By measuring the angles that the rays emerged, he concluded that the primary bow was caused by a single internal reflection inside the raindrop and that a secondary bow could be caused by two internal reflections. He supported this conclusion with a derivation of the law of refraction (subsequently, but independently of, Snell) and correctly calculated the angles for both bows. His explanation of the colours, however, was based on a mechanical version of the traditional theory that colours were produced by a modification of white light.


          Isaac Newton was the first to demonstrate that white light was composed of the light of all the colours of the rainbow, which a glass prism could separate into the full spectrum of colours, rejecting the theory that the colours were produced by a modification of white light. He also showed that red light gets refracted less than blue light, which led to the first scientific explanation of the major features of the rainbow. Newton's corpuscular theory of light was unable to explain supernumary rainbows, and a satisfactory explanation was not found until Thomas Young realised that light behaves as a wave under certain conditions, and can interfere with itself.


          Young's work was refined in the 1820s by George Biddell Airy, who explained the dependence of the strength of the colours of the rainbow on the size of the water droplets. Modern physical descriptions of the rainbow are based on Mie scattering, work published by Gustav Mie in 1908. Advances in computational methods and optical theory continue to lead to a fuller understanding of rainbows. For example, Nussenzveig provides a modern overview.


          


          Culture


          


          Religion and mythology


          
            [image: The end of a rainbow.]

            
              The end of a rainbow.
            

          


          The rainbow has a place in legend owing to its beauty and the historical difficulty in explaining the phenomenon.


          In Greek mythology, the rainbow was considered to be a path made by a messenger ( Iris) between Earth and Heaven. In Chinese mythology, the rainbow was a slit in the sky sealed by Goddess Nwa using stones of five different colours. In Hindu mythology, the rainbow is called Indradhanush, meaning the bow of Indra, the God of lightning and thunder. In Norse Mythology, a rainbow called the Bifrst Bridge connects the realms of sgard and Midgard, homes of the gods and humans, respectively. The Irish leprechaun's secret hiding place for his pot of gold is usually said to be at the end of the rainbow. This place is impossible to reach, because the rainbow is an optical effect which depends on the location of the viewer. When walking towards the end of a rainbow, it will move further away.


          After Noah's Deluge, the Bible relates that the rainbow gained meaning as the sign of God's promise that terrestrial life would never again be destroyed by flood (Genesis 9.13-15):


          
            I have set my bow in the clouds, and it shall be a sign of the covenant between me and the earth. When I bring clouds over the earth and the bow is seen in the clouds, I will remember my covenant that is between me and you and every living creature of all flesh; and the waters shall never again become a flood to destroy all flesh.

          


          Another ancient portrayal of the rainbow is given in the Epic of Gilgamesh: the rainbow is the "jewelled necklace of the Great Mother Ishtar" that she lifts into the sky as a promise that she "will never forget these days of the great flood" that destroyed her children. (The Epic of Gilgamesh, Tablet Eleven)


          
            Then Ishtar arrived. She lifted up the necklace of great jewels that her father, Anu, had created to please her and said, "Heavenly gods, as surely as this jewelled necklace hangs upon my neck, I will never forget these days of the great flood. Let all of the gods except Enlil come to the offering. Enlil may not come, for without reason he brought forth the flood that destroyed my people."

          


          


          Art


          The rainbow occurs often in paintings. Frequently these have a symbolic or programmatic significance (for example, Albrecht Drer's Melancholia I). In particular, the rainbow appears regularly in religious art (for example, Joseph Anton Koch's Noah's Thanksoffering). Romantic landscape painters such as Turner and Constable were more concerned with recording fleeting effects of light (for example, Constable's Salisbury Cathedral from the Meadows). Other notable examples appear in work by Hans Memling, Caspar David Friedrich, and Peter Paul Rubens.


          
            
              	
                
                  [image: The Blind Girl, oil painting (1856) by John Everett Millais. The rainbow – one of the beauties of nature that the blind girl cannot experience – is used to underline the pathos of her condition.]

                  
                    The Blind Girl, oil painting (1856) by John Everett Millais. The rainbow  one of the beauties of nature that the blind girl cannot experience  is used to underline the pathos of her condition.
                  

                

              

              	
                
                  [image: Noah's Thanksoffering (c.1803) by Joseph Anton Koch. Noah builds an altar to the Lord after being delivered from the Flood; God sends the rainbow as a sign of his covenant (Genesis 8-9).]

                  
                    Noah's Thanksoffering (c.1803) by Joseph Anton Koch. Noah builds an altar to the Lord after being delivered from the Flood; God sends the rainbow as a sign of his covenant ( Genesis 8-9).
                  

                

              
            

          


          


          Literature


          The rainbow inspires metaphor and simile. Virginia Woolf in To the Lighthouse highlights the transience of life and Man's mortality through Mrs Ramsey's thought,


          
            	"it was all as ephemeral as a rainbow"

          


          Wordsworth's 1802 poem " My Heart Leaps Up When I Behold The Rainbow" begins:


          
            	
              My heart leaps up when I behold

              
                	A rainbow in the sky:

              

            


            	So was it when my life began;


            	So is it now I am a man;


            	
              So be it when I shall grow old,

              
                	Or let me die!

              

            

          


          The Newtonian deconstruction of the rainbow is said to have provoked John Keats to lament in his 1820 poem " Lamia":


          
            	Do not all charms fly


            	At the mere touch of cold philosophy?


            	There was an awful rainbow once in heaven:


            	We know her woof, her texture; she is given


            	In the dull catalogue of common things.


            	Philosophy will clip an Angel's wings,


            	Conquer all mysteries by rule and line,


            	Empty the haunted air, and gnomed mine 


            	Unweave a rainbow

          


          In contrast to this is Richard Dawkins; talking about his book Unweaving the Rainbow: Science, Delusion and the Appetite for Wonder:


          
            	"My title is from Keats, who believed that Newton had destroyed all the poetry of the rainbow by reducing it to the prismatic colours. Keats could hardly have been more wrong, and my aim is to guide all who are tempted by a similar view, towards the opposite conclusion. Science is, or ought to be, the inspiration for great poetry."

          


          


          Flags


          Historically, a rainbow flag was used in the German Peasants' War in the 16th century as a sign of a new era, of hope and of social change. Rainbow flags have also been used as a symbol of the Cooperative movement; as a symbol of peace, especially in Italy; to represent the Tawantin Suyu, or Inca territory, in Peru and Ecuador; by some Druze communities in the Middle east; and by the Jewish Autonomous Oblast. The rainbow appears on the Gay pride flag, designed by Gilbert Baker for the 1978 San Francisco's Gay Freedom Celebration and today it is often used to represent LGBT-friendly businesses or districts.


          


          The place of indigo


          All the Roy G. Biv mnemonics follow the tradition of including the colour indigo between blue and violet. Newton originally (1672) named only five primary colours: red, yellow, green, blue and violet. Only later did he introduce orange and indigo, giving seven colours by analogy to the number of notes in a musical scale. Some sources now omit indigo, because it is a tertiary colour and partly due to the poor ability of humans to distinguish colours in the blue portion of the visual spectrum.


          There is also some evidence that Newton's use of the terms blue and indigo map to the modern hues cyan and blue respectively.


          Since rainbows are composed of a nearly continuous spectrum, different people, most notably across different cultures, identify different numbers of colours in rainbows.
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            [image: The Daintree Rainforest in Queensland, Australia.]

            
              The Daintree Rainforest in Queensland, Australia.
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              General distribution of tropical rainforest
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          Rainforests are forests characterized by high rainfall, with definitions setting minimum normal annual rainfall between 17502000 mm (68-78 inches).


          Rainforests are home to two-thirds of all the living animal and plant species on Earth. It has been estimated that many hundreds of millions of species of plants, insects and microorganisms are still undiscovered. Tropical rainforests have been called the "jewels of the Earth," and the "world's largest pharmacy," because of the large number of natural medicines discovered there.


          The undergrowth in a rainforest is restricted in many areas by the lack of sunlight at ground level. This makes it possible to walk through the forest. If the leaf canopy is destroyed or thinned, the ground beneath is soon colonized by a dense, tangled growth of vines, shrubs and small trees called a jungle. The two types of rainforest are:


          
            	Tropical rainforests are rainforests in the tropics, found near the Equator (between the Tropic of Cancer and Tropic of Capricorn) and present in southeast Asia (Myanmar to Indonesia and Papua New Guinea, northern and eastern Australia), sub-Saharan Africa from Cameroon to the Congo, (Congo Rainforest), South America (the Amazon Rainforest) Central America ( Bosaws, southern Yucatn Peninsula- El Peten-Belize- Calakmul), and on many of the Pacific Islands(such as Hawaii). Tropical rainforests have been called the "Earth's lungs," although it is now known that rainforests contribute little net oxygen additions to the atmosphere through photosynthesis.


            	Temperate rainforests are rainforest in temperate regions. They can be found in North America (in the Pacific Northwest, the British Columbia Coast, and in the inland rainforest of the Rocky Mountain Trench east of Prince George), in Europe (in coastal areas of Ireland, Scotland and southern Norway, parts of the western Balkans along the Adriatic coast, as well as in the North West of Spain and coastal areas of the eastern Black Sea, including Georgia and coastal Turkey), and in East Asia (in southern China, Taiwan, much of Japan and Korea, and on Sakhalin Island and the adjacent Russian Far East coast), and also Australia and New Zealand.

          


          


          Soils


          Despite the growth of vegetation in a rainforest, soil quality is often quite poor. Rapid bacterial decay prevents the accumulation of humus. The concentration of iron and aluminium oxides by the laterization process gives the oxisols a bright red colour and sometimes produces minable deposits such as bauxite). On younger substrates, especially of volcanic origin, tropical soils may be quite fertile.


          


          Effect on global climate


          A natural rainforest emits and absorbs vast quantities of carbon dioxide. On a global scale, long-term fluxes are approximately in balance, so that an undisturbed rainforest would have a small net impact on atmospheric carbon dioxide levels, though they may have other climatic effects (on cloud formation, for example, by recycling water vapour). No rainforest today can be considered to be undisturbed. Human induced deforestation plays a significant role in causing rainforests to release carbon dioxide, as do natural processes such as drought that result in tree death. Some climate models run with interactive vegetation predict a large loss of Amazonian rainforest around 2050 due to drought, leading to forest dieback and the subsequent feedback of releasing more carbon dioxide.


          


          Rainforest layers
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          The rainforest is divided into four different parts, each with different plants and animals, adapted for life in that particular area:


          
            	The emergent layer contains a small number of very large trees which grow above the general canopy, reaching heights of 45-55 m, although on occasion a few species will grow to 70-80 m tall. They need to be able to withstand the hot temperatures and strong winds. Eagles, butterflies, bats and certain monkeys inhabit this layer.


            	The canopy layer contains the majority of the largest trees, typically 30-45 m tall. The densest areas of biodiversity are found in the forest canopy, a more or less continuous cover of foliage formed by adjacent treetops. The canopy, by some estimates, is home to 50 percent of all plant species, suggesting that perhaps half of all life on Earth could be found there. The fauna is similar to that found in the emergent layer, but more diverse. A quarter of all insect species are believed to exist in the rainforest canopy. Scientists have long suspected the richness of the canopy as a habitat, but have only recently developed practical methods of exploring it. As long ago as 1917, naturalist William Beebe declared that "another continent of life remains to be discovered, not upon the Earth, but one to two hundred feet above it, extending over thousands of square miles." True exploration of this habitat only began in the 1980s, when scientists developed methods to reach the canopy, such as firing ropes into the trees using crossbows. Exploration of the canopy is still in its infancy, but other methods include the use of balloons and airships to float above the highest branches and the building of cranes and walkways planted on the forest floor. The science of accessing tropical forest canopy using airships, or similar aerial platforms, is called dendronautics.


            	The understory layer lies between the canopy and the forest floor. The understory (or understorey) is home to a number of birds, snakes, and lizards, as well as predators such as jaguars, boa constrictors, and leopards. The leaves are much larger at this level. Insect life is also abundant. Many seedlings that will grow to the canopy level are present in the understory. Only about 5 percent of the sunlight shining on the rainforest reaches the understory. This layer can also be called a shrub layer, although the shrub layer may also be considered a separate layer.


            	The forest floor layer receives only 2 percent of sunlight. Only plants adapted to low light can grow in this region. Away from riverbanks, swamps, and clearings where dense undergrowth is found, the forest floor is relatively clear of vegetation because of the low sunlight penetration. It also contains decaying plant and animal matter, which disappears quickly due to the warm, humid conditions promoting rapid decay. Many forms of fungi grow here which help decay the animal and plant waste.

          


          


          Flora and Fauna
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          More than half of the world's species of plants and animals are found in the rainforest. Rainforests support a very broad array of fauna including mammals, reptiles, birds and invertebrates. Mammals may include primates, felids and other families. Reptiles include snakes, turtles, chameleons and other families while birds include such families as vangidae and Cuculidae. Dozens of families of invertebrates are found in rainforests. Fungi are also very common in rainforest areas as they can feed on the decomposing remains of plant and animal life. As a result of all the decomposing matter on the forest floor, rainforests develop high levels of organic matter in the soil, making it very nutritious for plant and animal life. This humus is a major factor in allowing rainforests to be highly active ecosystems, with rainforests home to more than two-thirds of the Earth's species. This amounts to over 5 million species of plants and animals.


          


          Human uses


          Tropical rainforests provide timber as well as animal products such as meat and hides. Rainforests also have value as tourism destinations and for the ecosystem services provided. Many foods originally came from tropical forests, and are still mostly grown on plantations in regions that were formerly primary forest. Tropical rainforests are also the source of medicinal drug components.


          Rainforests cover only six percent of the Earth, however, twenty-five percent of all drugs are derived from rainforest ingredients.


          More than 1,430 varieties of tropical plants are thought to be potential cures for cancer. The National Cancer Institute claims that 70 percent of the plants identified as having anti-cancer properties are found exclusively in rainforests. The rainforest has shown to hold many other types of medicines as well, from everyday pain killers like aspirin to important cardiac drugs. In fact, plant derived medicines are commonly used for fever, fungal infections, burns, gastrointestinal problems, pain, respiratory problems, and wound treatment.


          


          Deforestation
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          Tropical and temperate rain forests have been subjected to heavy logging and agricultural clearance throughout the 20th century, and the area covered by rainforests around the world is rapidly shrinking. Biologists have estimated that large numbers of species are being driven to extinction (possibly more than 50,000 a year) due to the removal of habitat with destruction of the rainforests. Protection and regeneration of the rainforests is a key goal of many environmental charities and organizations. (It is doubtful that this rate will be sustained as the relative cost of logging rises with dwindling resources.)


          Another factor causing the loss of rainforest is expanding urban areas. Littoral Rainforest growing along coastal areas of eastern Australia is now rare due to ribbon development to accommodate the demand for seachange lifestyles.


          About half of the mature tropical rainforests, between 750 to 800 million hectares of the original 1.5 to 1.6 billion hectares that once graced the planet have already fallen. The devastation is already acute in South East Asia, the second of the world's great biodiversity hot spots. Most of what remains is in the Amazon basin, where the Amazon rainforest covered more than 600 million hectares, an area nearly two thirds the size of the United States. The forests are being destroyed at an ever-quickening pace. Unless significant measures are taken on a world-wide basis to preserve them, by 2030 there will only be 10% remaining with another 10% in a degraded condition. 80% will have been lost and with them the natural diversity they contain will become extinct.


          Many tropical countries, including Indonesia, Thailand, Malaysia, Bangladesh, China, Sri Lanka, Laos, Nigeria, Liberia, Guinea, Ghana and the Cote d'lvoire have already lost large areas of their rainforest. Eighty percent of the forests of the Philippine archipelago have already been cut down. In 1960 Central America still had four fifths of its original forest; now it is left with only two fifths of it. Half of the Brazilian state of Rondonia's 24.3 million hectares have been destroyed or severely degraded in recent years. Several countries, notably the Philippines, Thailand and India have declared their deforestation a national emergency.
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          The Rainhill Trials were an important competition in the early days of steam locomotive railways, run in October of 1829 in Rainhill, Merseyside (between Liverpool and Manchester).


          When the Liverpool and Manchester Railway was approaching completion, the directors of the railway ran a competition to decide whether stationary steam engines or locomotives would be used to pull the trains. The Rainhill Trials were arranged as an open contest that would let them see all the locomotive candidates in action, with the choice to follow. Regardless of whether or not locomotives were settled upon, a prize of 500 was offered to the winner of the trials. Three notable figures from the early days of locomotive engineering were selected as judges: John Kennedy, John Urpeth Rastrick, and Nicholas Wood.


          


          Rules


          Locomotives that were entered were to be subjected to a variety of tests and conditions. These were amended at various points, but were eventually nailed down to:


          
            	"The weight of the locomotive engine, with its full complement of water in the boiler, shall be ascertained at the weighing machine, by eight o'clock in the morning, and the load assigned to it shall be three times the weight thereof. The water in the boiler shall be cold, and there shall be no fuel in the fire-place. As much fuel shall be weighed, and as much water shall be measured and delivered into the tender-carriage, as the owner of the engine may consider sufficient for the supply of the engine for a journey of 35 mile [56 km]. The fire in the boiler shall then be lighted and the quantity of fuel consumed for getting up the steam shall be determined, and the time noted.

          


          
            	"The tender-carriage, with the fuel and water, shall be considered to be, and taken as a part of the load assigned to the engine.

          


          
            	"Those engines that carry their own fuel and water, shall be allowed a proportionate deduction from their load, according to the weight of the engine.

          


          
            	"The engine, with the carriages attached to it, shall be run by hand up to the starting-post, and as soon as the steam, is got up to fifty pounds per square inch [345 kPa], the engine shall set out upon its journey.

          


          
            	"The distance the engine shall perform each trip, shall be one mile and three-quarters [2.8 km] each way, including one-eighth of a mile [200 m] at each end for getting up the speed, and for stopping the train; by this means the engine with its load will travel one and a half mile [2.4 km] each way at full speed.

          


          
            	"The engine shall make ten trips, which will be equal to a journey of thirty-five miles [56 km]; thirty-miles [48 km] whereof shall be performed at full speed, and the average rate of travelling shall not be less than ten miles per hour [16 km/h]." [Note: The only other passenger railway in the world at that time, the Stockton and Darlington Railway, had an average speed of only about 13 km/h (8 mph).]

          


          
            	"As soon as the engine has performed this task, (which will be equal to the travelling from Liverpool to Manchester,) there shall be a fresh supply of fuel and water delivered to her; and as soon as she can be got ready to set out again, she shall go up to the starting-post, and make ten trips more, which will be equal to the journey from Manchester back again to Liverpool.

          


          
            	"The time of performing every trip shall be accurately noted, as well as the time occupied in getting ready to set out on the second journey.

          


          
            	"Should the engine not be enabled to take along with it sufficient fuel and water for the journey of ten trips, the time occupied in taking in a fresh supply of fuel and water, shall be considered and taken as a part of the time in performing the journey.

          


          


          Entries
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          Ten locomotives were entered, but on the day the competition began -- 6 October 1829 -- only five locomotives actually began the tests:


          
            	Cycloped, built by Thomas Shaw Brandreth.


            	Novelty, built by John Ericsson and John Braithwaite.


            	Perseverance, built by Timothy Burstall.


            	Rocket, built by George Stephenson and Robert Stephenson.


            	Sans Pareil, built by Timothy Hackworth.

          


          


          Competition


          Locomotives were run two or three per day, and several tests for each locomotive were performed over the course of several days.


          The Rainhill stretch of the Railway was dead level for a mile or so: a perfect site for the Trials.


          Cycloped was the first to drop out of the competition. Built with "legacy technology", it used a horse walking on a drive belt for power, and was withdrawn after an accident caused the horse to burst through the floor of the engine.


          Next to retire was Perseverance. Damaged en route to the competition, Burstall spent five days repairing it. When it failed to reach the required 10 miles per hour on its first tests the next day, it was withdrawn from the trial. It was granted a 25 consolation prize.


          Sans Pareil nearly completed the trials, though at first there was some doubt as to whether it would be allowed to compete as it was 300 lb (136 kg) overweight. However, it did eventually complete eight trips before cracking a cylinder. Despite the failure it was purchased by the Liverpool & Manchester, where it served for two years before being leased to the Bolton and Leigh Railway.


          The last drop-out was Novelty. In complete contrast to Cycloped it was cutting-edge for 1829, lighter and considerably faster than the other locomotives in the competition. It was accordingly the crowd favourite. Reaching a then-astonishing 28 mph (45 km/h) on the first day of competition, it later suffered some damage to a boiler pipe which could not be fixed properly on site in the time allotted. Nevertheless it continued its run on the next day, but upon reaching 15 mph (24 km/h) the pipe gave way again and damaged the engine severely enough that it had to drop out.


          So, the Rocket was the only locomotive to complete the trials. It averaged 12 miles per hour (achieving a top speed of 30 miles per hour) hauling 13 tons, and was declared the winner of the 500 prize. The Stephensons were accordingly given the contract to produce locomotives for the Liverpool & Manchester Railway.


          


          Restaging
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          In a recent (2002) restaging of the Rainhill Trials using replica engines, neither Sans Pareil (11 out of 20 runs) and Novelty (10 out of 20 runs) completed the course. In calculating the speeds and fuel efficiencies, it was found that Rocket would still have won fair and square, since its relatively modern technology made it a much more reliable locomotive than the others. Novelty almost matched it in terms of efficiency, but its firebox design caused it to gradually slow to a halt due to a build up of molten ash (called "clinker") cutting off the air supply. The restaged trials were run over a section of line in Llangollen, Wales, and were the subject of a BBC Timewatch documentary.


          This restaging should not be taken as accurate as there were major compromises made for television and because of the differences in crew experience, the fuel used, the modifications made to the replicas for modern safety rules, modern construction methods, and following operating experience. Sensible comparisons were made between the engines only after calcuations took into account the differences.


          None of the replicas is without major differences from the 1829 originals.
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          Ralph Vaughan Williams, OM ( October 12, 1872  August 26, 1958) was an influential English composer of symphonies, chamber music, opera, choral music, and film scores. He was also an important collector of English folk music and song.


          


          Life


          Ralph Vaughan Williams was born in Down Ampney, Gloucestershire, where his father, the Rev. Arthur Vaughan Williams, was vicar. Following his father's death in 1875 he was taken by his mother, Margaret Susan Wedgwood (18431937), the great-granddaughter of the potter Josiah Wedgwood, to live with her family at Leith Hill Place, the Wedgwood family home in the North Downs. He was also related to the Darwins, Charles Darwin being a great-uncle. Ralph (pronounced "Rayf") was therefore born into the privileged intellectual upper middle class, but never took it for granted and worked tirelessly all his life for the democratic and egalitarian ideals he believed in.
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          As a student he had studied piano, "which I never could play, and the violin, which was my musical salvation."


          After Charterhouse School he attended the Royal College of Music (RCM) under Charles Villiers Stanford. He read history and music at Trinity College, Cambridge where his friends and contemporaries included the philosophers G. E. Moore and Bertrand Russell. He then returned to the RCM and studied composition with Hubert Parry, who became a close friend. One of his fellow pupils at the RCM was Leopold Stokowski and during 1896 they both studied organ under Sir Walter Parratt. Stokowski later went on to perform six of Vaughan Williams's symphonies for American audiences, making the very first recording of the Sixth Symphony in 1949 with the New York Philharmonic, and giving the US Premiere of the Ninth Symphony in Carnegie Hall in 1958.


          Vaughan Williams's composing developed slowly and it was not until he was 30 that the song "Linden Lea" became his first publication. He mixed composition with conducting, lecturing and editing other music, notably that of Henry Purcell and the English Hymnal. He had further lessons with Max Bruch in Berlin in 1897 and later a big step forward in his orchestral style occurred when he studied in Paris with Maurice Ravel.


          In 1904, Vaughan Williams discovered English folk songs, which were fast becoming extinct owing to the increase of literacy and printed music in rural areas. He travelled the countryside, transcribing and preserving many himself. Later he incorporated some songs and melodies into his own music, being fascinated by the beauty of the music and its anonymous history in the working lives of ordinary people. His efforts did much to raise appreciation of traditional English folk song and melody. Later in his life he served as president of the English Folk Dance and Song Society (EFDSS), which, in recognition of his early and important work in this field, named its Vaughan Williams Memorial Library after him.


          In 1905, RVW conducted the first concert of the newly founded Leith Hill Music Festival at Dorking and thereafter held that conductorship until 1953, when he passed the baton to his successor.


          In 1909, he composed incidental music for the Cambridge Greek Play, a stage production at Cambridge University of Aristophanes' The Wasps, and the next year, he had his first big public successes conducting the premieres of the Fantasia on a Theme of Thomas Tallis (at The Three Choirs Festival in Gloucester Cathedral) and A Sea Symphony (Symphony No. 1), and a greater success with A London Symphony (Symphony No. 2) in 1914, conducted by Geoffrey Toye. Being 40, he could have avoided war service. Having had a public school education, he could have tried for a commission. He chose to enlist as a private in the Royal Army Medical Corps and had a gruelling time as a stretcher bearer before being commissioned in the Royal Garrison Artillery. On one occasion he was too ill to stand, but he continued to direct his battery while lying on the ground. Prolonged exposure to gunfire began a process of loss of hearing which was eventually to cause deafness in old age. In 1918, he was appointed Director of Music, First Army and this helped him adjust back into musical life.


          After the war, he adopted for a while a profoundly mystical style in the Pastoral Symphony (Symphony No. 3), which draws on his experiences as an ambulance volunteer in that war; and Flos Campi, a work for viola solo, small orchestra, and wordless chorus. From 1924 a new phase in his music began, characterised by lively cross-rhythms and clashing harmonies. Key works from this period are Toccata marziale, the ballet Old King Cole, the Piano Concerto, the oratorio Sancta Civitas (his favourite of his choral works) and the ballet Job (described as "A Masque for Dancing") which is drawn not from the Bible but from William Blake's Illustrations to the Book of Job. He also composed a Te Deum in G for the enthronement of Cosmo Lang as Archbishop of Canterbury. This period in his music culminated in the Symphony No. 4 in F minor, first played by the BBC Symphony Orchestra in 1935. This symphony contrasts dramatically with the frequent "pastoral" orchestral works he composed; indeed, its almost unrelieved tension, drama, and dissonance has startled listeners since it was premiered. Acknowledging that the fourth symphony was different, the composer said, "I don't know if I like it, but it's what I mean." Two years later, Vaughan Williams made a historic recording of the work with the same orchestra for HMV (His Master's Voice), one of his very rare commercial recordings. During this period, he lectured in America and England, and conducted the Bach Choir. He was appointed to the Order of Merit in 1935, having previously declined a knighthood.


          His music now entered a mature lyrical phase, as in the Five Tudor Portraits; the "morality" The Pilgrim's Progress; the Serenade to Music (a setting of a scene from act five of The Merchant of Venice, for orchestra and sixteen vocal soloists and composed as a tribute to the conductor Sir Henry Wood); and the Symphony No. 5 in D, which he conducted at the Proms in 1943. As he was now 70, many people considered it a swan song, but he renewed himself again and entered yet another period of exploratory harmony and instrumentation. His very successful Symphony No. 6 of 1946 received a hundred performances in the first year. It surprised both admirers and critics, many of whom suggested that this symphony (especially its last movement) was a grim vision of the aftermath of an atomic war: typically, Vaughan Williams himself refused to recognise any program behind this work.


          Before his death in 1958, he completed three more symphonies. His seventh, Sinfonia Antartica, which was based on his 1948 film score for Scott of the Antarctic, exhibits his renewed interest in instrumentation and sonority. The "little eighth symphony", first performed in 1956, was followed by the much weightier Symphony No. 9 in E minor of 1956-57. This last symphony was initially given a luke-warm reception after its first performance in May 1958, just three months before the composer's death. But this dark and enigmatic work is now considered by many to be a fitting conclusion to his sequence of symphonic works.


          He also completed a range of instrumental and choral works, including a tuba concerto, An Oxford Elegy on texts of Matthew Arnold, and the Christmas cantata Hodie. At his death he left an unfinished Cello Concerto, an opera Thomas the Rhymer and music for a Christmas play, The First Nowell, which was completed by his amanuensis Roy Douglas (b. 1907). He also wrote an arrangement of The Old One Hundredth Psalm Tune for the Coronation Service of Queen Elizabeth II.


          Despite his substantial involvement in church music, and the religious subject-matter of many of his works, he was described by his second wife as "an atheist  [who] later drifted into a cheerful agnosticism." It is noteworthy that in his opera The Pilgrim's Progress he changed the name of the hero from Bunyan's Christian to Pilgrim. He also set Bunyan's hymn Who would true valour see to music using the traditional Sussex melody " Monk's Gate". For many church-goers, his most familiar composition may be the tune Sine Nomine written for the hymn " For All the Saints".


          During his, life he also worked as a tutor for Birkbeck College.


          


          In the 1950s, the composer supervised recordings of all but his ninth symphony by Sir Adrian Boult and the London Philharmonic Orchestra for Decca. At the end of the sessions for the mysterious sixth symphony, Vaughan Williams gave a short speech, thanking Boult and the orchestra for their performance, "most heartily," and Decca later included this on the LP. He was to supervise the first recording of the ninth symphony (for Everest Records) with Boult; his death the night before the recording sessions were to begin resulted in Boult announcing to the musicians that their performance would be a memorial to the composer.


          He died in 1958 and is buried in Westminster Abbey.


          Vaughan Williams is a central figure in British music because of his long career as teacher, lecturer and friend to so many younger composers and conductors. His writings on music remain thought-provoking, particularly his oft-repeated call for everyone to make their own music, however simple, as long as it is truly their own.


          He was married twice. His first wife, Adeline Fisher (daughter of the historian Herbert William Fisher), died in 1951 after many years of suffering from crippling arthritis. In 1953 he married the poet Ursula Wood (1911- 2007), whom he had known since the late 1930s and with whom he collaborated on a number of vocal works. Ursula later wrote Vaughan Williams's biography RVW: A Biography of Ralph Vaughan Williams, which remains the standard work on his life.


          Vaughan Williams appears as a character in Robert Holdstock's novel Lavondyss.


          


          Style


          Vaughan Williams's music has often been said to be characteristically English, of the same genre as the works of Gustav Holst, Frederick Delius, George Butterworth, William Walton, and others.


          If that Englishness in music can be encapsulated in words at all, those words would probably be: ostensibly familiar and commonplace, yet deep and mystical as well as lyrical, melodic, melancholic, and nostalgic yet timeless. Ackroyd quotes Fuller Maitland, who noted that in Vaughan Williams's style "one is never quite sure whether one is listening to something very old or very new."


          There is in Vaughan Williams often a tangible flavour of Ravel (Vaughan Williams's mentor over a three-month period spent in Paris in 1908), though not imitation. Ravel described Vaughan Williams as "the only one of my pupils who does not write my music."


          Vaughan Williams's music expresses a deep regard for and fascination with folk tunes, the variations upon which can convey the listener from the down-to-earth (which he always tried to remain in his daily life) to the ethereal. Simultaneously the music shows patriotism toward England in the subtlest form, engendered by a feeling for ancient landscapes and a person's small yet not entirely insignificant place within them.


          


          Works


          See also Category:Compositions by Ralph Vaughan Williams.


          


          Operas


          
            	Hugh the Drover or Love in the Stocks (1910-20)


            	Sir John in Love (1924-28), from which comes an arrangement by Ralph Greaves of Fantasia on Greensleeves


            	The Poisoned Kiss (1927-29; revisions 1936-37 and 1956-57)


            	Riders to the Sea (1925-32), from the play by John Millington Synge


            	The Pilgrim's Progress (1909-51), based on John Bunyan's allegory

          


          


          Ballets


          
            	Old King Cole (1923)


            	Job, a masque for dancing (1930)

          


          


          Orchestral


          
            	Symphonies

              
                	A Sea Symphony (Symphony No. 1), a choral symphony on texts by Whitman (1903-1909)


                	A London Symphony (Symphony No. 2) (1913)


                	A Pastoral Symphony (Symphony No. 3) (1921)


                	Symphony No. 4 in F minor (1931-34)


                	Symphony No. 5 in D (1938-43)


                	Symphony No. 6 in E minor (1946-47)


                	Sinfonia Antartica (Symphony No. 7) (1949-52) (partly based on his music for the film Scott of the Antarctic)


                	Symphony No. 8 in D minor (1953-55)


                	Symphony No. 9 in E minor (1956-57)

              

            


            	In the Fen Country, for orchestra (1904)


            	Norfolk Rhapsody No. 1 (1906, rev. 1914)


            	The Wasps, an Aristophanic suite (1909)


            	Fantasia on a Theme of Thomas Tallis (1910, rev. 1913 and 1919)


            	Fantasia on "Greensleeves" (1934)


            	Five Variants of Dives and Lazarus (1939)


            	Concerto Grosso, for three parts of strings requiring different levels of technical skill (1950)

          


          


          Concerti


          
            	Piano

              
                	Piano Concerto in C (1926-31)


                	Concerto for Two Pianos and Orchestra (c. 1946; a reworking of Piano Concerto in C)

              

            


            	Violin

              
                	The Lark Ascending for violin and orchestra (1914)


                	Concerto Accademico for violin and orchestra (1924-25)

              

            


            	Viola

              
                	Flos Campi for viola, wordless chorus and small orchestra (1925)


                	Suite for Viola and Small Orchestra (1936-38)

              

            


            	Oboe Concerto in A minor, for oboe and strings (1944)


            	Fantasia (quasi variazione) on the Old 104th Psalm Tune for piano, chorus, and orchestra (1949)


            	Romance in D flat for harmonica and orchestra (1951) (written for Larry Adler)


            	Tuba Concerto in F minor (1954)

          


          


          Choral


          
            	Toward the Unknown Region, song for chorus and orchestra, setting of Walt Whitman (1906)


            	Five Mystical Songs for baritone, chorus and orchestra, settings of George Herbert (1911)


            	Fantasia on Christmas Carols for baritone, chorus, and orchestra (1912; arranged also for reduced orchestra of organ, strings, percussion)


            	Mass in G Minor for unaccompanied choir (1922)


            	Sancta Civitas (The Holy City) oratorio, text mainly from the Book of Revelation (1923-25)


            	Te Deum in G (1928)


            	Benedicite for soprano, chorus, and orchestra (1929)


            	In Windsor Forest, adapted from the opera Sir John in Love (1929)


            	Three Choral Hymns (1929)


            	Magnificat for contralto, women's chorus, and orchestra (1932)


            	Five Tudor Portraits for contralto, baritone, chorus, and orchestra (1935)


            	Dona nobis pacem, text by Walt Whitman and other sources (1936)


            	Festival Te Deum for chorus and orchestra or organ (1937)


            	Serenade to Music for sixteen solo voices and orchestra, a setting of Shakespeare (1938)


            	A Song for Thanksgiving (originally Thanksgiving for Victory) for narrator, soprano solo, children's chorus, mixed chorus, and orchestra (1944)


            	An Oxford Elegy for narrator, mixed chorus and small orchestra (1949)


            	Three Shakespeare Songs for SATB unaccompanied composed for The British Federation of Music Festivals National Competitive Festival (1951)


            	Hodie, a Christmas oratorio (1954)


            	Folk songs of the Four Seasons for unaccompanied SSA chorus.


            	Epithalamion for baritone solo, chorus, flute, piano, and strings (1957)


            	Numerous hymns, some of which were first published in the English Hymnal of 1906, of which Vaughan Williams was the musical editor, collaborating with Percy Dearmer.

          


          


          Vocal


          
            	"Linden Lea", song (1901)


            	The House of Life (1904)


            	Songs of Travel (1904)


            	"The Sky Above The Roof" (1908)


            	On Wenlock Edge, song cycle for tenor, piano and string quartet (1909)


            	Along the Field, for tenor and violin


            	Three Poems by Walt Whitman for baritone and piano (1920)


            	Four Poems by Fredegond Shove: for baritone and piano (1922)


            	Four Hymns for Tenor, Viola and Strings


            	Merciless Beauty for tenor, two violins, and cello


            	Four Last Songs to poems of Ursula Vaughan Williams


            	Ten Blake songs, song cycle for high voice and oboe (1957)

          


          


          Chamber and Instrumental


          
            	String Quintet in C minor for violin, viola, cello, double bass and piano (1903)


            	String Quartet No. 1 in G minor (1908)


            	Phantasy Quintet for 2 violins, 2 violas and cello (1912)


            	Six Studies in English Folk-Song, for violoncello and piano (1926)


            	Three Preludes on Welsh Hymn Tunes, for organ (1956)


            	String Quartet No. 2 in A minor ("For Jean, on her birthday," 1942-44)


            	Romance for Viola and Piano (undated)

          


          


          Organ


          
            	Three Preludes on Welsh Hymntunes (Bryn Calfaria, Rhosymedre, Hyfrydol) (1920)


            	A Wedding Tune for Ann (1943)


            	Two Organ Preludes (The White Rock, St. David's Day) (1956)


            	The Old Hundredth Psalm-Tune (?)

          


          


          Film, radio, and TV scores


          
            	Forty-Ninth Parallel, 1940, his first, talked into it by Muir Mathieson to assuage his guilt at being able to do nothing for the war-effort


            	Coastal Command, 1942


            	BBC adaptation of The Pilgrim's Progress, 1942


            	The People's Land, 1943


            	The Story of a Flemish Farm, 1943


            	Stricken Peninsula, 1945


            	The Loves of Joanna Godden, 1946


            	Scott of the Antarctic, 1948, partially reused for his Symphony No. 7 Sinfonia Antartica

          


          


          Band


          
            	English Folk Song Suite for military band (1923)


            	Toccata Marziale for military band (1924)


            	Flourish for Wind Band (1939)


            	Five Variants on Dives and Lazarus, arr.


            	Sea Songs


            	Overture: Henry V

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Ralph_Vaughan_Williams"
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              	राम
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              	Avatar of Vishnu
            


            
              	Abode

              	Ayodhya
            


            
              	Weapon

              	The Bow Kodanda
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              	Sita
            


            
              	Siblings

              	Bharat, Laxman, Shatrughna
            


            
              	
            

          


          Rama ( IAST: rāma, Devanāgarī: राम, Thai: Phra Ram, Lao: Phra Lam) or Ramachandra was a legendary king of Ayodhya in ancient India. In Hinduism, he is considered to be an avatar of Vishnu and a lila-avatara as described in the Bhagavata Purana.


          Rama is one of the most popular figures and deities in Vaishnavism and Vaishnava religious scriptures in South and Southeast Asia. The majority of details concerning Rama come from the Ramayana, one of the two great epics of India. Born as the eldest son of Kaushalya and Dasharatha, king of Ayodhya, Rama is referred to within Hinduism as Maryada Purushottama, literally the Perfect Man or Lord of Restrictions. Rama is the husband of Sita, who Hindus consider to be an Avatar of Lakshmi and the embodiment of perfect womanhood.


          Rama's life and journey is one of perfect adherence to dharma despite harsh tests of life and time. For the sake of his father's honour, Rama abandons his claim to Kosala's throne to serve an exile of fourteen years in the forest. His wife, Sita and brother, Lakshmana being unable to live without Rama decide to join him, and all three spend the fourteen years in exile together. This leads to the kidnapping of Sita by Ravana, the Rakshasa monarch of Lanka. After a long and arduous search that tests his personal strength and virtue, Rama fights a colossal war against Ravana's armies. In a war of powerful and magical beings, greatly destructive weaponry and battles, Rama slays Ravana in battle and liberates his wife. Having completed his exile, Rama returns to be crowned King in Ayodhya (the capital of his Kingdom) and eventually becomes Emperor of the World, after which he reigns for eleven thousand years - an era of perfect happiness, peace, prosperity and justice known as Rama Rajya.


          Rama's courage in searching for Sita and fighting a terrible war to rescue his wife and their honour is complemented by Sita's absolute devotion to her husband's love, and perfect chastity despite being Ravana's captive. Rama's younger brothers, namely Lakshmana, Shatrughna and Bharata strongly complement his piety, virtue and strength, and they are believed by many to belong to the Mariyada Purshottama and the Seventh Avatara, mainly embodied by Rama. Rama's piety and virtue attract powerful and devoted allies such as Hanuman and the Vanaras of Kishkindha, with whose help he rescues Sita. The legend of Rama is deeply influential and popular in the societies of the Indian subcontinent and across South East Asia. Rama is revered for his unending compassion, courage and devotion to religious values and duty.


          


          Etymology


          Rām in the Rigveda and the Atharvaveda is an adjective meaning "dark, black", or a noun meaning "darkness", e.g. RV 10.3.3 (trans. Griffith):


          
            	10.3.3cd Agni, far-spreading with conspicuous lustre, hath compassed Night [Rama] with whitely shining garments.

          


          Rama made up of 'Ra' + 'ama' which means light coming from within.


          As a personal name it appears in RV 10.93.14:


          
            	10.93.14ab This to Duhsima Prthavana have I sung, to Vena, Rama, to the nobles [ Asuras], and the King.

          


          The feminine form of the adjective, rāmīˊ is an epitheton of the night ( Ratri), as is kṛṣṇīˊ, the feminine of kṛṣṇa, viz. "the dark one; the black one". Mayrhofer (1996) suggests a derivation from PIE (H)reh1-mo-, cognate to OHG rāmac "dirty".


          Two Ramas are mentioned in the Vedas, with the patronymics Mārgaveya and Aupatasvini; another Rama with the patronymic Jāmadagnya is the supposed author of a Rigvedic hymn. According to Monier-Williams, three Ramas were celebrated in post-Vedic times,


          
            	Rāma-chandra ("Rama-moon"), son of Dasaratha, believed to have descended from Raghu. (The Rama of this article).


            	Parashu-rāma ("Rama of the Battle-axe"), the Sixth Avatara of Vishnu, sometimes also referred to as Jāmadagnya, or as Bhārgava Rāma (descended from Bhrigu), a "Chiranjeevi" or Immortal.


            	Bala-rāma ("the strong Rama"), also called Halāyudha (Wielder of the Plough in Battle), the older brother and close companion of Krishna, the Eighth Avatara of Vishnu.

          


          In the Vishnu sahasranama, Rama is the 394th name of Vishnu. In the interpretation of Adi Sankara's commentary, translated by Swami Tapasyananda of the Ramakrishna Mission, Rama has two meanings: the supreme Brahman who is the eternally blissful spiritual Self in whom yogis delight or the One (i.e., Vishnu) who out of his own will assumed the enchanting form of Rama, the son of Dasaratha.


          


          Avatara


          The Ramayana speaks of how the Goddess Earth, Bhumidevi, came to the Lord Creator, Brahma begging to be rescued from evil kings who were plundering her resources and destroying life through bloody wars and evil conduct. The Devas also came to Brahma fearful of the rule of Ravana, the ten-headed rakshasa emperor of Lanka. Ravana had overpowered the Devas and now ruled the heavens, the earth and the netherworlds. Although a powerful and noble monarch, he was also arrogant, destructive and a patron of evil doers. He had boons that gave him immense strength and was invulnerable to all living and celestial beings, except man and animals.


          Brahma, Bhumidevi and the Devas worshipped Vishnu, the Preserver, for deliverance from Ravana's tyrannical rule. Vishnu promised to kill Ravana by incarnating as a man - the eldest son of Kosala's king Dasaratha. His eternal consort, Lakshmi took birth as Sita and was found by king Janaka of Mithila while he was ploughing a field. Vishnu's eternal companion, the Ananta Sesha is said to have incarnated as Lakshmana to stay at his Lord's side on earth. Throughout his life, no one, except himself and a few select sages (among which are included Vasishta, Sharabhanga, Agastya and Vishwamitra) know of his destiny. Rama is continually revered by the many sages he encounters through his life, but only the most learned and exalted know of his true identity. At the end of the war between Rama and Ravana, just as Sita passes her Agni pariskha, Lord Brahma, Indra and the Devas, the celestial sages and Lord Shiva appear out of the sky. They affirm Sita's purity and ask him to end this terrible test. Thanking the Avatara for delivering the universe from the grips of evil, they reveal Rama's divine identity upon the culmination of his mission.


          


          Prince of Ayodhya


          King Dasaratha performs a putrakameṣṭi yaja, a sacrifice to obtain offspring by pleasing the gods. He gives the sacred, sacrificial nectar to his three wives according to their seniority: Kousalya, Sumitra and Kaikeyi. On the night of the ninth day after Amavasya, under the asterism of Punarvasu and the cardinal sign of the Crab, Rama was born in the city of Ayodhya, which is the capital of the ancient kingdom of Kosala. The city and the area are located in the central region of the modern state of Uttar Pradesh in India. Rama was the prince of the Suryavamsha ( Sun Dynasty) House of Ikshvaku, descendant of great monarchs like Ikshvaku, Raghu and Bhagiratha. He is the eldest brother to Bharata, son of Kaikeyi, and the twin sons of Sumitra, Lakshmana and Shatrughna. Rama is dark-complexioned, mainly bluish - a symbol of divinity.


          The Ramayana describes the relationship between the brothers as intensely loving and devotional, although Rama and Lakshmana share a special, inseparable bond, while Bharata is especially close to Shatrughna. The four brothers enjoy an undiscriminating love from Dasaratha and his three queens, but Dasaratha's main affections are affixed upon Rama. Rama and his brothers are trained by Rishi Vasishta in the Vedas, religion, philosophy and the sciences. They are described as taller than the tallest men of modern times, possessive of exceptional acumen and prowess in the military sciences and arts.


          


          Initiation of the Avatara
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          Sage Vishwamitra takes the two princes, Rama and Lakshmana, to the Swayamvara ceremony for Sita. The challenge is to string the bow of Shiva, and shoot an arrow with it. This task is considered impossible for any ordinary king or living being, as this is the personal weapon of Shiva, more powerful, holy and of divine creation than conceivable. While attempting to string the bow, Rama breaks it into two. This feat of unbelievable strength, to have broken the bow of Shiva, spreads his fame across the worlds and seals his marriage to Sita.


          After Rama weds Sita and the entire royal family and the Ayodhya army begin their journey back, the great rishi Parashurama Bhargava appears before them, having descended from his mountainous hermitage. Parashurama is an extremely powerful rishi, responsible for killing all of the world's warriors and kings 21 times. He was the sixth Avatara of Vishnu, and finds it unbelievable that anybody could break the bow of Shiva. Considering himself to still be the most powerful warrior-rishi on earth, he brings with them the bow of Vishnu, and intends to challenge Rama to prove his strength by stringing it, and then fighting a battle with him to prove superiority. Although the entire Ayodhya army is forestalled by his mystical power, Rama is himself angered. He respectfully bows to Parashurama, and within a twinkling of an eyelid snatches the bow of Vishnu, strings it, places an arrow and points it straight at the challenger's heart. Rama asks Parashurama what he will give as a target to the arrow in return for his life? At this point, Parashurama feels himself devoid of the tremendous mystical energy he possessed for so long. He realizes that Rama is Vishnu incarnate, his successor and definitely his superior. He accepts Rama's superiority, devotes his tapasya to him, pays homage to Rama and promises to return to his hermitage and leave the world of men.


          Rama then fired the arrow up into the sky with Vishnu's bow, performing a feat true to his Supreme, divine nature with his natural weapon. His overpowering of Parashurama and using the supreme weapon with incredible ease and perfection dazzle the spectators and his relatives, but no one save Parashurama and Vasishta associate this with his true identity. It is said that the Rama's arrow is still flying across space, across time and across all of the universe. The day it will return to earth, it is said, it will bring the end of the world. Others say that the flying arrow destroys all evil on earth to uphold dharma and righteousness.


          


          Another version


          Another version of the story is, that Sage Vishvamitra along with Prince Rama and Lakshmana attended the Swayamvara of Princess Sita. To find the best match for his daughter Sita, King Janaka held a test in which the successful contestant was able to lift the bow of Lord Shiva and string it, would be able to wed Sita. However, none of the Kings were able to achieve this task, and disappointed, King Janaka pours out his dilemma and misery. Upon hearing this Lakshmana is enraged and offended that King Janaka did not offer Rama the same test. Upon the invitation of King Janaka, Lord Rama proceeded to the bow of Lord Shiva. Paying reverence to the bow, Rama was able lift the bow, string it and in the same process broke the bow in two. This event sent a loud thundering sound throughout the whole planet and the noise reached the ears of Parasurama who was at that time meditating and knew that the sound made was the bow of Lord Shiva's being broken. When Parasurama arrived at the court of King Janaka, he confronted the prince and issued a challenge. This led to a confrontation between Lakshmana and Parusurama, who's rage was increasing at Lakshmana's impetuous backtalk. However, Lord Rama without any physical confrontation was able to pacify Parasurama. After calming down Parasurama realised that Rama was Lord Vishnu Incarnate and granted Lord Rama all the weapons he had obtained from his tapas.


          


          Dharma of exile


          King Dasaratha announces to Ayodhya that he plans to crown Rama, his eldest child the Yuvaraja (crown prince). While the news is welcomed by everyone in the kingdom, the mind of queen Kaikeyi is poisoned by her wicked maid-servant, Manthara. Kaikeyi, who is initially pleased for Rama, is made to fear for the safety and future of her son Bharata. Fearing that Rama would ignore or possibly victimize his youngest brother for the sake of power, Kaikeyi demands that Dasaratha banish Rama to a forest exile for fourteen years, and that Bharata be crowned in Rama's place. She had been granted two boons by the king when she had saved his life a long time ago, and the queen now used them to serve her purpose. The king's court and the people are outraged at this turn of events. Dasaratha loved and cherished Rama dearly, and was in personal turmoil. Completely estranged now from his younger wife, he abhors the prospect of separation from Rama. But Rama realizes that the king must not break a solemn promise at any time, and neither should a son disobey his father's command. Sita joins her husband in exile despite his discouraging her, as it is her duty and out of love for Rama that she must be at his side at all times. His younger brother Lakshmana also immediately decides to join Rama rather than remain in the city.


          As he leaves for exile, the people of Ayodhya are deeply saddened and angered at Dasaratha and Kaikeyi. Dasaratha's heart is broken and he collapses and dies by the next day, unable to bear the agony of separation from Rama. Despite the reasoning of Vasishtha and the pleas of his brothers, Rama refuses to return. Although horrified at the news of his father's death, Rama finds it impossible that he should break his dead father's word. Rama does not bear any anger towards Kaikeyi, believing firmly in the power of destiny. According to the explanation of the classic, this exile actually presents Rama the opportunity to confront Ravana and his evil empire.


          


          Rama and Sita
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          Rama and Sita are the protagonists in one of the most famous love stories of all time. Described as being deeply in love, Sita and Rama are theologically understood as avatars of Lakshmi and Vishnu respectively. When Rama is banished from the kingdom, he attempts to convince Sita not to join him in a potentially dangerous and certainly arduous existence in the jungle, but Sita rejects this. When Rama orders her in his capacity as husband, Sita rejects it, asserting that it was an essential duty of a wife to be at her husband's side come good or ill. Rama in turn is assiduously protective and caring for Sita throughout the exile.


          When Sita is kidnapped by Ravana, both Sita and Rama undergo great personal hardships during their separation. Sita protects her chastity assiduously, and survives over a year in captivity on the strength of her love and attention to religious values and duty. She is completely unfettered in her resolve despite Ravana's courting, cajoling and threats. Meanwhile Rama, not knowing who had kidnapped Sita or where was she taken, often succumbs to despair and tears, denouncing himself for failing to defend her and agonizing over her safety and pain. Sita knows that it is in Rama's destiny to fight to rescue her (she refuses to be rescued thus by Hanuman, who discovers her), but is deeply anxious for his safety and fearful of Ravana's power.


          


          Agni pariksha


          After Rama slays Ravana and wins the war, Sita wants to come before him in the state which over a year's imprisonment had reduced her to, Rama arranges for Sita to be bathed and given beautiful garments before they are re-united. But even as Sita comes before him in great excitement and happiness, Rama does not look at her, staring fixedly at the ground. He tells her that he had fought the war only to avenge the dishonour that Ravana had inflicted on Rama, and now Sita was free to go where she pleased. At this sudden turn of events, all the vanaras, rakshasas, Sugriva, Hanuman and Lakshmana are deeply shocked.


          

          Sita begs Lakshmana to build her a pyre upon which she could end her life, as she could not live without Rama. At this point, Lakshmana is angered at Rama for the first time in his life, but following Rama's nod, he builds a pyre for Sita. At the great shock and sorrow of the watchers, Sita walks into the flames. But to their greater shock and wonder, she is completely unharmed. Instead, she glows radiantly from the centre of the pyre. Immediately Rama runs to Sita and embraces her. He had never doubted her purity for a second, but, as he explains to a dazzled Sita, the people of the world would not have accepted or honoured her as a queen or a woman if she had not passed this Agni pariksha before the eyes of millions, where Agni would destroy the impure and sinful, but not touch the pure and innocent.


          Another version of this, used in Ramanand Sagar's RAMAYAN, was that Rama had known Sita was going to be abducted by Ravana ahead of time. So, he entrusted her to Agni Dev, or the God of Fire. Rama did this so that he, who in reality was Vishnu, could kill Ravana. Sita, in turn, left behind a "shadow", or twin-like version of herself behind. The "shadow" Sita had been abducted by Ravana. Therefore, the lila of Agni Pariksha was to retrieve the genuine Sita from the temporary care of Agni Dev. Rama explains this to Lakshmana before the so-called "Pariksha" is done. This version has also been written in the Ram Charit Manas.


          


          Sita's banishment


          In the Uttara Kanda, Rama banishes his wife Sita, even as she is pregnant, asking Lakshmana to deliver her safely to Rishi Valmiki's ashram. He does so when it is reported to him that some subjects of his in Ayodhya believe that Sita is unchaste due to her long captivity in Ravana's city. The Agni pariksha fails to convince these few critics, but Rama, by his understanding of the dharma of a king, decides to banish Sita. Rama adhered strictly to his duty both as a king and a husband. These conflicted when society thought that Sita was unfit to become queen. But Rama had to send away Sita since his duty of king came first. A legend by Rishi Agastya in the epic states that Vishnu in a previous age had been cursed by a rishi, whose wife had been killed by Vishnu for sheltering his enemies escaping from battle. The Rishi condemns Vishnu to be denied for a long age, the companionship of his soul mate, just as Vishnu, by an inadvertent display of anger, had deprived the rishi of his loving wife. Thus Rama, Vishnu's incarnation, must live the rest of his life without Sita.


          


          Maryada Purushottama


          As a person, Rama personifies the characteristics of an ideal person (purushottama) who is to be emulated. He had within him all the desirable virtues that any individual would seek to aspire, and he fulfils all his moral obligations (maryada). Rama's purity and piety in his intentions and actions inspires affection and devotion for him from a variety of characters from different backgrounds. For example, he gave up his rightful claim to the throne, and agreed to go into exile for fourteen years, to fulfill the vow that his father had given to Kaikeyi, one of King Dashratha's wives. This is in spite of the fact that Kaikeyi's son, Bharat, begged him to return back to Ayodhya and said that he did not want to rule in place of Rama. But Rama considered his dharma as a son above that of his own birthright and his life's ambition. For such supreme sacrifices, and many other qualities, Shri Rama is considered a maryada purushottam. Some of his ideals are as follows:


          1. At the time when it was normal for kings to have more than one wife, Rama gave ideal of having a single wife. After Sita was banished, he was doing penance with a gold statue of Sita. In Balakanda of Valmiki Ramayana it is written that Rama and Sita resided in each others heart.


          2. Rama always followed his promise at any cost. In fact, he went to forest to make his father's promise to Kaikeyi true. There are many examples of Rama's promises which he kept. Most important are the promise to sages to save their lives from Rakshasas, getting back Sugreeva's kingdom, making Vibhishana the king of Lanka.


          3. Excellent friend: Rama had very touching relations with his friends irrespective of their status. Some of his friends are Nishad-raj Guh, King of Nishaads (a caste whose profession was hunting the birds), Sugreeva (the Vanar king) and Vibhishana a Rakshasa.


          


          Rama and non-violence


          Rama is always shown with a bow (called Kodanda) on his shoulder. As per Valmiki Ramayana, Sita once enquired as to why her Lord, Rama always carried a bow with him. Sita was upset with Rama's promise to sages that he offer protection while they performed their sacrificial rituals and therefore petitioned Rama that 'We are in the forest and we should live life of sages so why wield this weapon?'. Sita then narrated a story about an ancient sage who became violent simply by having a weapon in his possession (in this case a sword). Rama smiled and promised to Sita that he would never attack anybody unless the other person provokes him to do so, a promise that he kept throughout his life. In fact he had always given two chances to his enemies Tataka, Maarich, Vali and even Ravana. He even offered a peace treaty to Ravana before starting the war. Angada took his peace message to Ravana which was declined.


          


          Companions


          Even as Rama is the ideal conception of manhood, he is often aided and complemented in different situations by the characteristics by those who accompany him. They serve Rama devotedly, at great personal risk and sacrifice.


          


          Bharata and Lakshmana


          Absent when Rama is exiled, upon his return Bharata is appalled to learn of the events. And even though Kaikeyi had done all this for his benefit, Bharata is angered at the suggestion that he should take Ayodhya's throne. Denouncing his mother, Bharata proclaims to the city that he would go to the forest to fetch Rama back, and would serve out his term of exile himself. Although initially resentful and suspicious, the people of Ayodhya hail Bharata's selfless nature and courageous act. Despite his fervent pleas to return, Rama asserts that he must stay in the forest to keep his father's word. He orders Bharata to perform his duty as king of Ayodhya, especially important after Dasaratha's death, and orders Shatrughna to support and serve him. Returning saddened to the city, Bharata refuses to wear the crown or sit on the throne. Instead, he places the slippers of Rama that he had taken back with him on the throne, and rules Ayodhya assiduously keeping Rama's beliefs and values in mind. When Rama finally returns, Bharata runs personally to welcome him back.


          Bharata is hailed for his devotion to his elder brother and dharma, distinguished from Lakshmana as he is left on his own for fourteen years. But he unfailingly denies self-interest throughout this time, ruling the kingdom only in Rama's image. Vasishtha proclaims that no one had better learnt dharma than Bharata, and for this piety he forms an essential part of the conception of perfect manhood, of the Seventh Avatara of Vishnu. Shatrughna's role to Bharata is akin to that of Lakshmana to Rama. Believed to be one-quarter of Vishnu incarnated, or as the incarnation of his eternal companion, Ananta Sesha, Lakshmana is always at Rama's side. Although unconstrained by Dasaratha's promise to Kaikeyi, Lakshmana resists Rama's arguments and accompanies him and Sita into the forest. During the years of exile, Lakshmana constantly serves Rama and Sita - building huts, standing guard and finding new routes. When Sita is kidnapped, Rama blazes with his divine power and in his immense rage, expresses the desire to destroy all creation. Lakshmana prays and pleads for Rama to calm himself, and despite the shock of the moment and the promise of travails to come, begin an arduous but systematic search for Sita. During times when the search is proving fruitless and Rama fears for Sita, and expresses despair in his grief and loneliness, Lakshmana encourages him, providing hope and solace.


          When Rama in his despair fears that Sugriva has forgotten his promise to help him trace Sita, Lakshmana goes to Kishkindha where he reminds the complacent monarch of his promise to help. But Lakshmana also threatens Sugriva with destruction with his own divine, personal power, unable to tolerate the scene where Sugriva is enjoying material and sensual pleasures while Rama suffers alone. In the war, Lakshmana is uniquely responsible for slaying Indrajit, the invincible son of Ravana who had humiliated Indra and the Devas, and outwitted the brothers and the Vanaras on several occasions. Rishi Agastya later points out that this victory was the turning point of the conflict. Rama is often overcome with emotion and deep affection for Lakshmana, acknowledging how important and crucial Lakshmana's love and support was for him. He also trusts Lakshmana to carry out difficult orders - Lakshmana was asked to take Sita to the ashrama of Valmiki, where she was to spend her exile. Lakshmana's deep love for Rama, his unconditional service and sacrifice, as well as qualities of practical judgment and clear-headedness make him Rama's superior in certain situations and perspectives. Lakshmana symbolizes a man's duty to his family, brothers and friends, and forms an essential part of the conception of ideal manhood, that Rama primarily embodies.


          


          Jatayu, Hanuman and Vibheeshana


          When Rama and Lakshmana begin the desperate search to discover where Sita had been taken. After traversing a distance in many directions, they come across the magical eagle Jatayu, who is dying. They discover from Jatayu that a rakshasa was flying away with a crying, struggling Sita towards the south. Jatayu had flown to the rescue of Sita, but owing to his age and the rakshasa's power, had been defeated. With this, Jatayu dies in Rama's arms. Rama is overcome with love and affection for the bird which sacrificed its own life for Sita, and the rage of his death returns to him in the climactic battle with Ravana.


          Rama's only allies in the struggle to find Sita are the Vanaras of Kishkindha. Finding a terrified Sugriva being hunted by his own brother, king Vali, Rama promises to kill Vali and free Sugriva of the terror and the unjust charge of plotting to murder Vali. The two swear everlasting friendship over sacred fire. Rama's natural piety and compassion, his sense of justice and duty, as well as his courage despite great personal suffering after Sita's kidnapping inspire devotion from the Vanaras and Sugriva, but especially Hanuman, Sugriva's minister. Devoted to Rama, Hanuman exerts himself greatly over the search for Sita. He is the first to discover that Sita was taken to Lanka, and volunteers to use his divine gifts in a dangerous reconnaissance of Lanka, where he is to verify Sita's presence. Hanuman hands Rama's ring to Sita, as a mark of Rama's love and his imminent intention of rescuing her. Though captured, he candidly delivers Rama's message to Ravana to immediately release Sita, and when his tail is burned, he flees and sets Lanka on fire. When Lakshmana is struck down and near death and Rama overcome with love and concern for his brother, Hanuman flies to the Himalayas on the urgent mission to fetch the sanjeevani medicinal herbs, bringing the entire mountain to Lanka so that no time is lost in saving Lakshmana. The Vanaras fight the rakshasas, completely devoted to Rama's cause. They angrily dismiss Ravana's efforts to create divisions by suggesting that Rama considered them, monkeys, as mere animals. At the end of the war, Rama worships Brahma, who restores life to the millions of fallen Vanaras.


          Before the onset of war, rakshasa prince Vibheeshana, Ravana's youngest brother comes to join Rama. Although he loves his brother and Lanka, he fails in repeated efforts to make Ravana follow religious values and return Sita. Vibheeshana believes that Ravana's arrogance and callousness will cause the destruction of Lanka, which is a gross violation of a king's duty, and that Ravana's actions have only propagated evil. Vibheeshana refuses to defend the evil of Ravana's ways and inspired by Rama's compassion and piety, leaves Lanka to join the Vanara Army. His knowledge of rakshasa ways and Ravana's mind help Rama and the Vanaras overcome black magic and mystical weapons. At the end of the war, Rama crowns Vibheeshana as the king of Lanka. Vibheeshana, and to a greater extent Hanuman, embody the perfect devotee in the wider conception of perfect manhood.


          


          Rama in war
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          When Rama is sixteen years old, he and his brother Lakshmana are taken by Vishwamitra to the forests, with the purpose of killing rakshasas who are wrecking the tapasya and sacrifices of brahmins. Rama and Lakshmana are taught the advanced military arts and given the knowledge of all celestial weapons by Vishwamitra. Rama proceeds to slay Thatakhi, a cursed demoness. When asked to slay the yaksha demon, Rama demurs, considering it sinful to kill a woman. But Vishwamitra explains that evil has no gender. The killing of Taraka liberates the yaksha soul who was cursed for a sin, and had to adopt a rakshasi's body. It restores the purity of the sacrifices of the brahmins who live nearby, and protects the animals who live in the forest, and travelers. The main purpose of Vishwamitra's exursion is to conduct his yagna without interruption from two evil demons, Maricha and Subahu. Rama and Lakshmana guard the sacrifice, and when the two demons appear, Rama shoots an arrow that carries Maricha across the lands and into the ocean, but does not kill him. Rama and his brother then proceed to kill Subahu and accompanying demons. Rama explains to Lakshmana that leaving Maricha alive was an act of compassion, but the others did not heed the point and chose to attack. During the forest exile, sages plead for protection and help against evil rakshasas who spoil their sacrifices and religious activities and terrorize them. Many rakshasas had even killed and eaten sages and innocent people. At Janasthana, Rama uses his exceptional prowess to single-handedly kill over fourteen thousand demon hordes led by the powerful Khara, who is a cousin of Ravana.


          


          Sagara
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          Faced with the dilemma of how to cross the ocean, Rama performs a penance tapasya, fasting and meditating in perfect dhyana for three days and three nights to sagara, the Lord of Oceans. The ocean god does not respond out of arrogance , and Rama on the fourth morning,pointed the brahmastra towards the ocean . The Vanaras are dazzled and fearful at witnessing the enraged Rama demolish the oceans, and Lakshmana prays to calm Rama's mind. Just as Rama invokes the brahmastra, considered the most powerful weapon capable of destroying all creation, Saagara arises out of the oceans. He bows to Rama, and begs for pardon. Since lord Rama had to use the weapon , he suggests Rama re-direct the weapon at a demonic race that lives in the heart of the ocean. Rama's arrows destroys the demons, and establishes a purer, liberated environment there. Saagara promises that he would keep the oceans still for all of Rama's army to pass, and Nala constructs a bridge ( Rama's Bridge) across to Lanka. Rama justifies his angry assault on the oceans as he followed the correct process of petitioning and worshipping Saagara, but obtaining the result by force for the greater good.


          In another version of the story, Lord Rama redirected his missile to the barren Island, and as a result huge volcanic eruption resulted. This volcano is the one which is found till today at the southern part of Indian peninsula .


          


          Facing Ravana
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          Rama asserts his dedication to dharma when he undertakes to offer Ravana a final chance to make peace, despite his heinous actions and patronage of evil, by immediately returning Sita and apologizing to both Rama and Sita, but Ravana refuses. In the war, Rama slays the most powerful rakshasa commanders, including Prahasta, Atikaya and with Ravana's brother, Kumbhakarna along with hundreds of thousands of rakshasa soldiers. He outfights Ravana in their first battle, destroying his chariot and weapons, and severely injuring him, but due to this, he allows him to live and return to fight another day. But as a human being, Rama also proves vulnerable on occasion to his enemies. He is put to a deep sleep with Lakshmana by the nagapoosas of Indrajit, but they recover when Hanuman obtains the magical medicine according to Vibheesana's advice.


          In the grand finale of the battle, Rama engages Ravana, who through the devastation of losing his sons, his brothers and friends and millions of his warriors, arouses his awesome and magical powers and makes full use of the boons of Siva and Brahma, and the magical knowledge of warfare possessed by the greatest of rakshasas. Rama and Ravana compete fiercely, inflicting severe injuries on one another with the most powerful weapons that could destroy the universe. After a long and arduous battle, Rama successfully decapitates Ravana's central head, but an ugly head, symbolic of all of Ravana's evil powers arises in its place. After another long battle, Rama decapitates it, only to find another growing in its place. This cycle continues, and as darkness approaches, Ravana's magical powers increase in force. Vibheeshana, seeing this then tells Rama something vital. Ravana had obtained amrita, the nectar of immortality, from the gods. Though he could not consume it, he nevertheless stored a vessel of it in his stomach. This amrit was causing his heads to regenerate as soon as they were cut off. Upon the advice of Agastya, Rama worships Lord Aditya, the Sun, with the famous Aditya Hridayam prayer and then invokes the most powerful weapon, the Brahmastra. Rama fires the great arrow that enters Ravana's chest/stomach and destroys the store of amrit, killing him finally. Following Ravana's death, Rama is immediately compassionate. After investing Vibheeshana as the next king of Lanka, he asks the new king and the surviving rakshasas to properly cremate their dead king, who he acknowledges was a great being worthy of respect and admiration, despite his patronage of evil.


          


          Rama Rajya


          The end of the war coincides with the end of Rama's tenure of exile. Flying home on the Pushpaka Vimana, Rama returns to a joyous Ayodhya. His mothers, brothers and the people joyously welcome him. Kaikeyi is repentant of her deeds, and Rama forgives her. The next day, Rama is invested as the King of Ayodhya, and Emperor of the World. Although he first asks Lakshmana to become the yuvaraja, upon the advice of Lakshmana he invests the position to Bharata, who has had fourteen years of experience as the ruler of Ayodhya. Rama performs the holy Ashwamedha sacrifice, purifying and establishing religion across earth.


          Beyond the Ramayana, the eleven thousand years of Rama's rule over the earth represent to millions of modern Indians a time and age when God as a man ruled the world. There was perfect justice and freedom, peace and prosperity. There are no natural disasters, diseases, ailments or ill-fortune of any nature for any living being. There are no sins committed in the world by any of his people. Always attentive and accessible to his people, Rama is worshipped and hailed by all - the very symbol of moksha, the ultimate goal and destination of all life, and the best example of perfect character and human conduct, inspiring human beings for countless succeeding ages.


          Rama like other Indian kings went undercover every night to hear the pleas of his subjects and have a common man's perspective of his rule. During Rama's tenure as King, the people apparently had no locks on their doors as they feared no burglaries or other such misfortunes.


          


          Rama and the world
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          Be it as a manifestation of God or simply as a legendary hero of myths and folktales, Rama is an immensely revered and inspirational figure to people across the Indian subcontinent and South East Asia, as well as increasingly across Western civilization, where the Hindu epics and values are gaining recognition and popularity. In Jainism, Rama is enumerated among the nine white Balas. He is revered in Sikhism,(in the Guru Granth Sahib)


          Rama is a great hero to the adherents of Agama Hindu Dharma and to the Muslims who practice Abangan, a syncretic form of Islam and Hinduism, in Indonesia. He is revered by the people of Thailand, Malaysia, Myanmar, Cambodia and Vietnam, who otherwise adhere to different forms of Buddhism, Islam and Hinduism. The Rama Leela is performed across South East Asia in numerous local languages and the story has been the subject of art, architecture, music, folk dance and sculpture. The ancient city of Ayutthaya stands in Thailand, as the tribute of an ancient Thai kingdom to the great legend. Many ancient and medieval era kings of South East Asia have adopted Rama as their name.


          A Buddhist version of the tale is found in the Jataka stories, in the Dasharatha Jataka (Jataka Atthakatha 461) in the Pali vernacular. Here Rama is represented as a former life of the Buddha as a Bodhisatva and supreme Dharma King of great wisdom. In the Buddhist tale, he is the king of Varanasi and not Ayodhya, which is traditionally the capital of Kosala.


          


          Festivals of Lord Rama


          Rama's day and time of birth, as well as marriage to Sita are celebrated by Hindus across the world as Rama Navami. It falls on the ninth day of a Hindu lunar year, or Chaitra Masa Suklapaksha Navami. This day is observed as the marriage day of Rama and Sita as well as the birthday of Rama. People normally perform Kalyanotsavam (marriage celebration) for small statues of Rama and Sita in their houses and at the end of the day the idols are taken in a procession on the streets. This day also marks the end of nine day utsavam called Vasanthothsavam (Festival of Spring), that starts with Ugadi. Some highlights of this day are:


          
            	Kalyanam (Ceremonial wedding performed by temple priests) at Bhadrachalam on the banks of the river Godavari in Khammam district of Andhra Pradesh.


            	Panakam, a sweet drink prepared on this day with jaggery and pepper.


            	Procession of idols in the evening that is accompanied with play of water and colours.


            	For the occasion, Hindus are supposed to fast (or restrict themselves to a specific diet).


            	Temples are decorated and readings of the Ramayana take place. Along with Rama, people also pray to Sita, Lakshmana and Hanumana.

          


          The occasion of victory over Ravana and the rakshasas is celebrated as the 10-day Vijayadashami, also known as Dussehra. The Ram Leela is publicly performed in many villages, towns and cities in India. Rama's return to Ayodhya and his coronation are celebrated as Diwali, also known as the Festival of Lights. The latter two are the most important and popular festivals in India and for Hindus across the world. In Malaysia, Diwali is known as Hari Deepavali, and is celebrated during the seventh month of the Hindu solar calendar. It is a federal public holiday. In many respects it resembles the traditions followed in the Indian subcontinent. In Nepal, Diwali is known as Tihar and celebrated during the October/November period. Here, though the festival is celebrated for five days, the traditions vary from those followed in India. On the first day, cows are worshipped and given offerings. On the second day, dogs are revered and offered special food. On the third day, celebrations follow the same pattern as in India, with lights and lamps and much social activity. On the fourth day Yama, the Lord of Death, is worshipped and appeased. On the fifth and final day, brothers sisters meet and exchange pleasantries. In Trinidad and Tobago, Diwali is marked as a special occasion and celebrated with a lot of fanfare. It is observed as a national holiday in this part of the world and some ministers of the Government also take part in the celebrations publicly.


          


          Inspiration


          Mohandas Karamchand Gandhi, the Indian spiritual and political leader was deeply inspired by Rama's strict adherence of satya (truth) and dharma despite hardship and personal travails. Gandhi was encouraged by Rama's example when he faced personal crises and crucial difficulties. A chapter in his autobiography is titled the same: Nirbal ke Bal Ram (Rama is the strength for the weak). When Gandhi was shot three times in the chest on January 30, 1948, his dying words were He Ram, He Ram. On religious occasions, Hindus often chant the name of Rama to express their devotion to God and invoke the holy. Ram Naam Japo (Chant the name of Rama) is a popular bhajan, devotional song and a meditative mantra. In the ceremony of cremating the dead, Hindus often chant Ram Nam Satya Hai (Rama's name is Truth).
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          The Rāmāyaṇa ( Devanāgarī: रामायण) is an ancient Sanskrit epic attributed to the Hindu sage ( maharishi) Valmiki and an important part of the Hindu canon ( smṛti). It was the original story on which other versions were based such as the Khmer Reamker, the Thai Ramakien, the Lao Phra Lak Phra Lam the Malay Hikayat Seri Rama and the Maranao Darengan.


          The name Rāmāyaṇa is a tatpurusha compound of Rāma and ayana "going, advancing", translating to "Rāma's Journey". The Rāmāyaṇa consists of 24,000 verses in seven books, and 500 cantos (kāṇḍas) and tells the story of Rāma, whose wife Sita is abducted by the demon ( Rākshasa) king of Lanka, Rāvana. Thematically, the epic explores themes of human existence and the concept of dharma.


          Verses in Rāmāyana are written in thirty two syllable meter called anustubh and the epic was an important influence on later Sanskrit poetry and Indian life and culture, primarily through its establishment of the śloka meter. But, like its epic cousin the Mahābhārata, the Rāmāyana is not just an ordinary story. It contains the teachings of the very ancient Hindu sages and presents them through allegory in narrative and the interspersion of the philosophical and the devotional. The characters of Rama, Sita, Lakshmana, Bharata, Hanumān and Rāvana (the villain of the piece) are all fundamental to the cultural consciousness of India.


          One of the most important literary works on ancient India, the Ramayana has had a profound impact on art and culture in the Indian subcontinent and Southeast Asia. The story of Rama has inspired great amounts of latter-day literature in various languages, notable among which are the works of the Tamil poet Kambar of the 13th century, Molla ramayanam in Telugu and the 14th century Kannada poet Narahari Kavi's Torave Ramayan,fifteenth century Bengali poet Krittibas Ojha, known as the Krittivasi Ramayan and the sixteenth century Hindi poet Tulsidas. The Ramayana became popular in Southeast Asia during the 8th century and was represented in literature, temple architecture, dance and theatre.


          


          Authorship


          Traditionally, Ramayana is ascribed to a single author, Vālmiki. Textual scholar Robert P. Goldman concludes that, in the face of unanimous Indian tradition and the uniform character of much of the work, there is no reason to believe that a man named Valmiki did not write the main portion of the Ramayana. However, the work as it is now known is believed to have many interpolations of a much later date than the original kernel of the work. The Ramayana was a "growth of centuries, but the main story is the creation of one mind."


          


          Dating


          According to literary scholarship, the main body of the Ramayana first appeared as an oral composition somewhere between 750 to 500 BC. Cultural evidence (the presence of sati in the Mahabharata but not in the main body of the Ramayana) suggests that the Ramayana predates the Mahabharata Traditionally the epic belongs to the Treta Yuga, one of the four eons (yuga) of Hindu chronology, and is dated as far back as 880,000 years in the past. Rama is said to have been born in the Treta Yuga to King Daśaratha in ikshvaku vansh (clan)


          


          The Story
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          Valmiki's Ramayana, the oldest version of Ramayana, is the basis of all the various versions of the Ramayana that are relevant in the various cultures. The text survives in numerous complete and partial manuscripts, the oldest surviving of which is dated from the eleventh century AD. The current text of Valmiki Ramayana has come down to us in two regional versions from the north and the south of India. Valmiki Ramayana has been traditionally divided into seven books, dealing with the life of Rama from his birth to his death.


          The story is about Rama, a prince in the city of Ayodhya - the capital of Kosala kingdom, belonging to Suyvavansh (the Sun dynasty) - sometimes referred to as Raghuvansh (Raghu dynasty, named after Raghu, one of his illustrious forefathers). The story starts from just before his birth and ends after his death when his two sons ascend to power.


          The story operates at multiple levels: at one level, it describes the society at that time: vast empires, the life of a prince destined to become the next king, the rivalry between mothers and stepmothers, the bond of affection and loyalty between brothers, contests to win the hands of a princess, male chauvinism, etc. At a second level, it describes how a ethical human being and a leader of men conducts himself at all times, facing situations with equanimity, raising to occasions to lead his people independent of his own personal tragedies and limitations, cultivating affection and respect of his people. At yet another level, it is a story of the seventh incarnation of Lord Vishnu, incarnating as a human this time, combating evil, restoring justice in the land, fully aware of his divinity and yet resorting to using his superhuman powers only when absolutely necessary.


          The story is as follows: Dasaratha, the king of Kosala, has been childless for a long time, and is anxious that land should not be king-less after him. He performs a ritual ( Puthrakameshti Yagna) for the gods to bless him with progeny. The gods present him with a bowl of divine nectar. His three queens partake of this, and in due course four princes - Rama, Lakshmana, Shatrughna, and Bharata - are born to them. Rama, being the eldest, is naturally being groomed as the future king. All the brothers are close-knit, with Lakshmana forming the closest bond with his elder brother. Together, they are schooled in archery. Vishwaamitra, one of the legendary seven sages of Hindu mythology, trains them in the art of firing missile-arrows imbibed with secret chants that could cause the arrows to shower fire or water on its enemies, and even follow them through the seven worlds until they're killed.


          Vishwamitra leads Rama and Lakshmana to Mithila, the capital city of the kingdom of Videha ruled by king Janaka. Janaka's daughter Sita (also called Janaki, Vaidehi, Mythili) is to wed, and the king is holding a contest to select the best prince for his daughter. Rama wins the contest and returns home to Ayodhya with his new bride.


          The time comes for Dasaratha to coronate Rama as the next king. Kaikeyi, the third and youngest of Dasaratha's queens, reminds her husband of his promise to her a long time ago that he'll grant her any two wishes she had. (This happened when Dasaratha was wounded in his chariot on the battlefield once, and Kaikeyi saved his life by taking over the reins and driving the chariot to safety.) Kaikeyi demands that she would like to have 1) her son Bharata be the next king, and 2) Rama be banished to the forest for fourteen years, far away and long enough for him to do any damage to Bharata's reign. The king, unable to refuse the wishes, accedes to them. The coronation preparations are halted and Rama told to prepare to leave for the forest. At first, Rama decides that he'll go to the forest alone. But Sita and Lakshmana will have none of it and convince Rama that, for them, "Ayodhya is wherever Rama is".


          The king goes into grief when the three leave for the forest, and dies soon afterwards. All this while, Bharata and Shatrughna have been away from the kingdom. They are summoned upon their father's death, and when they arrive, understand what happened. Bharata is aghast at his mother's greed (ostensibly for his good), and promises the kingdom and he'll restore Rama as the king. He travels to the forest to convince Rama to return to Ayodhya. Rama refuses on the grounds that a promise is a promise, but allows Bharata to take Rama's sandals back to Ayodhya so that Bharata can symbolically coronate Rama's sandals and rule as Rama's proxy.


          The story is sprinkled with the experiences of the trio in the forest, especially how the royals, used to soft living and multitudes of servants, train themselves to live spartanly amongst nature and be self-sufficient, and the interaction between them and the various hermits and sages living in the forest, some of who realize the divinity of Rama. Rama and Lakshmana frequently battle the forest demons that plague the hermits' meditations.


          One of the demons who had been defeated soundly by them decides to take revenge. She describes the beauty of Sita to her brother, Ravana, the demon king of Lanka (modern day Sri Lanka). Ravana decides that he must possess Sita, and has one of his brothers take the form of a deer to attract Sita's attention. Sita sends out Rama to capture the deer for her as a pet. The deer leads Raama far away from their cottage, and when Rama realizes that this is no ordinary deer, he kills the deer. The dying demon shouts Sita's and Lakshmana's names in Rama's voice, causing Sita to now send Lakshmana out to help Raama. When the cottage is thus unguarded, Raavana sweeps in, kidnaps Seetha and flies off to Lanka. When Raama sees Lakshmana approaching him, he at once realizes the trick. They both run back to the cottage to find it empty.


          The rest of the story is about how Raama and Lakshmana trek to Lanka to fight and kill the demon king and to get Seethaa back. They start out by traveling south (in the direction Raavana was seen to have flown with Seetha), killing demons and helping hermits and sages along the away, until they reach Kishkinda, where Raama befriends Sugriva, the king of a troupe of monkeys. His belief that they're on the right track is reinforced when the monkeys show him a bundle of jewels that fell from the sky - Seethaa had removed her jewels and dropped them to earth while being carried away. Sugriva sends groups of monkeys in all four directions to scout out the location of Raavana. The group that travels south contains Hanumaan, Sugriva's minister. Being the son of the Wind God, Hanumaan is endowed with supernatural strength and power. When the troupe reaches the southern tip of India and are at a loss to know how to proceed, Hanumaan decides to leap across the sea to Lanka and continue the search there. He locates Seetha imprisoned there, identifies himself, and assures her that help is forthcoming. He also has skirmishes with the demon king's army and informs Raavana that his days are numbered.


          Upon Hanumaan's return from Lanka, the entire monkey troupe and Rama and Lakshmana march to Lanka (building a bridge across the sea that Hanumaan leapt across), battle against Raavana's army for eighteen months and demolish the kingdom. Seetha is restored to Raama. Raama commands Seetha to walk through fire to prove that she had remained faithful to him during his absence, and Seetha walks through fire unscathed.


          By this time, the required tenure of fourteen years comes to an end. Raama returns to Ayodhya and is crowned as king. He rules as a just king for several decades. He exiles Seetha to the forest when he overhears a conversation casting doubts on her fidelity: "unlike Seetha, my wife has never left my household". In the forest, Seetha, now pregnant with Raama's twins, is taken care of by the sage Vaalmiki (another one of the seven legendary sages of Hindu mythology). (Many stories in Hindu mythology have some autobiographical segments, where the author features in the story.) Raama's twin sons Lava and Kusha are born and brought up in the sage's hermitage.


          As emperor, Raama performs a horse sacrifice ( Ashwamedha Yagna) to enlarge his empire. (The horse sacrifice is a ritual where an emperor sends out a horse accompanied by a huge army to various neighboring lands. Into whichever kingdom the horse wanders, the local king can allow the horse to wander - signalling that his kingdom may be annexed, or tie up the horse - indicating that he's ready to battle the emperor's army to prevent his kingdom from being annexed. The horse wanders into the forest where Raama's twin sons live and they tie the horse, not knowing its significance. When confronted by the accompanying army, they refuse to untie the horse and soundly defeat the army. (They had been trained well by the sage Vaalmiki since he knew that one day they would be kings.) Raama hears of this and correctly guesses that two kids at a hermitage who can defeat an entire army can be no ordinary kids, and introduces himself and meets his sons for the first time. He also meets Seetha again.


          Some time later, as the sons are grown up, Seetha decides that her time on the earth is nearing end, and ends her life by asking mother earth to open and swallow her. The sons go Ayodhya to live with their father until they inherit the kingdom.


          The epic contains the following books:


          
            	Bala Kanda  Book of the Childhood (birth and training of the princes and marriage of the princes)


            	Ayodhya Kanda  Book of Ayodhya (life in Ayodhya as a prince after marriage to Sita)


            	Aranya Kanda  Book of the Forest (life in exile in the forest)


            	Kishkindha Kanda  Book of Kishkindha (life in the kingdom of monkeys - on their search for the captured Seetha)


            	Sundara Kanda  Book of Auspiciousness (Hanumaan's journey to Lanka and his meeting with Seetha)


            	Yuddha Kanda  Book of the War (battle between Raama's armies and Raavana's armies)


            	Uttara Kanda  Book of the Afterword (Epilogue: Raama's life after returning to Ayodhya and Sita's second exile)

          


          There have been speculations on whether the first and the last chapters of Valmiki's Ramayan were written by the original author. Many experts are of the opinion that they are integral parts of the book in spite of the many differences in style and some contradictions in content between these two chapters and the rest of the book. It is believed that Uttar Kanda was written by Tulisadas because there is no reference of this chapter in Valmiki's Ramayan. These two chapters contain most of the interpolations found in the Ramayana, such as the miraculous birth of Rama and his divine nature as well as the numerous legends surrounding Ravana. It is also inferred that the story of Rama's beheading shudra Shambuka as well as the one relating to Shravana kumara were not written by Valmiki.


          


          Characters
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            	Rama is the hero of this epic tale. He is portrayed as an incarnation of the god Vishnu. He is the eldest and the favorite son of the King of Ayodhya, Dasharatha. He is a popular prince loved by one and all. He is the epitome of virtue. Dasaratha, forced by one of his wives Kaikeyi commands Rama to relinquish his right to the throne for fourteen years and go into exile by his father. While in exile, Rama kills the demon king Ravana using an arrow.


            	Sita is the beloved wife of Rama and the daughter of king Janaka. Sita is also known as Janaki. She is the incarnation of Goddess Laxmi (Lord Vishnu's wife). Sita is the epitome of womanly purity and virtue. She follows her husband into exile and there gets abducted by Ravana. She is imprisoned in the island of Lanka by Ravan. Rama rescues her by defeating the demon king Ravana.


            	Hanuman is a vanara belonging to the kingdom of Kishkindha. He is portrayed as an incarnation of Lord Shiva. He worships Rama and helps find Sita by going to the kingdom of Lanka crossing the great ocean.


            	Lakshmana, the younger brother of Rama, who chose to go into exile with him.He is portrayed as an incarnation of the Sheshnag Kaal. He spends his time protecting Sita and Rama. He is forced to leave Sita, who was deceived by the demon Marichi into believing that Rama was in trouble. Sita is abducted by Ravana upon him leaving her.


            	Ravana, a rakshasa, is the king of Lanka. He received a boon from Brahma that he cannot be killed by either gods, demons or by spirits, after performing a severe penance for ten thousand years. He has ten heads and twenty arms, the former of which he began to cut off and throw into the sacrificial fire until Lord Brahma appeared to him. After getting his reward from Brahma, Ravana begins to lay waste the earth and disturbs the deeds of good Rishis. Vishnu incarnates as the human Rama to defeat him, thus circumventing the boon given by Brahma.


            	Dasharatha is the king of Ayodhya and the father of Rama. He has three queens, Kousalya, Sumitra and Kaikeyi, and three other sons; Bharata, Lakshmana and Shatrughna. Kaikeyi, Dasharatha's favourite queen forces him to make his son Bharata heir apparent and send Rama into exile. Dashratha dies heartbroken after Rama goes into exile.


            	Bharata is the second son of Dasharatha. When he learns that his mother Kaikeyi had forced Rama into exile and caused Dasharatha to die broken hearted, he storms out of the palace and goes in search of Rama. When Rama refuses to return from his exile to assume the throne, Bharata obtains Rama's sandals and places them on the throne as a gesture that Rama is the true king. Bharata then rules Ayodhya as a representative of Rama for the next fourteen years.


            	Vishvamitra is the sage who takes Rama into the forest in order to defeat the demons destroying his Yagna ceremonies. On the way back he takes Rama into Mithila where Rama and Sita meet each other for the first time and Rama participates in her swayamvara.

          


          


          Theological Significance


          Rama, the hero of Ramayana, is a popular deity worshiped in the Hindu religion. Each year, many devout pilgrims trace his journey through India, halting at each of the holy sites along the way. The poem is not seen as just a literary monument, it serves as an integral part of Hinduism, and is held in such reverence that the mere reading or hearing of it, or certain passages of it, is believed by the Hindus to free them from sin and shower blessings upon the reader or listener. According to Hindu tradition, Rama is an incarnation ( Avatar), of the god Vishnu. The main purpose of this incarnation is to demonstrate the righteous path ( dharma) for all living creatures on Earth.


          


          Contemporary versions
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          The TV serial by Ramanand Sagar contains a vast, near comprehensive collection of stories drawn from many different retellings of the Ramayana. A plot summary is found on the Ramayan (TV series) article.


          Other contemporary versions of the Ramayana include Sri Ramayana Darshanam by Dr. K. V. Puttappa ( Kuvempu) in Kannada and Ramayana Kalpavrikshamu by Viswanatha Satyanarayana in Telugu, both of which have been awarded the Jnanpith Award. A prose version called Geet Ramayan (Geet = song) in Marathi by G.D. (Gajanan Digambar) Madgulkar (also known as Ga Di Madgulkar or GaDiMA) was rendered in Music by Sudhir Phadke and is considered to be a masterpiece of Marathi literature. The popular Indian author R. K. Narayan wrote a shortened prose interpretation of the epic, and another modern Indian author, Ashok Banker, has so far written a series of six English language novels based on the Ramayana. In September 2006, the first issue of Ramayan 3392 A.D. was published by Virgin Comics, featuring the Ramayana as reinvisioned by author Deepak Chopra and filmmaker Shekhar Kapur.


          The Ramayana has been adapted on screen as well, in a television series from the 1980s of the same name by producer Ramanand Sagar, which was based primarily off of the Ramcharitmanas and Valmiki Ramayana. In the late 90s, Sanjay Khan made a series called Jai Hanuman. This series not only recounted the stories of the birth, childhood and later life of Hanuman but also chronicled in detail the life of the various other characters in the Ramayana like Rama, Ravana, Sita, Meghanada, Mandodari, Dasharatha, Janaka, Bali and Sugreeva etc as well as some lesser known characters. This serial was based on various sources including Valmiki Ramayana, Ramacharitmanas, Krittivas Ramayana, Ananda Ramayana, Adhyatma Ramayana, Paumacariyam etc. A Japanese animated film called Rama - The Prince of Light was also released in the early 1990s.


          US animation artist Nina Paley retold the Ramayana from Sita's point of view (with a secondary story about Paley's own marriage) in the animated musical Sita Sings the Blues.


          Amboo Sharma, depicted in the Sahitya Akademi's "Whos who of Indian Writers" both as 'Amboo Sharma' and as 'Ambika Charan Mhamia' is a 74 year-old Rajasthani scholar and journalist living in Calcutta (Kolkata), India. He is the author of a modern day Ramayana in Rajasthani language named, AMBOO RAMAYANA. it is an epic written in thousands of verses and an original composition against a popular belief that it must also be a poetic translation of the original Valmiki Ramayana. Sharma has also written many a literary books in Rajasthani and most of them were published long ago. These include--MAHABHARAT SATSAI and YEESHU HAZARO, poetic translation of one thousand verses from Bible. All his published books are almost out of print but one copy of each can be seen at the National Library, Kolkata. Sharma has been publishing and editing a Rajasthani socio-literary monthly magazine, NENASI (named after the ancient historian of earstwhile Rajputana, Nainasingh Muhnot) for the last 30 years from Kolkata, West Bengal, India. His research work on Rajasthani Manuscripts has been published by The Asiatic Society, Calcutta.
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                      Ramesses (Re has fashioned him), beloved of Amun.
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                      The strong bull, beloved of right, truth.
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                      Protector of Egypt who curbs foreign lands.
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                      Rich in years, great in victories.
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              	Consort(s)

              	Henutmire, Isetnofret, Nefertari, Maathorneferure
            


            
              	Children

              	Khaemweset, Merneptah, Amun-her-khepsef, Meritamen.

              See also: List of children of Ramesses II
            


            
              	Father

              	Seti I
            


            
              	Mother

              	Queen Tuya
            


            
              	Born

              	1303 BC
            


            
              	Died

              	1213 BC
            


            
              	Burial

              	KV7
            


            
              	Monuments

              	Abu Simbel, Ramesseum, Luxor and Karnak temples
            

          


          Ramesses II (also known as Ramesses The Great and alternatively transcribed as Ramses and Rameses *Riʕmīsisu; also known as Ozymandias in the Greek sources, from a transliteration into Greek of a part of Ramesses' throne name, User-maat-re Setep-en-re) was the third Egyptian pharaoh of the Nineteenth dynasty. He is often regarded as Egypt's greatest and most powerful pharaoh. Ancient Greek writers such as Herodotus attributed his accomplishments to the semi-mythical Sesostris. He is traditionally believed to have been the Pharaoh of the Exodus.


          He was born around 1303 BC and at age fourteen, Ramesses was appointed Prince Regent by his father Seti I. He is believed to have taken the throne in his early 20s and to have ruled Egypt from 1279 BC to 1213 BC for a total of 66 years and 2 months, according to Manetho. He was once said to have lived to be 99 years old, but it is more likely that he died in his 90th or 91st year. If he became king in 1279 BC as most Egyptologists today believe, he would have assumed the throne on May 31, 1279 BC, based on his known accession date of III Shemu day 27. Ramesses II celebrated an unprecedented 14 sed festivals during his reignmore than any other pharaoh. On his death, he was buried in a tomb in the Valley of the Kings; his body was later moved to a royal cache where it was discovered in 1881, and is now on display in the Cairo Museum.


          As king, Ramesses II led several expeditions north into the lands east of the Mediterranean (the location of the modern Israel, Lebanon and Syria). He also led expeditions to the south, into Nubia, commemorated in inscriptions at Beit el-Wali and Gerf Hussein.


          The early part of his reign was focused on building cities, temples and monuments. He established the city of Pi-Ramesses in the Nile Delta as his new capital and main base for his campaigns in Syria. This city was built on the remains of the city of Avaris, the capital of the Hyksos when they took over, and was the location of the main Temple of Set.


          


          


          Family and life


          Ramesses II was the third king of the 19th dynasty, and the second child of Seti I and his Queen Tuya. His only definite sibling was Princess Tia, although Henutmire, one of his Great Royal Wives, may have been his younger half-sister.


          Ramesses had numerous consorts, the most famous being Nefertari. During his long reign, eight women held the title Great Royal Wife (often simultaneously): Nefertari and Isetnofret, whom he married early in his reign; Bintanath, Meritamen and Nebettawy, his own daughters who replaced their mothers Nefertari and Isetnofret when they died or retired; Henutmire; Maathorneferure, Princess of Hatti and another Hittite princess whose name is unknown.


          The writer Terence Gray stated in 1923 that Ramesses II had as many as 20sons and 20daughters but scholars today believe his offspring numbered over 100. In 2004, Dodson and Hilton noted that the monumental evidence "seems to indicate that Ramesses II had around 110 children, [with] 4855 sons and 4053 daughters." His children include Bintanath and Meritamen (princesses and their father's wives), Sethnakhte, Amun-her-khepeshef the king's first born son, Merneptah (Ramesses' 13th son, who would eventually succeed him), and Prince Khaemweset. Ramesses II's second born son, Ramesses B, sometimes called Ramesses Junior, became the crown prince from Year 25 to Year 50 of his father's reign after the death of Amen-her-khepesh.


          


          Campaigns and battles


          Early in his life, Ramesses II embarked on numerous campaigns to return previously held territories back to Egyptian hands and to secure Egypt's borders. He was also responsible for suppressing some Nubian revolts and carrying out a campaign in Libya. Although the famous Battle of Kadesh often dominates the scholarly view of Ramesses II's military prowess and power, he nevertheless enjoyed more than a few outright victories over the enemies of Egypt.


          


          Battle against Sherden sea pirates


          In his second year, Ramesses II decisively defeated the Shardana or Sherden sea pirates who were wreaking havoc along Egypt's Mediterranean coast by attacking cargo-laden vessels travelling the sea routes to Egypt. The Sherden people probably came from the coast of Ionia or possibly south-west Turkey. Ramesses posted troops and ships at strategic points along the coast and patiently allowed the pirates to attack their prey before skillfully catching them by surprise in a sea battle and capturing them all in a single action. A stela from Tanis speaks of their having come "in their war-ships from the midst of the sea, and none were able to stand before them". There must have been a naval battle somewhere near the mouth of the Nile, as shortly afterwards many Sherden are seen in the Pharaoh's body-guard where they are conspicuous by their helmets with horns with a ball projecting from the middle, their round shields and the great Naue II swords with which they are depicted in inscriptions of the Battle of Kadesh.


          


          First Syrian campaign


          The immediate antecedents to the Battle of Kadesh were the early campaigns of Ramesses II into Canaan and Palestine. His first campaign seems to have taken place in the fourth year of his reign and was commemorated by the erection of a stela near modern Beirut. The inscription is almost totally illegible due to weathering. His records tell us that he was forced to fight a Palestinian prince who was mortally wounded by an Egyptian archer, and whose army was subsequently routed. Ramesses carried off the princes of Palestine as live prisoners to Egypt. Ramesses then plundered the chiefs of the Asiatics in their own lands, returning every year to his headquarters at Riblah to exact tribute. In the fourth year of his reign, he captured the Hittite vassal state of Amurru during his campaign in Syria.


          


          Second Syrian campaign


          The Battle of Kadesh in his fifth regnal year was the climatic engagement in a campaign that Ramesses fought in Syria, against the resurgent Hittite forces of Muwatalli. The pharaoh wanted a victory at Kadesh both to expand Egypt's frontiers into Syria and to emulate his father Seti I's triumphal entry into the city just a decade or so earlier. He also constructed his new capital, Pi-Ramesses where he built factories to manufacture weapons, chariots, and shields. Of course, they followed his wishes and manufactured some 1,000 weapons in a week, about 250 chariots in 2 weeks, and 1,000 shields in a week and a half. After these preparations, Ramesses moved to attack territory in the Levant which belonged to a more substantial enemy than any he had ever faced before: the Hittite Empire.


          Although Ramesses's forces were caught in a Hittite ambush and outnumbered at Kadesh, the pharaoh fought the battle to a stalemate and returned home a hero. Ramesses II's forces suffered major losses particularly among the 'Re' division which was routed by the initial charge of the Hittite chariots during the battle. Once back in Egypt, Ramesses proclaimed that he had won a great victory, but in reality all he had managed to do was to save his army from destruction. In a sense, however, the Battle of Kadesh was a personal triumph for Ramesses, as after blundering into a devastating Hittite ambush, the young king courageously rallied his scattered troops to fight on the battlefield while escaping death or capture. While the pharaoh claimed that he had won the battle, the victory was a pyrrhic one, and he was unable to occupy the city or territory around Kadesh.


          Ramesses decorated his monuments with reliefs and inscriptions describing the campaign as a whole, and the battle in particular as a major victory. Inscriptions of his victory decorate the Ramesseum, Abydos, Karnak, Luxor and Abu Simbel. For example, on the temple walls of Luxor the near catastrophe was turned into an act of heroism:


          
            
              His majesty slaughtered the armed forces of the Hittites in their entirety, their great rulers and all their brothers... their infantry and chariot troops fell prostrate, one on top of the other. His majesty killed them... and they lay stretched out in front of their horses. But his majesty was alone, nobody accompanied him...

            

          


          


          Third Syrian campaign


          Egypt's sphere of influence was now restricted to Canaan while Syria fell into Hittite hands. Canaanite princes, seemingly influenced by the Egyptian incapacity to impose their will, and goaded on by the Hittites, began revolts against Egypt. In the seventh year of his reign, Ramesses II returned to Syria once again. This time he proved more successful against his Hittite foes. During this campaign he split his army into two forces. One was led by his son, Amun-her-khepeshef, and it chased warriors of the hasu tribes across the Negev as far as the Dead Sea, and captured Edom-Seir. It then marched on to capture Moab. The other force, led by Ramesses, attacked Jerusalem and Jericho. He, too, then entered Moab, where he rejoined his son. The reunited army then marched on Hesbon, Damascus, on to Kumidi, and finally recaptured Upi.


          


          Later campaigns in Syria
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          Ramesses extended his military successes in his eighth and ninth years. He crossed the Dog River (Nahr el-Kelb) and pushed north into Amurru. His armies managed to march as far north as Dapur, where he erected a statue of himself. The Egyptian pharaoh thus found himself in northern Amurru, well past Kadesh, in Tunip, where no Egyptian soldier had been seen since the time of Thutmose III almost 120years earlier. He laid siege on the city before capturing it. His victory proved to be ephemeral. In year nine, Ramesses erected a stela at Beth Shean. After having reasserted his power over Canaan, Ramesses led his army north. A mostly illegible stela near Beirut, which appears to be dated to the king's second year, was probably set up there in his tenth. The thin strip of territory pinched between Amurru and Kadesh did not make for a stable possession. Within a year, they had returned to the Hittite fold, so that Ramesses had to march against Dapur once more in his tenth year. This time he claimed to have fought the battle without even bothering to put on his corslet until two hours after the fighting began. Six of Ramesses' sons, still wearing their side locks, took part in this conquest. He took towns in Retenu, and Tunip in Naharin, later recorded on the walls of the Ramesseum. This second success here was equally as meaningless as his first, as neither power could decisively defeat the other in battle.


          


          Peace treaty with the Hittites
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          The deposed Hittite king, Mursili III fled to Egypt, the land of his country's enemy, after the failure of his plots to oust his uncle from the throne. Hattusili III responded by demanding that Ramesses II extradite his nephew back to Hatti.


          This demand precipitated a crisis in relations between Egypt and Hatti when Ramesses denied any knowledge of Mursili's whereabouts in his country, and the two Empires came dangerously close to war. Eventually, in the twenty-first year of his reign ( 1258 BC), Ramesses decided to conclude an agreement with the new Hittite king at Kadesh, Hattusili III, to end the conflict. The ensuing document is the earliest known peace treaty in world history.


          The peace treaty was recorded in two versions, one in Egyptian hieroglyphs, the other in Akkadian, using cuneiform script; both versions survive. Such dual-language recording is common to many subsequent treaties. This treaty differs from others however, in that the two language versions are differently worded. Although the majority of the text is identical, the Hittite version claims that the Egyptians came suing for peace, while the Egyptian version claims the reverse. The treaty was given to the Egyptians in the form of a silver plaque, and this "pocket-book" version was taken back to Egypt and carved into the Temple of Karnak.


          The treaty was concluded between Ramesses II and Hattusili III in Year 21 of Ramesses' reign. (c.1258BC) Its 18articles call for peace between Egypt and Hatti and then proceeds to maintain that their respective gods also demand peace. The frontiers are not laid down in this treaty but can be inferred from other documents. The Anastasy A papyrus describes Canaan during the latter part of the reign of Ramesses II and enumerates and names the Phoenician coastal towns under Egyptian control. The harbour town of Sumur north of Byblos is mentioned as being the northern-most town belonging to Egypt, which points to it having contained an Egyptian garrison.


          No further Egyptian campaigns in Canaan are mentioned after the conclusion of the peace treaty. The northern border seems to have been safe and quiet, so the rule of the pharaoh was strong until Ramesses II's death, and the waning of the dynasty. When the King of Mira attempted to involve Ramesses in a hostile act against the Hittites, the Egyptian responded that the times of intrigue in support of Mursili III, had passed. Hattusili III wrote to Kadashman-Enlil II, King of Karduniash ( Babylon) in the same spirit, reminding him of the time when his father, Kadashman-Turgu, had offered to fight Ramesses II, the king of Egypt. The Hittite king encouraged the Babylonian to oppose another enemy, which must have been the king of Assyria whose allies had killed the messenger of the Egyptian king. Hattusili encouraged Kadashman-Enlil to come to his aid and prevent the Assyrians from cutting the link between the Canaanite province of Egypt and Mursili III, the ally of Ramesses.


          


          Campaigns in Nubia
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          Ramesses II also campaigned south of the first cataract into Nubia. When Ramesses was about 22, two of his own sons, including Amun-her-khepeshef, accompanied him in at least one one of those campaigns. By the time of Ramesses, Nubia had been a colony for two hundred years, but its conquest was recalled in decoration from the temples Ramesses II built at Beit el-Wali (which was the subject of epigraphic work by the Oriental Institute during the Nubian salvage campaign of the 1960s), Gerf Hussein and Kalabsha in northern Nubia.


          


          Campaigns in Libya


          During the reign of Ramesses II, there is evidence that the Egyptians were active for a 300-kilometre (190mi) stretch along the Mediterranean coast, at least as far as Zawiyet Umm el-Rakham. Although the exact events surrounding the foundation of the coastal forts and fortresses is not clear, some degree of political and military control must have been held over the region to allow their construction.


          There are no detailed accounts of Ramesses II undertaking large military actions against the Libyans, only generalised records of his conquering and crushing them, which may or may not refer to specific events, otherwise unrecorded. It may be that some of the records, such as the Aswan Stela of his year 2, are harking back to Ramesses' presence on his father's Libyan campaigns. Perhaps it was Seti I who achieved this proposed control over the region, and it was he who planned to establish the defensive system, in a manner similar to which he rebuilt those to the east, the Ways of Horus across Northern Sinai.


          


          Religious impact


          Ramesses was the pharaoh most responsible for erasing the Amarna period from history. He, more than any other pharaoh, sought deliberately to deface the Amarna monuments and change the nature of the religious structure and the structure of the priesthood, in order to try to bring it back to where it had been prior to the reign of Akhenaten.


          


          Sed festival


          After reigning for 30years, Ramesses joined a selected group that included only a handful of Egypt's longest-lived kings. By tradition, in the 30th year of his reign Ramesses celebrated a jubilee called the Sed festival, during which the king was ritually transformed into a god. Only halfway through what would be a 66-year reign, Ramesses had already eclipsed all but a few greatest kings in his achievements. He had brought peace, maintained Egyptian borders and built great and numerous monuments across the empire. His country was more prosperous and powerful than it had been in nearly a century. By becoming a god, Ramesses dramatically changed not just his role as ruler of Egypt, but also the role of his firstborn son, Amun-her-khepsef. As the chosen heir and commander and chief of Egyptian armies, his son effectively became ruler in all but name.


          


          Building activity and monuments
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          Ramesses built extensively throughout Egypt and Nubia, and his cartouches are prominently displayed even in buildings that he did not actually construct. There are accounts of his honour hewn on stone, statues, remains of palaces and temples, most notable the Ramesseum in the western Thebes and the rock temples of Abu Simbel. He covered the land from the Delta to Nubia with buildings in a way no king before him had done. He also founded a new capital city in the Delta during his reign called Pi-Ramesses; it had previously served as a summer palace during Seti I's reign.


          His memorial temple Ramesseum, was just the beginning of the pharaoh's obsession with building. When he built, he built on a scale unlike almost anything before. In the third year of his reign Ramesses started the most ambitious building project after the pyramids, that were built 1,500years earlier. The population was put to work on changing the face of Egypt. In Thebes, the ancient temples were transformed, so that each one of them reflected honour to Ramesses as a symbol of this divine nature and power. Ramesses decided to eternalize himself in stone, and so he ordered changes to the methods used by his masons. The elegant but shallow reliefs of previous pharaohs were easily transformed, and so their images and words could easily be obliterated by their successors. Ramesses insisted that his carvings were deeply engraved in the stone, which made them not only less susceptible to later alteration, but also made them more prominent in the Egyptian sun, reflecting his relationship with the sun god, Ra.


          Ramesses constructed many large monuments, including the archeological complex of Abu Simbel, and the mortuary temple known as the Ramesseum. He built on a monumental scale to ensure that his legacy would survive the ravages of time. Ramesses used art as a means of propaganda for his victories over foreigners and are depicted on numerous temple reliefs. Ramesses II also erected more colossal statues of himself than any other pharaoh. He also usurped many existing statues by inscribing his own cartouche on them.


          


          Pi-Ramesses


          Here once stood some of the greatest monuments and buildings that Ramesses was building all across Egypt. The city was called Pi-Ramesses Aa-nakhtu, meaning "Domain of Ramesses II, Great in Victory" Although Pi-Ramesses was mentioned and named in the Bible, as a site where the Israelites were forced to work hard for the pharaoh, for many centuries it was lost, considered nothing more than a myth. For a time it was misidentified as being in Tanis, due to the amount of statuary and other material from Pi-Ramesses found there. But after 20 years of excavation, it was finally found in the eastern Delta. Its foundations lie hidden several feet beneath lush farmland. The colossal feet of the statue of Ramesses are almost all that remains above ground today, the rest is buried in the fields. The ancient city was dominated by huge temples and the king's vast residential palace, complete with its own zoo. The city also had a massive chariot base, as described in the Bible.


          


          Ramesseum


          The temple complex built by Ramesses II between Qurna and the desert has been known as the Ramesseum since the 19th century. The Greek historian Diodorus Siculus marveled at the gigantic and famous temple, now no more than a few ruins.


          Oriented northwest and southeast, the temple itself was preceded by two courts. An enormous pylon stood before the first court, with the royal palace at the left and the gigantic statue of the king looming up at the back. Only fragments of the base and torso remain of the syenite statue of the enthroned pharaoh, 17metres (56ft) high and weighing more than 1,000tonnes (980LT/1,100ST). The scenes of the great pharaoh and his army triumphing over the Hittite forces fleeing before Kadesh, represented on the pylon. Remains of the second court include part of the internal facade of the pylon and a portion of the Osiride portico on the right. Scenes of war and the rout the Hittites at Kadesh are repeated on the walls. In the upper registers, feast and honour of the phallic god Min, god of fertility. On the opposite side of the court the few Osiride pillars and columns still left can furnish an idea of the original grandeur.
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          Scattered remains of the two statues of the seated king can also be seen, one in pink granite and the other in black granite, which once flanked the entrance to the temple. Thirty-nine out of the forty-eight columns in the great hypostyle hall (m 41x 31) still stand in the central rows. They are decorated with the usual scenes of the king before various gods. Part of the ceiling decorated with gold stars on a blue ground has also been preserved. Ramesses' children appear in the procession on the few walls left. The sanctuary was composed of three consecutive rooms, with eight columns and the tetrastyle cell. Part of the first room, with the ceiling decorated with astral scenes, and few remains of the second room are all that is left. Vast storerooms built in mud bricks stretched out around the temple. Traces of a school for scribes were found among the ruins.


          A temple of Seti I, of which nothing is now left but the foundations, once stood to the right of the hypostyle hall.


          


          Abu Simbel


          In 1255BC Ramesses and his queen Nefertari had traveled into Nubia to inaugurate a new temple, a wonder of the ancient world, the great Abu Simbel. It is an ego cast in stone; the man who built it intended not only to become Egypt's greatest pharaoh but also one of its gods.


          The great temple of Ramesses II at Abu Simbel was discovered in 1813 by the famous Swiss Orientalist and traveler Johann Ludwig Burckhardt. However, four years passed before anyone could enter the temple, because an enormous pile of sand almost completely covered the facade and its colossal statues, blocking the entrance. This feat was achieved by the great Paduan explorer Giovanni Battista Belzoni, who managed to reach the interior on 4 August 1817.


          


          Other Nubian monuments


          As well as the famous temples of Abu Simbel, Ramesses left other monuments to himself in Nubia. His early campaigns are illustrated on the walls of Beit el-Wali (now relocated to New Kalabsha). Other temples dedicated to Ramesses are Derr and Gerf Hussein (also relocated to New Kalabsha).


          


          Tomb of Nefertari
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          The important and famous of Ramesses' consorts was discovered by Ernesto Schiaparelli in 1904. Although it had been looted in ancient times, the tomb of Nefertari is extremely important, because its magnificent wall painting decoration is regarded as one of the greatest achievements of ancient Egyptian art. A flight of steps cut out of the rock gives access to the antechamber, which is decorated with paintings based on chapter 17 of the Book of the Dead. This astronomical ceiling represents the heavens and is painted in dark blue, with a myriad of golden five-pointed stars. The east wall of the antechamber is interrupted by a large opening flanked by representation of Osiris at left and Anubis at right; this in turn leads to the side chamber, decorated with offering scenes, preceded by a vestibule in which the paintings portray Nefertari being presented to the gods who welcome her. On the north wall of the antechamber is the stairway that goes down to the burial chamber. This latter is a vast quadrangular room covering a surface area of about 90square metres (970sqft), the astronomical ceiling of which is supported by four pillars entirely covered with decoration. Originally, the queen's red granite sarcophagus lay in the middle of this chamber. According to religious doctrines of the time, it was in this chamber, which the ancient Egyptians called the golden hall that the regeneration of the deceased took place. This decorative pictogram of the walls in the burial chamber drew inspirations from chapters 144 and 146 of the Book of the Dead: in the left half of the chamber, there are passages from chapter 144 concerning the gates and doors of the kingdom of Osiris, their guardians, and the magic formulas that had to be uttered by the deceased in order to go past the doors. 


          Tomb KV5


          In 1995, Professor Kent Weeks, head of the Theban Mapping Project rediscovered Tomb KV5. It has proven to be the largest tomb in the Valley of the Kings, and originally contained the mummified remains of some of this king's estimated 52sons. Approximately 150 corridors and tomb chambers have been located in this tomb as of 2006 and the tomb may contain as many as 200corridors and chambers. It is believed that at least 4 of Ramesses' sons including Meryatum, Sety, Amun-her-khepeshef (Ramesses' first born son) and "the King's Principal Son of His Body, the Generalissimo Ramesses, justified" (ie: deceased) were buried there from inscriptions, ostracas or canopic jars discovered in the tomb. Joyce Tyldesley writes that thus far


          
            	"no intact burials have been discovered and there have been little substantial funeral debris: thousands of potsherds, faience shabti figures, beads, amulets, fragments of Canopic jars, of wooden coffins... but no intact sarcophagi, mummies or mummy cases, suggesting that much of the tomb may have been unused. Those burials which were made in KV5 were thoroughly looted in antiquity, leaving little or no remains."

          


          


          Colossal statue


          The colossal statue of Ramesses II was reconstructed and erected in Ramesses Square in Cairo in 1955. In August 2006, contractors moved his 3,200-year-old statue from Ramesses Square, to save it from exhaust fumes that were causing the 83-tonne (82LT/91ST) statue to deteriorate. The statue was originally taken from a temple in Memphis. The new site will be located near the future Grand Egyptian Museum.


          


          Death and legacy


          By the time of his death, Ramesses was suffering from severe dental problems and was plagued by arthritis and hardening of the arteries. When he finally died, he was about 90 years old. He had outlived many of his wives and children and left great memorials all over Egypt, especially to his beloved first queen Nefertari. Nine more pharaohs would take the name Ramesses in his honour, but few ever equalled his greatness. Nearly all of his subjects had been born during his reign and thought the world would end without him. Ramesses II did become the legendary figure he so desperately wanted to be, but this was not enough to protect Egypt. New enemies were attacking the empire which also suffered internal problems and it could not last. Less than 150 years after Ramesses died, the Egyptian empire fell, his descendants lost their power and the New Kingdom came to an end.


          


          Mummy


          Ramesses II was buried in the tomb KV7 in the Valley of the Kings. His mummy was placed in Cairo's Egyptian Museum, where it can be found today.


          The pharaoh's mummy features a hooked nose and strong jaw, and is below average height for an ancient Egyptian, standing some 1.7metres (5ft7in). His successor was ultimately to be his thirteenth son: Merneptah.
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          In 1974, Egyptologists visiting his tomb noticed that the mummy's condition was rapidly deteriorating. They decided to fly Ramesses II's mummy to Paris for examination. Ramesses II was issued an Egyptian passport that listed his occupation as "King (deceased)". The mummy was received at Le Bourget airport, just outside Paris, with the full military honours befitting a king.


          In Paris, Ramesses' mummy was diagnosed and treated for a fungal infection. During the examination, scientific analysis revealed battle wounds and old fractures, as well as the pharaoh's arthritis and poor circulation.
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          For the last decades of his life, Ramesses II was essentially crippled with arthritis and walked with a hunched back, but a recent study excluded ankylosing spondylitis as a possible cause of the pharaoh's arthritis. A significant hole in the pharaoh's mandible was detected while "an abscess by his teeth was serious enough to have caused death by infection, although this cannot be determined with certainty." Microscopic inspection of the roots of Ramesses II's hair revealed that the king may have been a redhead. After Ramesses' mummy returned to Egypt, it was visited by the late President Anwar Sadat and his wife.


          The results of the study concluded that "the anthropological study and the microscopic analysis" of the pharaoh's hair showed that Ramesses II was "a fair-skinned man related to the Prehistoric and Antiquity Mediterranean peoples, or briefly, of the Berber of Africa".


          


          Pharaoh of the Exodus


          At least as early as Eusebius of Caesarea, Ramesses II was identified with the pharaoh of whom the Biblical figure Moses demanded his people be released from slavery.


          This identification has often been disputed, though the evidence for another solution is likewise inconclusive as critics point out that Ramesses II was not drowned in the Sea. The primary Exodus account itself makes no specific claim that the pharaoh was with his army when they were "swept... into the sea"; only Psalm 136 makes this claim.


          Critics of the theory also emphasize that there is nothing in the archaeological records from the time of Ramesses' reign to confirm the existence of the Plagues of Egypt. However, this is not surprising since few pharaohs wished to record natural disasters or military defeats in the same manner that their rivals documented these events (as in the Biblical narratives).


          In the 1960s and 1970s, several scholars such as George Mendenhall associated the Israelites' arrival in Canaan more closely with the Hapiru mentioned in the Amarna letters which date to the reign of Amenhotep III and Akhenaten and in the Hittite treaties with Ramesses II. Most scholars today, however, view the Hapiru or Apiru instead as bandits who attacked the trade and royal caravans that travelled along the coastal roads of Canaan. Ramesses II's late 13th-centuryBC stela in Beth Shan mentions two conquered peoples who came to "make obeisance to him" in his city of Raameses or Pi-Ramesses but mentions neither the building of the city nor, as some have written, the Israelites or Hapiru.


          


          Connection with the Biblical king Shishak


          The Shishak of the Bible has generally been associated with Shoshenq I of Egypt instead. A fragment of a stela bearing Shoshenq I's name has been found at Megiddo which affirms this king's claim, in several Karnak temple walls, that he invaded the land of Israel and conquered 170 towns there. Shoshenq's Karnak triumphal inscription goes on to list the towns in alphabetical order including Megiddo. Jerusalem is not seen among this list of towns but the Karnak reliefs are damaged in several sections and some town's names were lost, so many scholars suggest that Jerusalem is mentioned in the damaged part.


          However, David Rohl, controversially proposed a massive revision of the traditional chronology of the ancient Near East, and attempted to identify Shishaq with Ramesses II. A few scholars, such as Peter James, who accept Rohl's criticism of identifying Shishaq with Shoshenq I while not his other theories, have sought to identify Shishaq with one of the other Ramesses kings of this period with varying success. The so-called "James" chronology was first developed by Michael Sanders and published in "Catastrophism and Ancient History" in 1985 many years before James published his revision.


          


          Popular legacy


          Ramesses was considered the inspiration for Percy Bysshe Shelley's famous poem " Ozymandias". Diodorus Siculus gives an inscription on the base of one of his sculptures as: " King of Kings am I, Osymandias. If anyone would know how great I am and where I lie, let him surpass one of my works." This is paraphrased in Shelley's poem.


          The life of Ramesses II has inspired a large number of fictional representations, including the historical novels of the French writer Christian Jacq, the Ramss, series, the graphic novel Watchmen, the character of Adrian Veidt uses Ramesses II to form part of the inspiration for his alter-ego known as 'Ozymandias' and Norman Mailer's novel Ancient Evenings is largely concerned with the life of Ramesses II, though from the perspective of Egyptians living during the reign of Ramesses IX, and Ramesses was the main character in the Anne Rice book The Mummy or Ramses the Damned. Although not a major character, Ramesses appears in Joan Grant's So Moses Was Born, a first person account from Nebunefer, the brother of Ramoses, which paints the picture of the life of Ramoses from the death of Seti, with all the power play, intrigue, plots to assassinate, following relationships are depicted: Bintanath, Queen Tuya, Nefertari, and Moses.


          In film, Ramesses was played by Yul Brynner in the classic film The Ten Commandments (1956). Here Ramesses was portrayed as a vengeful tyrant, ever scornful of his father's preference for Moses over "the son of [his] body". The animated film The Prince of Egypt, also featured a depiction of Ramesses (voiced by Ralph Fiennes), portrayed as Moses' adoptive brother.
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          Coordinates:


          Ramsgate is a seaside town on the Isle of Thanet in east Kent, England. It was one of the great English seaside towns of the 19th century and is a member of the ancient confederation of Cinque ports. It has a population of around 40,000. Ramsgate's main attraction is its coastline and its main industries are tourism and fishing. The town has one of the largest marinas on the English south coast and Port Ramsgate has provided cross channel ferries for many years.


          


          History


          Ramsgate began as a fishing and farming hamlet. Ramsgate as a name has its earliest reference as Hraefn's ate, or cliff gap, later to be rendered 'Ramisgate' or 'Remmesgate' around 1225 and 'Ramesgate' from 1357. The legendary mercenaries Hengest and Horsa landed in the 5th century to herald the pagan Anglo-Saxon age in England. The Christian missionary St. Augustine landed in Ramsgate in 597 which re-established the link between England and the Christian church in Rome.


          Ramsgate's harbour is a defining characteristic of the town. The construction of Ramsgate Harbour began in 1749 and was completed in about 1850. The Harbour has the unique distinction of being the only Royal Harbour in the United Kingdom. Because of its proximity to mainland Europe, Ramsgate was a chief embarkation point both during the Napoleonic Wars and for the Dunkirk evacuation in 1940.
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          In 1901, the Isle of Thanet saw the introduction of an electric tram service which was one of the few inter-urban tramways in Britain. The towns of Ramsgate, Margate and Broadstairs were linked by 11miles of track.


          In 1915-1916 early aircraft began to use the open farmlands at Manston as a site for emergency landings. The location near the Kent coast gave Manston some advantages over the other previously established aerodromes. By 1917 the Royal Flying Corps was well established and taking an active part in the defence of England. As RAF Manston the aerodrome played an important role in the second World War and is now called Kent International Airport.


          


          Geography


          Ramsgate is located 78miles from central London in an East South Easterly direction at one of the most Easterly points of the country (the furthest point east is Lowestoft in Suffolk). Ramsgate has its own meridian line and Mean Time which is 5 mins 41 secs ahead of Greenwich Mean Time.Ramsgate is about 1hour from the M25 with excellent road links.


          The town is now the amalgamation of two settlements. One is the fishing community based on the coast in the shallow valley between two chalk cliffs and the other a farming community inland that is now the Parish of St. Lawrence. The cliffs are now known as the East Cliff and the West Cliff and are predominantly residential areas. There are promenades along both cliff tops with parks at either end and sand beaches on the coast.


          


          Government


          Ramsgate is in the parliamentary constituency of Thanet South. The Thanet South seat is currently held by Labour Member of Parliament Dr Stephen Ladyman, which he won during the 1997 general election. The previous MP for Thanet South, Jonathan Aitken, was convicted of perjury in 1999 and sentenced to 18months in prison.


          Ramsgate is within the Thanet local government district. The town contains the seven electoral wards of Sir Moses Montefiore, Northwood, Newington, Cliffsend and Pegwell, Central Harbour, Nethercourt, and Eastcliff. These wards have seventeen of the fifty six seats on the Thanet District Council. As of the 2007 Local Elections, twelve of those seats were held by Labour, four by the Conservatives and one by Ramsgate First.


          The town is currently an unparished area and does not have a town council, but a movement called 'Ramsgate First' is campaigning to form one. The town mayor is currently Steve Ward.


          


          Political History


          During the 1984 National Union of Mineworkers Strike, several blockades of Ramsgate Harbour were staged by coalmen of the nearby colleries, which had until then supported a sizable workforce throughout Thanet. Ramsgate was also the original location of the pressure group Critical Mass [citation needed].


          


          Economy
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          Ramsgate's main industries are tourism and fishing. The town has a thriving marina with over 800 moorings and a range of marine-related businesses that operate in premises in the renovated arches under Royal Parade. The town caters for students of EFL (English as a foreign language) at its colleges.


          Although Ramsgate has the most valuable fish landings in Kent (~700,000 in 2003), the fishing industry is in decline.


          Port Ramsgate has provided cross channel ferries for many years. Previously Sally Ferries provided a service of passenger and car ferries to Dunkirk. Currently a service of freight and car is provided to Oostende.


          Unemployment for Thanet is higher (4.1%) than the national average (2.5%).


          There is some light industry in the town. An emerging industry is power generation, with 800 jobs expected to be created by the Thanet offshore wind project, a wind farm just off the coast.


          Ramsgate Market is held in High Street, King Street and Queen Street every Friday and Saturday between 8a.m. and 4p.m.


          


          Demographics


          As of the 2001 UK census, Ramsgate had a population of 39,639.


          The ethnicity of the town was 98.0% white, 0.8% mixed race, 0.3% black, 0.3% Chinese, 0.4% other Asian and 0.1% other ethnicity.


          The place of birth of residents was 95.6% United Kingdom, 0.7% Republic of Ireland, 0.6% Germany, 0.6% other Western Europe countries, 0.3% Eastern Europe, 0.6% Far East, 0.5% Africa, 0.3% North America, 0.3% South Asia, 0.2% Middle East, 0.2% Oceania and 0.1% South America


          Religion was recorded as 71.6% Christian, 0.3% Muslim, 0.1% Hindu, 0.3% Buddhist, 0.1% Sikh and 0.1% Jewish. 17.9% were recorded as having no religion, 0.3% had an alternative religion and 7.1% didn't state their religion.


          For every 100 females, there were 91.2 males. The age distribution was 6% aged 0-4years, 16% aged 5-15years, 5% aged 16-19years, 31% aged 20-44years, 24% aged 45-64years and 18% aged 65years and over.


          


          Culture


          


          Tourism
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          Ramsgate's main attraction is its coastline, particularly Ramsgate Main Sands, which has been awarded a 2007 Quality Coast Award, assuring high standards of cleanliness and general beach management.


          The previous prime seafront site which was Ramsgate pleasure park is currently undergoing major redevelopment.


          Ramsgate has developed a continental cafe style culture with bars and restaurants on its seafront parade.


          There is an annual Powerboat Grand Prix event based out of the harbour of Ramsgate during the summer. Ramsgate carnival is an annual parade also during the summer. Other events include the annual Addington Street Fair and the French Market.


          


          Sports


          Ramsgate's main football club Ramsgate Football Club plays in the Isthmian League Premier Division. The main local rivals of the club are Margate F.C. who are situated 3miles away. When the two teams meet, it is known as the Thanet derby. However, competitive games between the two teams in recent years have been few and far between due to Margate's success. Other football clubs include Minster and the Hugin Vikings club.


          Ramsgate's sports facilities include a public swimming pool , a fitness centre with gym and sports hall. Tennis clubs can be found at Spencer square and St. Laurence. Ramsgate has three golf clubs: St. Augustines , Stonelees , and Manston. Being a harbour town, there is also a sailing club - The Royal Temple Yacht Club.


          


          Architecture


          Many buildings in Ramsgate are of Regency and Victorian architecture. There are 900 listed buildings in the town with more than 200 surrounding the Marina.


          The town has three notable churches. The first building used for worship in the Thanet parish of 'St Lawrence' was at St Laurence-in-Thanet, built in 1062 and rebuilt during the following centuries with the most significant changes being in the 16th century. Note the difference in spelling between that of the Village of St Lawrence and the church, which is dedicated to the Roman Martyr, Laurence.


          The second notable church is St Augustine's, which is situated on the town's westcliff. Considered one of the most August and distinct surviving it was designed by Augustus Pugin in 1847 in the neo-Gothic style. Its dedication commemorates Augustine, the first Archbishop of Canterbury, who landed at Ramsgate in AD 596 and brought Christianity to Britain.


          Thirdly, the town's Parish Church of St George is situated just off the town's High Street. Its lantern tower was added at the request of Trinity House as a navigational aid to passing ships and looks over the town. The ground was consecrated on 23 October 1827.


          St Augustine' serves its own abbey and the town's Catholic community, whilst St Laurence and St George are both Church of England, and serve the Anglican community as part of the Diocese of Canterbury. Christ Church built in 1847 also serves the Anglican community.


          Ramsgate library was originally built and paid for by Andrew Carnegie in 1904. On the evening of Friday 13 August 2004 a fire destroyed Ramsgate library just two months short of its 100th anniversary. Though suspicions were raised as to what started the fire due to a similarly timed fire at the towns registry office, an inquest concluded that the blaze was too intense to pinpoint where and how the fire started. Planning permission has been granted for a new library and construction work has begun.


          


          Transportation


          


          By Sea


          The harbour provides shelter from the effect of storms and is close to the Goodwin Sands. It is now the site of one of the largest and most thriving marinas on the English south coast (there were 12,000 visiting boats in 2005) with 800 moorings.


          The town has had a long and chequered relationship with cross channel ferries. Passenger ferries to Dunkirk were operated for many years by Sally Ferries who eventually were forced to close due to stiff competition from Dover-Calais ferries and the Channel Tunnel. Transeuropa Ferries passenger(with vehicle only) and freight ferries now frequently sail to the Port of Ostend in Ostend, Belgium.


          Hovercraft were formerly operated (from 1969 until 1982) by Hoverlloyd from Pegwell Bay, near Ramsgate, to Calais.


          


          By Road


          Ramsgate is connected to the national road network primarily through the A299Thanet Way which continues onto the M2/ A2 for the M25(approx 1hour) and London. The A256 provides a link to Dover and onwards onto the A20 for the Channel Tunnel. Bus services are provided by Stagecoachbus' "Thanet Loop" scheme.


          


          By Rail


          Ramsgate railway station is situated at the top of the town near the parish of St Lawrence.


          A new high-speed service to London has been announced and is planned to start in December 2009. According to the South Eastern Railway company, it will be part of the UK's first truly high speed commuter service, and the journey time from Ramsgate to the new St Pancras terminal, with excellent transport links, will be just 84 minutes.


          Currently, trains from Ramsgate to London Charing Cross and London Victoria. Commuting time to the capital is currently 1hour 50minutes.


          The trains pass via Margate, Chatham and Bromley South, or via Canterbury West or Dover Priory and Ashford International. Ramsgate railway station is operated by Southeastern (train operating company).


          


          By Air


          The town is situated directly under the flight path of Kent International Airport at Manston. From September 2004 to August 2005 a low-cost airline EUjet operated frequent flights to many European destinations, replacing a large freight operator. However, flights were suspended after the collapse of its parent company, PlaneStation Group plc.


          The sale of Manston to Infratil (owner of Glasgow Prestwick International Airport) was completed on 26 August 2005. Charter operator Kent Escapes will use the Manston site to run weekly passenger flights to Barcelona, Spain and Faro, Portugal from summer 2006. Infratil are in negotiations with other airlines to add further destinations.


          


          Education
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          Infant Schools


          
            	Dame Janet Infant School


            	Ellington Infants School


            	Newington Infants School


            	Priory Infants School

          


          Junior Schools


          
            	Christ Church C Of E Junior School


            	Dame Janet Junior School


            	St Ethelbert's R C Junior Mixed & Infants School


            	Newington Junior School


            	St Laurence-in-Thanet CE Junior School

          


          Primary Schools


          
            	Newlands Primary School


            	Chilton County Primary School

          


          Secondary Schools


          
            	Chatham House Grammar School


            	Clarendon House Grammar School


            	Ellington High School


            	The Marlowe Academy


            	St Lawrence College

          


          Colleges and further education


          
            	Ramsgate's nearest college is Thanet College. This is situated in the nearby town of Broadstairs. There is also a new campus for Canterbury Christ Church University which is situated in Broadstairs which is within very easy reach of Ramsgate.

          


          


          Affiliations


          'Twin cities/towns


          
            	[image: Flag of Denmark] - Frederikssund, Denmark

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Ramsgate"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Random variable


        
          

          A random variable is an abstraction of the intuitive concept of chance into the theoretical domains of mathematics, forming the foundations of probability theory and mathematical statistics.


          The theory and language of random variables were formalized over the last few centuries alongside ideas of probability. Full familiarity with all the properties of random variables requires a strong background in the more recently developed concepts of measure theory, but random variables can be understood intuitively at various levels of mathematical fluency; set theory and calculus are fundamentals.


          Broadly, a random variable is defined as a quantity whose values are random and to which a probability distribution is assigned. More formally, a random variable is a measurable function from a sample space to the measurable space of possible values of the variable. The formal definition of random variables places experiments involving real-valued outcomes firmly within the measure-theoretic framework and allows us to construct distribution functions of real-valued random variables.


          


          Examples


          A random variable can be used to describe the process of rolling a fair die and the possible outcomes { 1, 2, 3, 4, 5, 6 }. The most obvious representation is to take this set as the sample space, the probability measure to be uniform measure, and the function to be the identity function.


          For a coin toss, a suitable space of possible outcomes is  = { H, T } (for heads and tails). An example random variable on this space is


          
            	[image: X(\omega) = \begin{cases}3,& \text{if } \omega = \texttt{H},\ -5,& \text{if } \omega = \texttt{T}.\end{cases}]

          


          


          Real-valued random variables


          Typically, the measurable space is the measurable space over the real numbers. In this case, let [image: (\Omega, \mathcal{F}, P)] be a probability space. Then, the function [image: X: \Omega \rightarrow \mathbb{R}] is a real-valued random variable if


          
            	[image: \{ \omega�: X(\omega) \le r \} \in \mathcal{F} \qquad \forall r \in \mathbb{R}]

          


          


          Distribution functions of random variables


          Associating a cumulative distribution function (CDF) with a random variable is a generalization of assigning a value to a variable. If the CDF is a (right continuous) Heaviside step function then the variable takes on the value at the jump with probability 1. In general, the CDF specifies the probability that the variable takes on particular values.


          If a random variable [image: X: \Omega \to \mathbb{R}] defined on the probability space (,A,P) is given, we can ask questions like "How likely is it that the value of X is bigger than 2?". This is the same as the probability of the event [image: \{ s \in\Omega�: X(s) > 2 \} ] which is often written as P(X > 2) for short.


          Recording all these probabilities of output ranges of a real-valued random variable X yields the probability distribution of X. The probability distribution "forgets" about the particular probability space used to define X and only records the probabilities of various values of X. Such a probability distribution can always be captured by its cumulative distribution function


          
            	[image: F_X(x) = \operatorname{P}(X \le x)]

          


          and sometimes also using a probability density function. In measure-theoretic terms, we use the random variable X to "push-forward" the measure P on  to a measure dF on R. The underlying probability space  is a technical device used to guarantee the existence of random variables, and sometimes to construct them. In practice, one often disposes of the space  altogether and just puts a measure on R that assigns measure 1 to the whole real line, i.e., one works with probability distributions instead of random variables.


          


          Moments


          The probability distribution of a random variable is often characterised by a small number of parameters, which also have a practical interpretation. For example, it is often enough to know what its "average value" is. This is captured by the mathematical concept of expected value of a random variable, denoted E[X]. In general, E[f(X)] is not equal to f(E[X]). Once the "average value" is known, one could then ask how far from this average value the values of X typically are, a question that is answered by the variance and standard deviation of a random variable.


          Mathematically, this is known as the (generalised) problem of moments: for a given class of random variables X, find a collection {fi} of functions such that the expectation values E[fi(X)] fully characterize the distribution of the random variable X.


          


          Functions of random variables


          If we have a random variable X on  and a measurable function f: R  R, then Y = f(X) will also be a random variable on , since the composition of measurable functions is also measurable. The same procedure that allowed one to go from a probability space (, P) to (R, dFX) can be used to obtain the distribution of Y. The cumulative distribution function of Y is


          
            	[image: F_Y(y) = \operatorname{P}(f(X) \le y).]

          


          


          Example 1


          Let X be a real-valued, continuous random variable and let Y = X2. Then,


          
            	[image: F_Y(y) = \operatorname{P}(X^2 \le y).]

          


          If y < 0, then P(X2  y) = 0, so


          
            	[image: F_Y(y) = 0\qquad\hbox{if}\quad y < 0.]

          


          If y  0, then


          
            	[image: \operatorname{P}(X^2 \le y) = \operatorname{P}(|X| \le \sqrt{y}) = \operatorname{P}(-\sqrt{y} \le X \le \sqrt{y}),]

          


          so


          
            	[image: F_Y(y) = F_X(\sqrt{y}) - F_X(-\sqrt{y})\qquad\hbox{if}\quad y \ge 0.]

          


          


          Example 2


          Suppose [image: \scriptstyle X] is a random variable with a cumulative distribution


          
            	[image:  F_{X}(x) = P(X \leq x) = \frac{1}{(1 + e^{-x})^{\theta}}]

          


          where [image: \scriptstyle \theta > 0] is a fixed parameter. Consider the random variable [image:  \scriptstyle Y = \mathrm{log}(1 + e^{-X}).] Then,


          
            	[image:  F_{Y}(y) = P(Y \leq y) = P(\mathrm{log}(1 + e^{-X}) \leq y) = P(X > -\mathrm{log}(e^{y} - 1)).\,]

          


          The last expression can be calculated in terms of the cumulative distribution of X, so


          
            	
              [image:  F_{Y}(y) = 1 - F_{X}(-\mathrm{log}(e^{y} - 1)) \, ]

              
                	
                  
                    	[image:  = 1 - \frac{1}{(1 + e^{\mathrm{log}(e^{y} - 1)})^{\theta}} ]


                    	[image:  = 1 - \frac{1}{(1 + e^{y} - 1)^{\theta}} ]


                    	[image:  = 1 - e^{-y \theta}.\, ]

                  

                

              

            

          


          


          Equivalence of random variables


          There are several different senses in which random variables can be considered to be equivalent. Two random variables can be equal, equal almost surely, equal in mean, or equal in distribution.


          In increasing order of strength, the precise definition of these notions of equivalence is given below.


          


          Equality in distribution


          Two random variables X and Y are equal in distribution if they have the same distribution functions:


          
            	[image: \operatorname{P}(X \le x) = \operatorname{P}(Y \le x)\quad\hbox{for all}\quad x.]

          


          Two random variables having equal moment generating functions have the same distribution. This provides, for example, a useful method of checking equality of certain functions of iidrv's.


          To be equal in distribution, random variables need not be defined on the same probability space. The notion of equivalence in distribution is associated to the following notion of distance between probability distributions,


          
            	[image: d(X,Y)=\sup_x|\operatorname{P}(X \le x) - \operatorname{P}(Y \le x)|,]

          


          which is the basis of the Kolmogorov-Smirnov test.


          


          Equality in mean


          Two random variables X and Y are equal in p-th mean if the pth moment of |X  Y| is zero, that is,


          
            	[image: \operatorname{E}(|X-Y|^p) = 0.]

          


          Equality in pth mean implies equality in qth mean for all q<p. As in the previous case, there is a related distance between the random variables, namely


          
            	[image: d_p(X, Y) = \operatorname{E}(|X-Y|^p).]

          


          


          Almost sure equality


          Two random variables X and Y are equal almost surely if, and only if, the probability that they are different is zero:


          
            	[image: \operatorname{P}(X \neq Y) = 0.]

          


          For all practical purposes in probability theory, this notion of equivalence is as strong as actual equality. It is associated to the following distance:


          
            	[image: d_\infty(X,Y)=\sup_\omega|X(\omega)-Y(\omega)|,]

          


          where 'sup' in this case represents the essential supremum in the sense of measure theory.


          


          Equality


          Finally, the two random variables X and Y are equal if they are equal as functions on their probability space, that is,


          
            	[image: X(\omega)=Y(\omega)\qquad\hbox{for all}\quad\omega]

          


          


          Convergence


          Much of mathematical statistics consists in proving convergence results for certain sequences of random variables; see for instance the law of large numbers and the central limit theorem.


          There are various senses in which a sequence (Xn) of random variables can converge to a random variable X. These are explained in the article on convergence of random variables.
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          Rangers Football Club are a football club from Glasgow, Scotland, who currently play in the Scottish Premier League. Rangers have won 51 league titles, a world record, and have won more major trophies than any football club in the world. The club are nicknamed The Teddy Bears, from the rhyming slang for Gers, which in turn is short for Rangers, and the fans are known to each other as "Bluenoses". The club's correct name is simply Rangers F.C., although they are sometimes referred to as Glasgow Rangers for European matches to avoid confusion.


          Rangers' players and fans today are multi-national and of various religions, although the club have traditionally been identified with and favoured the Protestant and Unionist community of Scotland. For most of their history, Rangers have enjoyed a fierce rivalry with their cross-city opponents Celtic, and the two are collectively known as the Old Firm.


          The club's home, the all-seated 51,082-capacity Ibrox Stadium in south-west Glasgow, has been accredited as one of UEFA's five-star stadia. The stadium was the first one in Scotland to be granted this accolade, which it now shares with Hampden Park, Scotland's national stadium.


          


          


          History


          


          Formation and early years


          The four founders of Rangers - brothers Moses and Peter McNeil, Peter Campbell and William McBeath - met in 1872 and named their team after an English rugby club upon seeing the name in a book. In May of that year the first match was played, a 0-0 draw in a friendly against Callander F.C. on the public pitches of Glasgow Green. The only other match played that year was another friendly against a team called Clyde (not the present-day Clyde FC) resulting in an 11-0 victory and featuring the debut of the club's blue strip. The official founding of Rangers is recognised as taking place in 1873, when the club held its first annual meeting and staff were elected. The first season's fixtures were all friendlies, as the deadline for joining the Scottish Football Association had been missed, meaning the team did not take part in the inaugural Scottish Cup. By 1876 Rangers had their first internationalist, with Moses McNeil representing Scotland in a match against Wales, and by 1877 Rangers had reached a Scottish Cup final. The first ever Old Firm match took place in 1888, the year of Celtic's establishment. Rangers lost 5-2 in a friendly to a team largely comprised of "guest players" from Hibernian.


          The 1890-91 season saw the inception of the Scottish Football League, and Rangers were one of ten original members. By this time Rangers were playing at the first Ibrox Stadium. Rangers' first ever league match took place on August 16, 1890 and resulted in a 5-2 victory over Heart of Midlothian. After finishing equal-top with Dumbarton a play-off was held at Cathkin Park to decide the who would be champions. The match finished 2-2 and the title was shared for the only time in its history, the first of Rangers' world record 51 championships. Rangers' first ever Scottish Cup win came in 1894 after a 3-1 victory over rivals Celtic in the final. By the turn of the century Rangers had won two league titles and three Scottish Cups.


          


          Under Paul Le Guen (2006-2007)


          
            [image: Card display at Ibrox to welcome Paul Le Guen.]

            
              Card display at Ibrox to welcome Paul Le Guen.
            

          


          Paul Le Guen replaced former manager Alex McLeish as manager after season 2005-06. Known for unearthing and nurturing young talent, Le Guen immediately made a number of signings for the club, as well as releasing and transfer-listing various players.


          The season started poorly for Rangers, with a number of losses and draws against teams lower in the league, as well as their being knocked out of the League Cup by Division One side St. Johnstone. Rivals Celtic built a lead at the top of the table, while Rangers fought for second place alongside Hearts and Aberdeen. As the season progressed, a number of more promising results were achieved, including wins over Hearts, Aberdeen and Hibernian. The first Old Firm match of the season resulted in a 2-0 defeat; the second - at Ibrox - was a 1-1 draw, after which Le Guen claimed Rangers deserved at least the point.


          Throughout the first six months of the league campaign, Rangers' results in the UEFA Cup were more respectable. Qualification for the group stage was achieved with a 2-0 aggregate win over Molde F.K., and Rangers proceeded to become the first Scottish side to qualify for the last 32 of the competition in its current format, with wins over Livorno, Maccabi Haifa F.C. and Partizan Belgrade and a draw away to AJ Auxerre.


          There had been rumours during the season of disharmony at Rangers, between Scottish and foreign units, with players including captain Barry Ferguson disapproving of Le Guen's strict disciplinarian stance. The imbalance came to a head on the day of the second Old Firm game of the season, with stories appearing in the Scottish media that Ferguson was angry with comments made by his manager regarding the captaincy of the club, and how Le Guen perceived it as more of an important role in Scotland than it is in France. On January 1, 2007, Le Guen stripped Ferguson of the captaincy, and after protests from a section of the fans at the away match at Motherwell F.C. the following day, it was announced on 4 January 2007 that Le Guen had left Rangers by mutual consent.


          


          Walter Smith's return (2007-present)


          Following the departure of Paul Le Guen, a number of media sources report an "understanding" that the new management structure would consist of former Rangers manager Walter Smith and former player Ally McCoist, and the SFA confirmed that Rangers enquired about the availability of the pair. However, on January 8, the SFA rebuffed Rangers' approach for Smith.


          On 10 January 2007, it was announced that Smith was the new manager of Rangers, with McCoist confirmed as assistant manager and Kenny McDowall as first-team coach.


          Rangers ended the season with no trophies for the second year running, but Smith proved a steadying influence on the team, losing just twice in the league until the end of the season. He made ten signings and qualification for the Champions League group stage was secured after aggregate victories over the champions of the Montenegrin and Serbian leagues, FK Zeta and Red Star Belgrade respectively. Rangers were drawn in Group E, to play FC Barcelona, French champions Olympique Lyonnais and German champions VfB Stuttgart. The campaign started well for Rangers with two victories, 2-1 at home to Stuttgart and 3-0 against Lyon at the Stade Gerland as well as a 0-0 draw against Barcelona at Ibrox Stadium.They lost match day 6 against Olympique Lyonnais 3-0 which ended their UEFA Champions League 2007-08 run.


          


          Club colours and crest


          The club colours of Rangers F.C. are royal blue, white and red.


          The team's home strip invariably features a royal blue shirt (often with white and/or red trim). Traditionally this is accompanied by white shorts (often with royal blue and/or red trim) and black socks with red turn-downs. However when wearing the 'home strip' Rangers will occasionally alter the shorts and socks, sometimes replacing the black socks with white ones; or replacing the white shorts and black socks combination with royal blue shorts and socks.


          The basic design of Rangers away strips has changed far more than the traditional home strip. White and red have been the most common predominant colours for Rangers alternate strips, though dark and light blue have also featured highly.


          In recent years, Rangers have also introduced a third kit. This is usually worn if both the home and away kits clash with their opponents. The colours used range from light blue to red to a very controversial tangerine.


          


          Shirt sponsors and manufacturers


          
            
              	Year

              	Kit manufacturer

              	Shirt Sponsor
            


            
              	1984-1987

              	Umbro

              	CR Smith
            


            
              	1987-1990

              	McEwan's Lager
            


            
              	1990-1992

              	Admiral
            


            
              	1992-1997

              	Adidas
            


            
              	1997-1999

              	Nike
            


            
              	1999-2002

              	NTL
            


            
              	2002-2003

              	Diadora
            


            
              	2003-2005

              	Carling
            


            
              	2005-Present

              	Umbro
            

          


          


          The Old Firm and sectarianism


          The club's most distinct rivalry is with Celtic, the other major football club based in Glasgow; the two clubs are collectively known as the Old Firm. Rangers' traditional support has largely come from the Protestant Unionist community.


          During the late 19th century, many immigrants came to Glasgow from Ireland. This was around the same time that both Old Firm clubs were founded (Rangers in 1873 and Celtic in 1888). Rangers came to be identified with the Scottish Protestant community. Until Graeme Souness signed former Celtic player Mo Johnston, in 1989, Rangers were said by him to have had an "unwritten policy" of not signing any player who was Catholic; although Johnston was by no means the first Catholic to sign for the club, he was the first openly Catholic, high-profile player to sign for them since World War I.


          Increasingly in recent years, both clubs have participated in initiatives and campaigns along with religious organisations and the Scottish Executive directed at removing the sectarian undercurrent, including supporting pressure group Nil by Mouth.


          In recent times, both Rangers and Celtic have taken measures to combat sectarianism. Working alongside the Scottish Parliament, church groups, schools and community organisations, the Old Firm have made efforts to clamp down on sectarian songs, inflammatory flag-waving, and troublesome supporters, using increased levels of policing and surveillance.


          On 12 April 2006, following an investigation into the conduct of Rangers supporters at both legs of their UEFA Champions League tie against Villarreal CF, the Control and Disciplinary Body of UEFA imposed a fine of 8,800 on Rangers following the improper conduct of some of their supporters, notably the smashing of a window of the Villarreal CF team bus at the second-leg match in Spain on 7 March. However, UEFA declared the Rangers fans not guilty of alleged discriminatory chants. UEFA challenged the ruling, and their Appeals Body partially upheld it, fining the Ibrox club 13,500 and warning them as to their responsibility for any future misconduct.


          On 9 June 2006, Rangers, in conjunction with representatives from several supporters clubs, announced that they would comply with three UEFA directives:


          
            	The club were "ordered to announce measurable targets in order to reduce sectarian behaviour amongst its supporters".


            	The club were "to control their anti-sectarian activities by producing comprehensive statistics that are communicated to the public".


            	The club were "to make a public address announcement at every official fixture, be it international or domestic, stating that any sectarian chanting and any form of the song ' Billy Boys' is strictly prohibited".

          


          Despite these measures, UEFA indicated that they will launch another investigation after Rangers fans clashed with riot police and were filmed making sectarian chants during the defeat by Osasuna in their UEFA Cup match in 2007. The Rangers Supporters Association secretary indicated his belief that a small minority of fans are to blame, suggesting "it doesn't matter how often they are told [to stop sectarian chanting], some people will just not listen." In September 2007, UEFA praised Rangers for the measures the club has taken against sectarianism.


          


          Stadium and training facility


          
            [image: The facade of the Bill Struth Main Stand]

            
              The facade of the Bill Struth Main Stand
            

          


          The club used a variety of grounds in Glasgow as a venue for home matches in the years between 1872 and 1899. The first was Flesher's Haugh, situated on Glasgow Green, followed by Burnbank in the Kelvinbridge area of the city, and then Kinning Park for ten years from the mid-1870s to the mid-1880s. From February of the 1886-87 season, Cathkin Park was used until the first Ibrox Park, in the Govan area of south-west Glasgow, was inaugurated for the following season. Ibrox Stadium in its current incarnation was originally designed by the architect Archibald Leitch, a Rangers fan who also played a part in the design of, among others, Old Trafford in Manchester and Highbury in London. The stadium was inaugurated on December 30, 1899, and Rangers defeated Hearts 3-1 in the first match held there.


          Since 1899, two major disasters have taken place at the stadium. The first occurred in 1902 during a Scotland vs England international match, when a section of terracing collapsed, leading to the deaths of 26 people and over 500 injuries. The second disaster took place in 1971, during the traditional New Year's Day Old Firm match-up. As the crowd were leaving the match, barriers on the stairway to the rear of passageway 13 at the Copland End collapsed, causing a crush and resulting in the deaths of 66 people, with over 200 injuries. This led to a major redevelopment of Ibrox, overseen by the general manager Willie Waddell. After its conversion to an all-seater stadium, Ibrox was awarded UEFA five-star status.


          
            [image: Rangers' under-19 team warming up at Murray Park before a game]

            
              Rangers' under-19 team warming up at Murray Park before a game
            

          


          The stands in Ibrox are: The Bill Struth Main Stand (south; three tiers; the top one known as the Club Deck), Govan Stand (north; two tiers), and the Copland (east) and Broomloan (west) Stands (both two tiers), which are behind the goals. In addition to these, there are also the East and West Enclosures (in the lower tier of the Main Stand), and the two corners adjacent to the Govan Stand are filled in. As a result of work completed in the summer of 2006 to make the Bar 72 area situated in the Govan Stand, the total capacity of Ibrox is 51,082. On August 22 2006, Rangers announced that the Main Stand would be renamed The Bill Struth Main Stand in September 2006 to commemorate the 50th anniversary of the death of their former manager, who served Rangers for 34 years. There are currently plans underway for a redevelopment of Ibrox stadium which could result in Ibrox being rebuilt as a 70,000 seated stadium - which would make it the second largest club football stadium in Britain after Old Trafford. The official Rangers Website was quoted as saying: "We are analysing three strategies which would enhance the development of the existing outline planning proposals for the Hinshelwood area to the south of the stadium. One of the strategies includes the total rebuilding of Ibrox Stadium while retaining the brick facade, the tradition and the integrity of the Bill Struth Main Stand".


          

          Rangers training facility is located in Auchenhowie, near Milngavie in Glasgow. The facility is known as Murray Park after chairman Sir David Murray. It was proposed by then-manager Dick Advocaat upon his arrival at the club in 1998. It was completed in 2001 at a cost of 14-million. Murray Park is the first purpose-built facility of its kind in Scotland, and incorporates features including nine football pitches, a state of the art gym, a hydrotherapy pool, and a video-editing suite. Rangers' youth teams are also accommodated at Murray Park, with around 140 players between under-10 and under-19 age groups using the training centre. Various first-team players have come through the ranks at Murray Park, including Chris Burke, Stevie Smith and Charlie Adam. International club teams playing in Scotland, as well as national sides, have previously used Murray Park for training, and Advocaat's South Korea team used it for training prior to the 2006 FIFA World Cup.


          


          Players


          


          Current squads


          
            	As of 31 January 2008.

          


          


          First-team squad


          
            
              	
                
                  
                    	No.

                    	

                    	Position

                    	Player
                  


                  
                    	1

                    	[image: Flag of Scotland]

                    	GK

                    	Allan McGregor
                  


                  
                    	3

                    	[image: Flag of Scotland]

                    	DF

                    	David Weir
                  


                  
                    	4

                    	[image: Flag of Belgium]

                    	FW

                    	Thomas Buffel
                  


                  
                    	5

                    	[image: Flag of Bosnia and Herzegovina]

                    	DF

                    	Saa Papac
                  


                  
                    	6

                    	[image: Flag of Scotland]

                    	MF

                    	Barry Ferguson ( captain)
                  


                  
                    	7

                    	[image: Flag of France]

                    	MF

                    	Brahim Hemdani
                  


                  
                    	8

                    	[image: Flag of Scotland]

                    	MF

                    	Kevin Thomson
                  


                  
                    	9

                    	[image: Flag of Scotland]

                    	FW

                    	Kris Boyd
                  


                  
                    	10

                    	[image: Flag of Spain]

                    	FW

                    	Nacho Novo
                  


                  
                    	11

                    	[image: Flag of Scotland]

                    	MF

                    	Charlie Adam
                  


                  
                    	12

                    	[image: Flag of Northern Ireland]

                    	MF

                    	Steven Davis (on loan from Fulham)
                  


                  
                    	14

                    	[image: Flag of Senegal]

                    	MF

                    	Amdy Faye (on loan from Charlton Athletic)
                  


                  
                    	15

                    	[image: Flag of Scotland]

                    	MF

                    	Alan Gow
                  


                  
                    	16

                    	[image: Flag of Scotland]

                    	GK

                    	Graeme Smith
                  

                

              

              	

              	
                
                  
                    	No.

                    	

                    	Position

                    	Player
                  


                  
                    	17

                    	[image: Flag of Scotland]

                    	MF

                    	Chris Burke
                  


                  
                    	18

                    	[image: Flag of Scotland]

                    	FW

                    	Steven Naismith
                  


                  
                    	19

                    	[image: Flag of France]

                    	FW

                    	Jean-Claude Darcheville
                  


                  
                    	20

                    	[image: Flag of the United States]

                    	MF

                    	DaMarcus Beasley
                  


                  
                    	21

                    	[image: Flag of Scotland]

                    	DF

                    	Kirk Broadfoot
                  


                  
                    	22

                    	[image: Flag of Scotland]

                    	DF

                    	Andy Webster (on loan from Wigan Athletic)
                  


                  
                    	23

                    	[image: Flag of Scotland]

                    	DF

                    	Christian Dailly
                  


                  
                    	24

                    	[image: Flag of Spain]

                    	DF

                    	Carlos Cullar
                  


                  
                    	25

                    	[image: Flag of Scotland]

                    	GK

                    	Neil Alexander
                  


                  
                    	26

                    	[image: Flag of Scotland]

                    	DF

                    	Steven Smith
                  


                  
                    	27

                    	[image: Flag of Scotland]

                    	FW

                    	Lee McCulloch
                  


                  
                    	28

                    	[image: Flag of Scotland]

                    	MF

                    	Steven Whittaker
                  


                  
                    	29

                    	[image: Flag of Gabon]

                    	FW

                    	Daniel Cousin
                  

                

              
            

          


          


          Out on loan


          
            
              	
                
                  
                    	No.

                    	

                    	Position

                    	Player
                  


                  
                    	

                    	[image: Flag of Slovakia]

                    	FW

                    	Filip ebo (to Valenciennes)
                  

                

              

              	

              	
                
                  
                    	No.

                    	

                    	Position

                    	Player
                  


                  
                    	30

                    	[image: Flag of England]

                    	GK

                    	Lee Robinson (to Greenock Morton)
                  

                

              
            

          


          


          Reserve and Youth squad


          [bookmark: 2007-08_transfers]


          2007-08 transfers


          


          Notable players


          


          Internationalists


          


          Team managers


          
            	Correct as of 30 January 2008


            	All managers are from Scotland unless otherwise stated.

          


          
            
              	Name

              	From

              	To

              	P

              	W

              	D

              	L

              	Win%
            


            
              	Wilton, William William Wilton

              	1896 May 1899

              	1920 May 1920

              	722

              	475

              	118

              	129

              	65.78%
            


            
              	Struth, Bill Bill Struth

              	1920 May 1920

              	1954 May 1954

              	1179

              	788

              	228

              	163

              	66.83%
            


            
              	Symon, Scot Scot Symon

              	1954 June 1954

              	1967 November 1967

              	681

              	445

              	114

              	122

              	65.34%
            


            
              	White, David David White

              	1967 November 1967

              	1969 November 1969

              	114

              	73

              	19

              	22

              	64.03%
            


            
              	Waddell, William William Waddell

              	1969 December 1969

              	1972 May 1972

              	131

              	74

              	25

              	32

              	56.49%
            


            
              	Wallace, Jock Jock Wallace

              	1972 June 1972

              	1978 May 1978

              	308

              	201

              	56

              	51

              	65.25%
            


            
              	Greig, John John Greig

              	1978 May 1978

              	1983 October 1983

              	288

              	150

              	71

              	67

              	52.08%
            


            
              	Wallace, Jock Jock Wallace

              	1983 October 1983

              	1986 April 1986

              	124

              	55

              	36

              	33

              	43.65%
            


            
              	Souness, Graeme Graeme Souness

              	1986 April 1986

              	1991 April 1991

              	260

              	165

              	50

              	45

              	63.32%
            


            
              	Smith, Walter Walter Smith

              	1991 April 1991

              	1998 May 1998

              	379

              	248

              	68

              	63

              	65.52%
            


            
              	Advocaat, Dick Dick Advocaat [image: Flag of the Netherlands]

              	1998 July 1998

              	2001 December 2001

              	194

              	131

              	33

              	30

              	67.53%
            


            
              	McLeish, Alex Alex McLeish

              	2001 December 2001

              	2006 May 2006

              	235

              	155

              	44

              	36

              	65.96%
            


            
              	Le Guen, Paul Paul Le Guen [image: Flag of France]

              	2006 May 2006

              	2007 January 2007

              	31

              	16

              	8

              	7

              	51.61%
            


            
              	Smith, Walter Walter Smith

              	2007 January 2007

              	9999 Present

              	55

              	37

              	8

              	10

              	67.27%
            

          


          


          Non-playing staff


          


          Boardroom


          
            
              	Position

              	Name
            


            
              	Chairman

              	Sir David Murray
            


            
              	Chief Executive

              	Martin Bain
            


            
              	Football Administrator

              	Andrew Dickson
            


            
              	Director of Finance

              	Donald McIntyre
            


            
              	Operations Executive

              	Laurence MacIntyre
            


            
              	Director

              	John Greig MBE
            


            
              	Non-Executive Director

              	John McClelland CBE
            


            
              	Non-Executive Director

              	Alastair Johnston
            


            
              	Non-Executive Director

              	David Cunningham King
            


            
              	Non-Executive Director

              	Donald Wilson
            


            
              	Non-Executive Director

              	Paul Murray
            

          


          


          Management


          
            
              	Position

              	Name
            


            
              	Manager

              	Walter Smith OBE
            


            
              	Assistant Manager

              	Ally McCoist MBE
            


            
              	First Team Coach

              	Kenny McDowall
            


            
              	Reserve Team Coach

              	Ian Durrant
            


            
              	Under-19 Team Coach

              	Billy Kirkwood
            


            
              	Goalkeeping Coach

              	Jim Stewart
            


            
              	Fitness Coach

              	Adam Owen
            


            
              	Club Doctor

              	Paul Jackson
            


            
              	Physiotherapist

              	Pip Yeates
            


            
              	Chief Scout

              	Ewan Chester
            

          


          


          Records


          


          Club


          Record home attendance: 118,567 vs Celtic, January 1939


          Record victory: 13-0 vs Possilpark, Scottish Cup, 6 October 1877


          Record league victory: 10-0 vs Hibernian, 24 December 1898


          Record defeat: 2-10 vs Airdrieonians, 6 February 1886


          Record league defeat: 0-6 vs Dumbarton, 4 May 1892


          Record appearances: John Greig, 755, 1960-1978


          Record league appearances: Sandy Archibald, 513, 1917-1934


          Record Scottish Cup appearances: Alec Smith, 74


          Record Scottish League Cup appearances: John Greig, 121


          Record European competition appearances: Barry Ferguson, 74


          Record goalscorer: Ally McCoist, 355 goals, 1983-1998


          Most goals in one season: Sam English, 44 goals, 1931/1932


          Most league goals: Ally McCoist, 251 goals


          Most Scottish Cup goals: Jimmy Fleming, 44 goals


          Most League Cup goals: Ally McCoist, 54 goals


          Most European goals: Ally McCoist, 21 goals


          Shutout record: Chris Woods, 1196 minutes, 1986/87 (British record)


          Most capped player: Frank de Boer, 112 caps for The Netherlands


          Highest transfer fee received: Alan Hutton, 9m, Tottenham Hotspur, 2008


          Highest transfer fee paid: Tore Andr Flo, 12.5 m, Chelsea, 2000

          


          


          Individual


          
            	All players are from Scotland unless otherwise stated.

          


          
            
              Top goalscorers
            

            
              	#

              	Name

              	Career

              	Apps

              	Goals

              	Average
            


            
              	1

              	Ally McCoist

              	1983-1998

              	581

              	355

              	0.61
            


            
              	2

              	Bob McPhail

              	1927-1940

              	408

              	261

              	0.64
            


            
              	3

              	Jimmy Smith

              	1930-1946

              	259

              	249

              	0.96
            


            
              	4

              	Jimmy Fleming

              	1925-1934

              	268

              	223

              	0.83
            


            
              	5

              	Derek Johnstone

              	1970-1982

              1985-1986

              	546

              	210

              	0.38
            


            
              	6

              	Ralph Brand

              	1954-1965

              	317

              	206

              	0.65
            


            
              	7

              	Willie Reid

              	1909-1920

              	230

              	195

              	0.84
            


            
              	8

              	Willie Thornton

              	1936-1954

              	308

              	194

              	0.63
            


            
              	9

              	RC Hamilton

              	1897-1908

              	209

              	184

              	0.88
            


            
              	10

              	Andy Cunningham

              	1914-1929

              	389

              	182

              	0.47
            

          


          



          
            
              Most appearances
            

            
              	#

              	Name

              	Career

              	Apps

              	Goals
            


            
              	1

              	John Greig

              	1961-1978

              	755

              	120
            


            
              	2

              	Sandy Jardine

              	1964-1982

              	674

              	77
            


            
              	3

              	Ally McCoist

              	1983-1998

              	581

              	355
            


            
              	4

              	Sandy Archibald

              	1917-1934

              	580

              	148
            


            
              	5

              	Davie Meiklejohn

              	1919-1936

              	563

              	46
            


            
              	6

              	Dougie Gray

              	1925-1947

              	555

              	2
            


            
              	7

              	Derek Johnstone

              	1970-1982

              1985-1986

              	546

              	210
            


            
              	8

              	Davie Cooper

              	1977-1989

              	540

              	75
            


            
              	9

              	Peter McCloy

              	1970-1986

              	535

              	0
            


            
              	10

              	Ian McColl

              	1945-1960

              	526

              	14
            

          

          


          


          Managerial


          
            
              	Name

              	Nat

              	League

              	SC

              	LC

              	EC

              	Total
            


            
              	Wilton, William William Wilton

              	[image: Flag of Scotland]Scotland

              	8

              	1

              	0

              	0

              	9
            


            
              	Struth, Bill Bill Struth

              	[image: Flag of Scotland]Scotland

              	18

              	10

              	2

              	0

              	30
            


            
              	Symon, Scot Scot Symon

              	[image: Flag of Scotland]Scotland

              	6

              	5

              	4

              	0

              	15
            


            
              	White, David David White

              	[image: Flag of Scotland]Scotland

              	0

              	0

              	0

              	0

              	0
            


            
              	Waddell, William William Waddell

              	[image: Flag of Scotland]Scotland

              	0

              	0

              	1

              	1

              	2
            


            
              	Wallace, Jock Jock Wallace

              	[image: Flag of Scotland]Scotland

              	3

              	3

              	4

              	0

              	10
            


            
              	Greig, John John Greig

              	[image: Flag of Scotland]Scotland

              	0

              	2

              	2

              	0

              	4
            


            
              	Souness, Graeme Graeme Souness

              	[image: Flag of Scotland]Scotland

              	3

              	0

              	4

              	0

              	7
            


            
              	Smith, Walter Walter Smith

              	[image: Flag of Scotland]Scotland

              	8

              	3

              	3

              	0

              	14
            


            
              	Advocaat, Dick Dick Advocaat

              	[image: Flag of the Netherlands]Netherlands

              	2

              	2

              	1

              	0

              	5
            


            
              	McLeish, Alex Alex McLeish

              	[image: Flag of Scotland]Scotland

              	2

              	2

              	3

              	0

              	7
            


            
              	Le Guen, Paul Paul Le Guen

              	[image: Flag of France]France

              	0

              	0

              	0

              	0

              	0
            

          


          


          Honours


          


          League


          
            	Scottish League championships (51)


            	1891, 1899, 1900, 1901, 1902, 1911, 1912, 1913, 1918, 1920, 1921, 1923, 1924, 1925, 1927, 1928, 1929, 1930, 1931, 1933, 1934, 1935, 1937, 1939, 1947, 1949, 1950, 1953, 1956, 1957, 1959, 1961, 1963, 1964, 1975, 1976, 1978, 1987, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1999, 2000, 2003, 2005

          


          


          Cups


          
            	Cup Winners' Cup winners


            	1972


            	Scottish Cup winners (31)


            	1894, 1897, 1898, 1903, 1928, 1930, 1932, 1934, 1935, 1936, 1948, 1949, 1950, 1953, 1960, 1962, 1963, 1964, 1966, 1973, 1976, 1978, 1979, 1981, 1992, 1993, 1996, 1999, 2000, 2002, 2003


            	League Cup winners (24)


            	1947, 1949, 1961, 1962, 1964, 1965, 1971, 1976, 1978, 1979, 1982, 1984, 1985, 1987, 1988, 1989, 1991, 1993, 1994, 1997, 1999, 2002, 2003, 2005

          


          


          Europe


          Correct as of 12 December 2007 (Qualifying rounds are included)


          
            
              	Competition

              	From

              	To

              	Record
            


            
              	P

              	W

              	D

              	L

              	F

              	A

              	Win%
            


            
              	UEFA Champions League

              	1992

              	2007

              	88

              	35

              	24

              	29

              	129

              	102

              	40.69%
            


            
              	European Cup

              	1956

              	1992

              	57

              	26

              	9

              	22

              	94

              	93

              	45.61%
            


            
              	UEFA Cup

              	1982

              	2006

              	61

              	29

              	14

              	18

              	89

              	66

              	47.54%
            


            
              	European Cup Winners Cup

              	1960

              	1983

              	54

              	27

              	11

              	16

              	100

              	62

              	50.00%
            


            
              	Inter-Cities Fairs Cup

              	1967

              	1970

              	18

              	8

              	4

              	6

              	27

              	17

              	44.44%
            


            
              	European Super Cup

              	1973

              	1973

              	2

              	0

              	0

              	2

              	3

              	6

              	0%
            


            
              	

              	47 seasons

              	280

              	125

              	62

              	93

              	442

              	346

              	44.96%
            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Rangers_F.C."
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Raphael


        
          

          
            
              	Raffaello Sanzio
            


            
              	[image: ]

              Self-portrait by Raphael, missing since World War II
            


            
              	Birth name

              	Raffaello Sanzio
            


            
              	Born

              	April 6, 1483(1483-04-06)

              Urbino, Italy
            


            
              	Died

              	April 6, 1520 (aged37)

              Rome, Italy
            


            
              	Nationality

              	Italian
            


            
              	Field

              	Painting, architecture
            


            
              	Training

              	Perugino
            


            
              	Movement

              	Renaissance
            


            
              	Works

              	The School of Athens
            

          


          Raphael Sanzio, usually known by his first name alone (in Italian Raffaello) ( April 6 or March 28, 1483  April 6, 1520) was an Italian painter and architect of the High Renaissance, celebrated for the perfection and grace of his paintings and drawings. Together with Michelangelo and Leonardo da Vinci he forms the traditional trinity of great masters of that period.


          Raphael was enormously productive and, despite his early death at thirty-seven, a large body of his work remains, especially in the Vatican. He was extremely influential in his lifetime, but after his death the influence of his great rival Michelangelo was more widespread until the 18th and 19th centuries, when his more serene and harmonious qualities were again regarded as the highest models.


          His career falls naturally into three phases and three styles, first described by Giorgio Vasari: his early years in Umbria, then a period of about four years (from 1504-1508) absorbing the artistic traditions of Florence, followed by his last hectic and triumphant twelve years in Rome, working for two Popes and their close associates.


          


          Urbino


          Raphael was born in the small but artistically significant Central Italian city of Urbino in the Marche region, where his father Giovanni Santi was court painter to the Duke. The reputation of the court had been established by Federigo da Montefeltro, a highly successful condottiere who had been created the first Duke of Urbino by the Pope - Urbino formed part of the Papal States - and who died the year before Raphael was born. The emphasis of Federigo's court was rather more literary than artistic, but Giovanni Santi was a poet of sorts as well as a painter, and had written a rhymed chronicle of the life of Federigo, and both wrote the texts and produced the decor for masque-like court entertainments. His poem to Federigo shows him as keen to show awareness of the most advanced North Italian painters, and Early Netherlandish artists as well. In the very small court of Urbino he was probably more integrated into court life than most court painters.


          Federigo was succeeded by his son Guidobaldo da Montefeltro, who married Elisabetta Gonzaga, daughter of the ruler of Mantua, the most brilliant of the smaller Italian courts for both music and the visual arts. Under them, the court continued as a centre for literary culture. Growing up in the circle of this small court gave Raphael the excellent manners and social skills stressed by Vasari. Court life in Urbino at just after this period was to become set as the model of the virtues of the Italian humanist court by Baldassare Castiglione's depiction of it in his classic work The Book of the Courtier, published in 1528. Castiglione moved to Urbino in 1504, when Raphael was no longer based there but frequently visited, and they became good friends. Other regular visitors to the court were also to become great friends: Pietro Bibbiena and Pietro Bembo, both later Cardinals, were already becoming well known as writers, and would be in Rome during Raphael's period there. Raphael mixed easily in the highest circles throughout his life, one of the factors that tended to give a misleading impression of effortlessness to his career. He did not receive a full humanistic education however; it is unclear how easily he read Latin.


          


          Early life and work


          In 1491, his mother Mgia died, followed by his father (who had already remarried) on August 1, 1494. Orphaned at eleven, Raphael's formal guardian became his only paternal uncle Bartolomeo, a priest, who subsequently engaged in litigation with his stepmother. He probably continued to live with his stepmother when not living as an apprentice with a master. He had already shown talent, according to Giorgio Vasari, who tells that Raphael had been "a great help to his father". A brilliant self-portrait drawing from his teenage years shows his precocious talent. His father's workshop continued and, probably together with his stepmother, Raphael evidently played a part in managing it from a very early age. In Urbino, he came into contact with the works of Paolo Uccello, previously the court painter (d. 1475), and Luca Signorelli, who until 1498 was based in nearby Citt di Castello.


          According to Vasari, his father placed him in the workshop of the Umbrian master Pietro Perugino as an apprentice "despite the tears of his mother". The evidence of an apprenticeship comes only from Vasari and another source, and has been disputedhis mother died when he was eight, which is very early for an apprenticeship to begin. An alternative theory is that he received at least some training from Timoteo Viti, who acted as court painter in Urbino from 1495. But most modern historians agree that Raphael at least worked as an assistant to Perugino from around 1500; the influence of Perugino on Raphael's early work is very clear: "probably no other pupil of genius has ever absorbed so much of his master's teaching as Raphael did", according to Wlfflin. Vasari wrote that it was impossible to distinguish their hands at this period, but many modern art historians claim to do better and detect his hand in specific areas of works by Perugino or his workshop. Apart from stylistic closeness, their techniques are very similar as well, for example having paint applied thickly, using an oil varnish medium, in shadows and darker garments, but very thinly on flesh areas. An excess of resin in the varnish often causes cracking of areas of paint in the works of both masters. The Perugino workshop was active in both Perugia and Florence, perhaps maintaining two permanent branches. Raphael is described as a "master", that is to say fully trained, in 1501.


          His first documented work was the Baronci altarpiece for the church of Saint Nicholas of Tolentino in Citt di Castello, a town halfway between Perugia and Urbino. Evangelista da Pian di Meleto, who had worked for his father, was also named in the commission. It was commissioned in 1500 and finished in 1501; now only some cut sections and a preparatory drawing remain. In the following years he painted works for other churches there, including the " Mond Crucifixion" (about 1503) and the Brera Wedding of the Virgin (1504), and for Perugia, such as the Oddi Altarpiece. He very probably also visited Florence in this period. These are large works, some in fresco, where Raphael confidently marshalls his compositions in the somewhat static style of Perugino. He also painted many small and exquisite cabinet paintings in these years, probably mostly for the connoisseurs in the Urbino court, like the Three Graces and St. Michael, and he began to paint Madonnas and portraits. In 1502 he went to Siena at the invitation of another pupil of Perugino, Pinturicchio, "being a friend of Raphael and knowing him to be a draughtsman of the highest quality" to help with the cartoons, and very likely the designs, for a fresco series in the Piccolomini Library in Siena Cathedral. He was evidently already much in demand even at this early stage in his career.


          


          The influence of Florence


          Raphael led a "nomadic" life, working in various centres in Northern Italy, but spent a good deal of time in Florence, perhaps from about 1504. However, although there is traditional reference to a "Florentine period" of about 1504-8, he was certainly never a continuous resident there. He may have needed to visit the city to secure materials in any case. There is a letter of recommendation of Raphael, dated October 1504, from the mother of the next Duke of Urbino to the Gonfaloniere of Florence: "The bearer of this will be found to be Raphael, painter of Urbino, who, being greatly gifted in his profession has determined to spend some time in Florence to study. And because his father was most worthy and I was very attached to him, and the son is a sensible and well-mannered young man, on both accounts, I bear him great love..."


          As earlier with Perugino and others, Raphael was able to assimilate the influence of Florentine art, whilst keeping his own developing style. Frescos in Perugia of about 1505 show a new monumental quality in the figures which may represent the influence of Fra Bartolomeo, who Vasari says was a friend of Raphael. But the most striking influence in the work of these years is Leonardo da Vinci, who returned to the city from 1500 to 1506. Raphael's figures begin to take more dynamic and complex positions, and though as yet his painted subjects are still mostly tranquil, he made drawn studies of fighting nude men, one of the obsessions of the period in Florence. Another drawing is a portrait of a young woman that uses the three-quarter length pyramidal composition of the just-completed "Mona Lisa", but still looks completely Raphaelesque. Another of Leonardo's compositional inventions, the pyramidal Holy Family, was repeated in a series of works that remain among his most famous easel paintings. There is a drawing by Raphael in the Royal Collection of Leonardo's lost Leda and the Swan, from which he adapted the contrapposto pose of his own Saint Catherine of Alexandria. He also perfects his own version of Leonardo's sfumato modelling, to give subtlety to his painting of flesh, and develops the interplay of glances between his groups, which are much less enigmatic than those of Leonardo. But he keeps the soft clear light of Perugino in his paintings.


          Leonardo was more than thirty years older than Raphael, but Michelangelo, who was in Rome for this period, was just eight years his senior. Michelangelo already disliked Leonardo, and in Rome came to dislike Raphael even more, attributing conspiracies against him to the younger man. Raphael would have been aware of his works in Florence, but in his most original work of these years, he strikes out in a different direction. His Deposition of Christ draws on classical sarcophagi to spread the figures across the front of the picture space in a complex and not wholly successful arrangement. Wllflin detects the influence of the Madonna in Michelangelo's Doni Tondo in the kneeling figure on the right, but the rest of the composition is far removed from his style, or that of Leonardo. Though highly regarded at the time, and much later forcibly removed from Perugia by the Borghese, it stands rather alone in Raphael's work. His classicism would later take a less literal direction.


          


          Roman period


          


          The Vatican "Stanze"


          By the end of 1508, he had moved to Rome, where he lived for the rest of his life. He was invited by the new Pope Julius II, perhaps at the suggestion of his architect Donato Bramante, then engaged on St. Peter's, who came from just outside Urbino and was distantly related to Raphael. Unlike Michelangelo, who had been kept hanging around in Rome for several months after his first summons, Raphael was immediately commissioned by Julius to fresco what was intended to become the Pope's private library at the Vatican Palace. This was a much larger and more important commission than any he had received before; he had only painted one altarpiece in Florence itself. Several other artists and their teams of assistants were already at work on different rooms, many painting over recently completed paintings commissioned by Julius's loathed predecessor, Alexander VI, whose contributions, and arms, Julius was determined to efface from the palace. Michelangelo, meanwhile, had been commissioned to paint the Sistine Chapel ceiling.


          
            [image: The Parnassus, 1511, Stanza della Segnatura]

            
              The Parnassus, 1511, Stanza della Segnatura
            

          


          This first of the famous "Stanze" or " Raphael Rooms" to be painted, now always known as the Stanza della Segnatura after its use in Vasari's time, was to make a stunning impact on Roman art, and remains generally regarded as his greatest masterpiece, containing The School of Athens, The Parnassus and the Disputa. Raphael was then given further rooms to paint, displacing other artists including Perugino and Signorelli. He completed a sequence of three rooms, each with paintings on each wall and often the ceilings too, increasingly leaving the work of painting from his detailed drawings to the large and skilled workshop team he had acquired, who added a fourth room, probably only including some elements designed by Raphael, after his early death in 1520. The death of Julius in 1513 did not interrupt the work at all, as he was succeeded by Raphael's last Pope, the Medici Pope Leo X, with whom Raphael also got on very well, and who continued to commission him.


          Raphael was clearly influenced by Michelangelo's Sistine Chapel ceiling in the course of painting the room. Vasari said Bramante let him in secretly, and the scaffolding was taken down in 1511 from the first completed section. The reaction of other artists to the daunting force of Michelangelo was the dominating question in Italian art for the following few decades, and Raphael, who had already shown his gift for absorbing influences into his own personal style, rose to the challenge perhaps better than any other artist. One of the first and clearest instances was the portrait in The School of Athens of Michelangelo himself, as Heraclitus, which seems to draw clearly from the Sybils and ignudi of the Sistine ceiling. Other figures in that and later paintings in the room show the same influences, but as still cohesive with a development of Raphael's own style. Michelangelo accused Raphael of plagiarism and years after Raphael's death, complained in a letter that "everything he knew about art he got from me", although other quotations show more generous reactions.


          These very large and complex compositions have been regarded ever since as among the supreme works of the grand manner of the High Renaissance, and the "classic art" of the post-antique West. They give a highly idealised depiction of the forms represented, and the compositions, though very carefully conceived in drawings, achieve "sprezzatura", a term invented by his friend Castiglione, who defined it as "a certain nonchalance which conceals all artistry and makes whatever one says or does seem uncontrived and effortless ..." According to Michael Levey, "Raphael gives his [figures] a superhuman clarity and grace in a universe of Euclidian certainties". The painting is nearly all of the highest quality in the first two rooms, but the later compositions in the Stanze, especially those involving dramatic action, are not entirely as successful either in conception or their execution by the workshop.


          


          Other projects


          The Vatican projects took most of his time, although he painted several portraits, including those of his two main patrons, the popes Julius II and his successor Leo X, the former considered one of his finest. Other portraits were of his own friends, like Castiglione, or the immediate Papal circle. Other rulers pressed for work, and Franois I of France was sent two paintings as diplomatic gifts from the Pope. For Agostino Chigi the hugely rich banker and Papal Treasurer, he painted the Galatea, and designed further decorative frescoes, for his Villa Farnesina, and painted two chapels in the churches of Santa Maria della Pace and Santa Maria del Popolo. He also designed some of the decoration for the Villa Madama, the work in both villas being executed by his workshop.


          One of his most important papal commissions was the Raphael Cartoons (now Victoria and Albert Museum), a series of 10 cartoons (of which seven survive) for tapestries with scenes of the lives of Saint Paul and Saint Peter for the Sistine Chapel. The cartoons were sent to Brussels to be woven in the workshop of Pier van Aelst. It is possible that Raphael saw the finished series before his deaththey were probably completed in 1520. He also designed and painted the Loggia at the Vatican, a long thin gallery then open to a courtyard on one side, decorated with Roman-style grottesche. He produced a number of significant altarpieces, including The Ecstasy of St. Cecilia and the Sistine Madonna. His last work, on which he was working up to his death, was a large Transfiguration, which together with Il Spasimo shows the direction his art was taking in his final yearsmore proto-Baroque than Mannerist.


          


          Workshop


          Vasari says that Raphael eventually had a workshop of fifty pupils and assistants, many of whom later became significant artists in their own right. This was arguably the largest workshop team assembled under any single old master painter, and much higher than the norm. They included established masters from other parts of Italy, probably working with their own teams as sub-contractors, as well as pupils and journeymen. We have very little evidence of the internal working arrangements of the workshop, apart from the works of art themselves, often very difficult to assign to a particular hand.


          The most important figures were Giulio Romano, a young pupil from Rome (only about twenty-one at Raphael's death), and Gianfrancesco Penni, already a Florentine master. They were left many of Raphael's drawings and other possessions, and to some extent continued the workshop after Raphael's death. Penni did not achieve a personal reputation equal to Giulio's, as after Raphael's death he became Giulio's less-than-equal collaborator in turn for much of his subsequent career. Perino del Vaga, already a master, and Polidoro da Caravaggio, who was supposedly promoted from a labourer carrying building materials on the site, also became notable painters in their own right. Polidoro's partner, Maturino da Firenze, has, like Penni, been overshadowed in subsequent reputation by his partner. Most of the artists were later scattered, and some killed, by the violent Sack of Rome in 1527. This did however contribute to the diffusion of versions of Raphael's style around Italy and beyond.


          Vasari emphasises that Raphael ran a very harmonious and efficient workshop, and had extraordinary skill in smoothing over troubles and arguments with both patrons and his assistants - a contrast with the stormy pattern of Michelangelo's relationships with both. However though both Penni and Giulio were sufficiently skilled that distinguishing between their hands and that of Raphael himself is still sometimes difficult, there is no doubt that many of Raphael's later wall-paintings, and probably some of his easel paintings, are more notable for their design than their execution. Many of his portraits, if in good condition, show his brilliance in the detailed handling of paint right up to the end of his life.


          Other pupils or assistants include Raffaellino del Colle, Andrea Sabbatini, Bartolommeo Ramenghi, Pellegrino Aretusi, Vincenzo Tamagni, Battista Dossi, Tommaso Vincidor, Timoteo Viti (the Urbino painter), and the sculptor and architect Lorenzetto (Giulio's brother-in-law). Giovanni da Udine worked mostly as a stuccoist. The printmakers and architects in Raphael's circle are discussed below. It has been claimed the Flemish Bernard van Orley worked for Raphael for a time, and Luca Penni, brother of Gianfrancesco, may have been a member of the team.


          


          Portraits


          


          Architecture


          After Bramante's death in 1514, he was named architect of the new St Peter's. Most of his work there was altered or demolished after his death and the acceptance of Michelangelo's design, but a few drawings have survived. It appears his designs would have made the church a good deal gloomier than the final design, with massive piers all the way down the nave, "like an alley" according to a critical posthumous analysis by Antonio da Sangallo the Younger. It would perhaps have resembled the temple in the background of the The Expulsion of Heliodorus from the Temple.


          
            [image: The Palazzo Aquila, now destroyed]

            
              The Palazzo Aquila, now destroyed
            

          


          He designed several other buildings, and for a short time was the most important architect in Rome, working for a small circle around the Papacy. Julius had made changes to the street plan of Rome, creating several new thoroughfares, and he wanted them filled with splendid palaces.


          An important building, the Palazzo Aquila for the Papal Chamberlain, was completely destroyed to make way for Bernini's piazza for St. Peter's, but drawings of the facade and courtyard remain. The facade was an unusually richly decorated one for the period, including both painted panels on the top story (of three), and much sculpture on the middle one.


          The main designs for the Villa Farnesina were not by Raphael, but he did design, and paint, the Chigi Chapel for the same patron, Agostino Chigi, the Papal Treasurer. Another building, for the Pope's doctor, the Palazzo di Jacobo da Brescia, was moved in the 1930s but survives; this was designed to complement a palace on the same street by Bramante, where Raphael himself lived for a time.


          
            [image: View of the Chigi Chapel]

            
              View of the Chigi Chapel
            

          


          The Villa Madama, a lavish hillside retreat for Cardinal Giulio de' Medici, later Pope Clement VII, was never finished, and his full plans have to be reconstructed speculatively. He produced a design from which the final construction plans were completed by Antonio da Sangallo the Younger. Even incomplete, it was the most sophisticated villa design yet seen in Italy, and greatly influenced the later development of the genre; it appears to be the only modern building in Rome of which Palladio made a measured drawing.


          Only some floor-plans remain for a large palace planned for himself on the new "Via Giulia" in the Borgo, for which he was accumulating the land in his last years. It was on an irregular island block near the river Tiber. It seems all facades were to have a giant order of pilasters rising at least two storeys to the full height of the piano nobile, "a gandiloquent feature unprecedented in private palace design".


          In 1515 he was given powers as "Prefect" over all antiquities unearthed entrusted within the city, or a mile outside. Raphael wrote a letter to the Pope suggesting ways of halting the destruction of ancient monuments, and proposed a visual survey of the city to record all antiquities in an organised fashion. The Pope's concerns were not exactly the same; he intended to continue to re-use ancient masonry in the building of St Peter's, but wanted to ensure that all ancient inscriptions were recorded, and sculpture preserved, before allowing the stones to be reused.


          


          Drawings
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          Raphael was one of the finest draftsmen in the history of Western art, and used drawings extensively to plan his compositions. According to a near-contemporary, when beginning to plan a composition, he would lay out a large number of stock drawings of his on the floor, and begin to draw "rapidly", borrowing figures from here and there. Over forty sketches survive for the Disputa in the Stanze, and there may well have been many more originally; over four hundred sheets survive altogether. He used different drawings to refine his poses and compositions, apparently to a greater extent than most other painters, to judge by the number of variants that survive: "... This is how Raphael himself, who was so rich in inventiveness, used to work, always coming up with four or six ways to show a narrative, each one different from the rest, and all of them full of grace and well done." wrote another writer after his death. For John Shearman, Raphael's art marks "a shift of resources away from production to research and development".


          When a final composition was achieved, scaled-up full-size cartoons were often made, which were then pricked with a pin and "pounced" with a bag of soot to leave dotted lines on the surface as a guide. He also made unusually extensive use, on both paper and plaster, of a "blind stylus", scratching lines which leave only an indentation, but no mark. These can be seen on the wall in The School of Athens, and in the originals of many drawings. The "Raphael Cartoons", as tapestry designs, were fully coloured in a glue distemper medium, as they were sent to Brussels to be followed by the weavers.


          In later works painted by the workshop, the drawings are often painfully more attractive than the paintings. Most Raphael drawings are rather preciseeven initial sketches with naked outline figures are carefully drawn, and later working drawings often have a high degree of finish, with shading and sometimes highlights in white. They lack the freedom and energy of some of Leonardo's and Michelangelo's sketches, but are nearly always aesthetically very satisfying. He was one of the last artists to use metalpoint (literally a sharp pointed piece of sliver or another metal) extensively, although he also made superb use of the freer medium of red or black chalk. In his final years he was one of the first artists to use female models for preparatory drawingsmale pupils ("garzoni") were normally used for studies of both sexes.


          


          Printmaking


          Raphael made no prints himself, but entered into a collaboration with Marcantonio Raimondi to produce engravings to Raphael's designs, which created many of the most famous Italian prints of the century, and was important in the rise of the reproductive print. His interest was unusual in such a major artist; from his contemporaries only Titian, who had worked much less successfully with Raimondi, shared it. A total of about fifty prints were made; some were copies of Raphael's paintings, but other designs were apparently created by Raphael purely to be turned into prints. Raphael made preparatory drawings, many of which survive, for Raimondi to translate into engraving. The most famous original prints to result from the collaboration were Lucretia, the Judgement of Paris and The Massacre of the Innocents (of which two virtually identical versions were engraved); prints of the paintings The Parnassus (with considerable differences) and Galatea were also especially well-known. Outside Italy, reproductive prints by Raimondi and others were the main way that Raphael's art was experienced until the twentieth century. Baviero Carocci, called "Il Baviera" by Vasari, an assistant or servant who Raphael evidently trusted with his money, ended up in control of most of the copper plates after Raphael's death, and had a successful career in the new occupation of a publisher of prints.


          


          Private life and death
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          Raphael lived in the Borgo, in rather grand style in a palace designed by Bramante. He never married, but in 1514 became engaged to Maria Bibbiena, Cardinal Medici Bibbiena's niece; he seems to have been talked into this by his friend the Cardinal, and his lack of enthusiasm seems to be shown by the marriage not taking place before she died in 1520. He is said to have had many affairs, but a permanent fixture in his life in Rome was La Fornarina, Margherita Luti, the daughter of a baker (fornaro) named Francesco Luti from Siena who lived at Via del Governo Vecchio. He was made a " Groom of the Chamber" of the Pope, which gave him status at court and an additional income. Vasari claims he had toyed with the ambition of becoming a Cardinal, perhaps after some encouragement from Leo, which also may account for his delaying his marriage.


          According to Vasari, Raphael's premature death on Good Friday ( April 6, 1520) (possibly his 37th birthday), was caused by a night of excessive sex with her, after which he fell into a fever and, not telling his doctors that this was its cause, was given the wrong cure, which killed him.


          Whatever the cause, in his acute illness, which lasted fifteen days, Raphael was composed enough to receive the last rites, and to put his affairs in order. He dictated his will, in which he left sufficient funds for his mistress's care, entrusted to his loyal servant Baviera, and left most of his studio contents to Giulio Romano and Penni. At his request, Raphael was buried in the Pantheon.


          Vasari, in his biography of Raphael, says that Raphael was also born on a Good Friday, which in 1483 fell on March 28. This would mean that while Raphael was born and died on Good Friday, he was actually older than 37 on the 1520 Good Friday which fell on April 6.


          His funeral was extremely grand, attended by large crowds. The inscription in his marble sarcophagus, a distich written by Pietro Bembo, reads: "Ille hic est Raffael, timuit quo sospite vinci, rerum magna parens et moriente mori." Meaning: "Here lies that famous Raphael by whom Nature feared to be outdone while he lived, and when he died, feared herself to die."


          


          Critical reception
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          Raphael was highly admired by his contemporaries, although his influence on artistic style in his own century was less than that of Michelangelo. Mannerism, beginning at the time of his death, and later the Baroque, took art "in a direction totally opposed" to Raphael's qualities; "with Raphael's death, classic art - the High Renaissance - subsided", as Walter Friedlnder put it. He was soon seen as the ideal model by those disliking the excesses of Mannerism:


          
            the opinion ...was generally held in the middle of the sixteenth century that Raphael was the ideal balanced painter, universal in his talent, satisfying all the absolute standards, and obeying all the rules which were supposed to govern the arts, whereas Michelangelo was the eccentric genius, more brilliant than any other artists in his particular field, the drawing of the male nude, but unbalanced and lacking in certain qualities, such as grace and restraint, essential to the great artist. Those, like Dolce and Aretino, who held this view were usually the survivors of Renaissance Humanism, unable to follow Michelangelo as he moved on into Mannerism.

          


          Vasari himself, despite his hero remaining Michelangelo, came to see his influence as harmful in some ways, and added passages to the second edition of the Lives expressing similar views. Raphael's compositions were always admired and studied, and became the cornerstone of the training of the Academies of art. His period of greatest influence was from the late 17th to late 19th centuries, when his perfect decorum and balance were greatly admired. He was seen as the best model for the history painting, regarded as the highest in the hierarchy of genres. Sir Joshua Reynolds in his Discourses praised his "simple, grave, and majestic dignity" and said he "stands in general foremost of the first [ie best] painters", especially for his frescoes (in which he included the "Raphael Cartoons"), whereas "Michael Angelo claims the next attention. He did not possess so many excellences as Raffaelle, but those he had were of the highest kind..." Echoing the sixteenth-century views above, Reynolds goes on to say of Raphael:


          
            The excellency of this extraordinary man lay in the propriety, beauty, and majesty of his characters, his judicious contrivance of his composition, correctness of drawing, purity of taste, and the skilful accommodation of other mens conceptions to his own purpose. Nobody excelled him in that judgment, with which he united to his own observations on nature the energy of Michael Angelo, and the beauty and simplicity of the antique. To the question, therefore, which ought to hold the first rank, Raffaelle or Michael Angelo, it must be answered, that if it is to be given to him who possessed a greater combination of the higher qualities of the art than any other man, there is no doubt but Raffaelle is the first. But if, according to Longinus, the sublime, being the highest excellence that human composition can attain to, abundantly compensates the absence of every other beauty, and atones for all other deficiencies, then Michael Angelo demands the preference.

          


          Reynolds was less enthusiastic about Raphael's panel paintings, but the slight sentimentality of these made them enormously popular in the 19th century:"We have been familiar with them from childhood onwards, through a far greater mass of reproductions than any other artist in the world has ever had..." wrote Wlfflin, who was born in 1862, of Raphael's Madonnas.


          In 19th century England the Pre-Raphaelite Brotherhood explicitly reacted against his influence (and that of his admirers such as "Sir Sploshua"), seeking to return to styles before what they saw as his baneful influence. According to John Ruskin:


          
            The doom of the arts of Europe went forth from that chamber [the Stanza della Segnatura], and it was brought about in great part by the very excellencies of the man who had thus marked the commencement of decline. The perfection of execution and the beauty of feature which were attained in his works, and in those of his great contemporaries, rendered finish of execution and beauty of form the chief objects of all artists; and thenceforward execution was looked for rather than thought, and beauty rather than veracity.

          


          
            And as I told you, these are the two secondary causes of the decline of art; the first being the loss of moral purpose. Pray note them clearly. In medival art, thought is the first thing, execution the second; in modern art execution is the first thing, and thought the second. And again, in medival art, truth is first, beauty second; in modern art, beauty is first, truth second. The medival principles led up to Raphael, and the modern principles lead down from him.

          


          He was still seen by 20th century critics like Bernard Berenson as the "most famous and most loved" master of the High Renaissance, but it would seem he has since been overtaken by Michelangelo and Leonardo in this respect.
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        Rapping


        
          

          Rapping (also known as emceeing, MCing, spitting, or just rhyming) is the rhythmic spoken delivery of rhymes, wordplay, and poetry, one of the elements of hip hop music and culture.


          


          Etymology


          The use of the word to describe quick speech or repartee long predates the musical form, meaning originally "to hit". The word had been used in British English since the 16th century, and specifically meaning "to say" since the 18th. It was part of the African American dialect of English in the 1960s meaning "to converse", and very soon after that in its present usage as a term denoting the musical style.


          Rapping can be delivered over a beat or without accompaniment. Stylistically, rap occupies a gray area among speech, prose, poetry, and song. Rap is derived from the griots (folk poets) of West Africa, and Jamaican-style toasting. It also has precedents in traditional Celtic music. Modern rap battles, for instance, bear a striking resemblance to the Limerick Game, a traditional Gaelic drinking game in which people compete for notoriety by making up insulting limericks about each other, the loser having to buy the next round of drinks. Likewise, puirt a beul, a form of Scottish mouth music was incorporated into Appalachian music and is an early ancestor of modern mouth percussion, or beatboxing. The influence of Scottish and Irish music on hip hop is not direct, since virtually all of the originators of hip hop culture were African American, but were transferred indirectly by way of American roots music. Roots music was created out of the fusion of African and Celtic music in the American South and is typified by the combination of African rhythms, Gaelic melodies, and (occasionally) vocal improvisation. It forms the basis of virtually all American musical styles from bluegrass to the blues, jazz, rock, funk, and country. Hip hop grew out of this same tradition; stripping down the melody, emphasizing the rhythm, and incorporating mouth music, battling, and vocal improvisation.


          Rapping developed both inside and outside of hip hop culture, and began with the street parties thrown in the Bronx neighbourhood of New York in the 70s by Jamaican expatriate Kool Herc and others. The parties introduced dancehall and the practice of having a "Master of Ceremonies," or MC, get up on stage with the DJ and shout encouragements to the crowd in a practice known as 'toasting'. Over time, those shouts of encouragement became more longer and more complex and cross-pollinated with the spoken-word poetry scene to evolve into rap. It's believed that the first rapper to actually call himself an MC was Melle Mel from Grandmaster Flash and The Furious Five. He is also credited as being the first Hip Hop MC to rap in a traditional verse/chorus format. From the beginning hip hop culture has been syncretic, incorporating sounds and elements from radically divergent sources. While Funk breaks formed the backbone of early hip hop, Kraftwerk and other early techno artists were widely sampled as well.


          



          


          History


          


          Roots


          Rapping hip hop music can be traced back in many ways to its African roots. Centuries before the United States existed, the griots of West Africa were delivering stories rhythmically, over drums and sparse instrumentation. Because of the time that has passed since the griots of old, the connections between rap and the African griots are widely established, but not clear-cut. However, such connections have been acknowledged by rappers, modern day "griots", spoken word artists, mainstream news sources, and academics.


          Blues music, rooted in the work songs and spirituals of slavery and influenced greatly by West African musical traditions, was first played by blacks (and some whites) in the Mississippi Delta region of the United States around the time of the Emancipation Proclamation. Grammy-winning blues musician/historian Elijah Wald and others have argued that the blues were being rapped as early as the 1920s. Wald went so far as to call hip hop "the living blues."
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          Jazz, developed from the blues and other African-American musical traditions, originated around the beginning of the 20th century. According to John Sobol, the jazz musician and poet who wrote Digitopia Blues, rap "bears a striking resemblance to the evolution of jazz both stylistically and formally."


          During the mid-20th century, the musical culture of the Caribbean was constantly influenced by the concurrent changes in American music. From the 1950s through the 1970s, the descendants of Caribbean slaves in Jamaica were mixing their traditional folk music styles of mento music with the jazz, soul, rock and blues of America. In Jamaica, this influenced the creation of reggae music (and later dancehall). As early as 1956, deejays were toasting (an African tradition of "rapped out" tales of heroism) over dubbed Jamaican beats. It was called "rap", expanding the word's earlier meaning in the African-American community"to discuss or debate informally."


          [bookmark: 1970s]


          1970s


          The dubbed dancehall toasts of Jamaica, as well as the disco-rapping and jazz-based spoken word beat poetry of the United States was a predecessor for the rapping in hip hop music. Gil Scott-Heron, a jazz poet/musician who wrote and released such seminal songs as The Revolution Will Not Be Televised, H2OGate Blues Part 2: We Beg Your Pardon America and Johannesberg, has been cited as an influence on many rappers. He released his first album in 1970. Similar in style, the Last Poets who formed in 1969 recited political poetry over drum beats and other instrumentation were another predecessor for rap music. They released their debut album in 1970 reaching the top ten on the Billboard charts. One of the first rappers in the beginning of the Hip Hop period, in the end of '70s, was also hip hop's first DJ; Kool Herc. Herc, a Jamaican immigrant, started delivering simple raps at his parties. As Herc would explain in a 1989 interview,


          
            
              	

              	the whole chemistry came from Jamaica. I was listening to American music in Jamaica, and my favorite artist was James Brown. When I came over here I just had to put it in the American style.

              	
            

          


          Although rapping in hip hop began with the DJs, most rappers today don't DJ or produce on a regular basis; Coke La Rock is cited by Kool Herc as the first example of such a rapper. By the end of the 1979, hip hop had spread throughout New York, and was getting some radio play. Rappers were increasingly writing songs that fit pop music structures and featured continuous rhymes. Melle Mel (of The Furious Five) stands out as one of the earliest rap innovators. Two raps songs recorded in 1979 by separate artists were perhaps the first raps recorded at the beginning of the period where the Hip Hop movement began. The first, "King Tim III," was recoded by the funk group Fatback Band (later simply "Fatback"). A week later Hip Hop/Funk group the Sugarhill Gang released Rapper's Delight which charted #36 on the U.S. pop chart.


          Some music during this period also contained fragmented spoken-word sections on top of standard group instrumentation. Gil Scott Heron and the Last Poets were part of a poetry-influenced genre, however R&B singers like Oscar Brown simply weaved rap-style speaking into their studio albums and live routines.
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          1980s


          From the 1970s to the early 1980s, Melle Mel set the way for future rappers through his sociopolitical content and creative wordplay. Hip hop lyricism saw its biggest change with the popularity of Run-D.M.C.'s Raising Hell in the mid-1980s, known especially for the rap/rock collaboration with rock band Aerosmith in the song " Walk This Way". This album helped set the tone of toughness and lyrical prowess in hip hop; Run-D.M.C. were almost yelling their aggressive lyrics.


          The 1980s saw a huge wave of commercialized rap music, that with it brought success and international popularity. Rap music transcended its original demographic and passed on to the suburbs. The first rap hit of the 80s was Blondie's " Rapture", following on from " Rapper's Delight" in 1979 from The Sugarhill Gang. Rap music in this time kept its original fan base in the " ghetto" while attracting interest from mainstream consumers. This decade also saw the emergence of what we now know as old school hip hop, artists such as Run-D.M.C., LL Cool J, Public Enemy, and the Beastie Boys. This decade is also referred to as the golden age of hip hop by modern music historians. Rap in the early 1980s centered mostly around self promotion e.g., the amount of gold one wears or one's prowess with females. However, in 1987 Public Enemy introduced a more sociopolitical edge, with their debut album Yo! Bum Rush the Show. Other artists such as the Jungle Brothers looked to Africa for inspiration. In 1987 the rap group N.W.A released their first album entitled N.W.A and the Posse, and included rap stars Dr. Dre, Ice Cube, Eazy-E, and MC Ren. This release marked the first shift from the golden age to the ensuing ages of gangsta rap and G-funk.
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          1990s


          Rap in the 1990s saw a substantial change in direction of the style of rapping. While the 1980s were characterized by verses mostly constrained to straightforward structures and rhyme schemes, rappers in the 1990s explored deviations from those basic forms, freeing up the lyrical flow and switching up the patterns to create a much more fluid and complex style. The style on the East Coast became more aggressive, pioneered by artists like the Wu-Tang Clan and Notorious B.I.G., while West Coast hip hop became more laid-back and smooth, as made popular by Dr. Dre and 2Pac.


          In terms of subject matter, the 1990s saw a shift from personal promotion and glorification to narratives of street experience and darker social observation, although this shift was more pronounced on the East Coast than the West.


          The 1990s were also marked by a tense rivalry between MCs of the East and West Coast, including a feud between Sean "Puffy" Combs' (Bad Boy Records) in the East, including the Notorious B.I.G., and Dr. Dre and Suge Knight's Death Row Records (including 2pac and Snoop Dogg). Freestyling became a skill that demonstrates an MC's versatility and creativity, but also as a verbal duel or spar. The mid 1990s were marked by the violent deaths of Tupac Shakur, Notorious B.I.G., Freaky Tah, and Big L, among others. By the end of the 1990s, hip hop became widely accepted in mainstream music.


          The stereotypical image of male rappers in the 1990s often depicted someone wearing the Rastafari colors (red, yellow, and green), oversize jeans worn below the waist that commonly exposed the underwear, and oversize shirts and jackets. These fashions were then imitated by youngsters and created a separation beyond the rappers' circle by dividing economic classes in the public eye, meaning that lower-class youth dressing in this manner stuck out among the middle to upper-class youth. This image, idealized by urban youth, was further supported by the lyrics of rap underground. The lyrics often reflect the culture and lifestyles of urban and gang violence, drugs, corruption, and sexuality. The expansion of rap across cultures and borders allowed for expansion and transformation of the music and the image of what rap was.
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          2000s


          Hip hop in its modern iteration has been increasingly influenced by other musical forms. Notably, remixes of existing hits with current notable rappers has become an increasing trend. The influence of rap has increased internationally with independent styles, such as grime, trip hop, and hyphy. Southern, Northern, and Midwestern, and even Native American rap have also gained increasing popularity, and penetrated the coastal markets on a large scale for the first time


          Alongside the increasing commercialization of rap and hip hop culture, some artists such as Nas have claimed that " hip hop is dead".


          


          Vocal Techniques and Lyrics


          


          Rhyme styles


          Aside from "flow" (the voice and tone of a particular MC), and rhythmic delivery, the only other central element of rapping is rhyme. In classical poetry, rhymes that span many syllables are often considered whimsical, but in hip hop the ability to construct raps with large sets of rhyming syllables is valued. Rap can contain any and all forms of rhyme found in classical poetry such as consonance, assonance, half rhyme, or internal rhyme. Rappers are known for their style of rhyming. Juelz Santana often avoids full rhymes in favour of assonance, consonance, half rhymes, and internal rhymes. Eminem, on the other hand, often focuses on complex and lengthy multisyllabic rhyme schemes, while "flowas" like Rakim use metaphorical, emotional, rhyming, and story telling to communicate a message.


          A well-known example of the use of internal rhyme is found in Big Pun's 1998 song " Twinz", in which he raps:


          
            	Dead in the middle of Little Italy, little did we know


            	that we riddled two middlemen who didn't do diddly

          


          


          Diction and dialect


          Many hip hop listeners believe that a rapper's lyrics are enhanced by a complex vocabulary. Kool Moe Dee claims that he appealed to older audiences by using a complex vocabulary in his raps. Rap is famous, however, for having its own vocabularyfrom international hip hop slang to regional slang. Some artists, like the Wu-Tang Clan, develop an entire lexicon among their clique. African American Vernacular English has always had a significant effect on hip hop slang and vice versa. Certain regions have introduced their unique regional slang to hip hop culture, such as the Bay Area ( Mac Dre, E-40), Houston ( Chamillionaire, Paul Wall), Atlanta ( Ludacris, Lil Jon, T.I.), and Kentucky ( Nappy Roots). The Nation of Gods and Earths, a religious/spiritual group spun off from the Nation of Islam, has influenced mainstream hip hop slang with the introduction of phrases such as "word is bond" that have since lost much of their original spiritual meaning.
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          Preference toward one or the other has much to do with the individual; GZA, for example, prides himself on being very visual and metaphorical but also succinct, whereas underground rapper MF DOOM is known for heaping similes upon similes. In still another variation, 2Pac was known for saying exactly what he meant, literally and clearly. 


          Subject matter


          "Party rhymes", meant to pump up the crowd at a party, were nearly the exclusive focus of old school hip hop, and they remain a staple of hip hop music to this day. In addition to party raps, rappers also tend to make references to love and sex. Love raps were first popularized by Spoonie Gee of the Treacherous Three, and later, in the golden age of hip hop, Big Daddy Kane, Heavy D, and LL Cool J would continue this tradition. 2 Live Crew, a Miami bass group, were among the first hip hop acts to be have overtly sexual and profane content in their lyrics.


          The roots of raps are in the beat poetry of The Last Poets and Gil Scott-Heron. " The Message", written by Melle Mel and performed by Grandmaster Flash and the Furious Five, pioneered the inclusion of political content in hip hop rhymes, expanding beyond basic personal issues and party raps. In the golden age of hip hop, Public Enemy emerged, with a focus on political and social issues. Modern East Coast hip hop artists such as Mos Def, Talib Kweli, Jay-Z, Nas, and dead prez are known for their sociopolitical subject matter. Their West Coast counterparts include Emcee Lynx, The Coup, Paris, and Michael Franti.


          Other rappers take a less critical approach to urbanity, sometimes even embracing such aspects as crime. Schoolly D was the first notable MC to rap about crime. Early on KRS-One was accused of celebrating crime and a hedonistic lifestyle, but after the death of his DJ, Scott La Rock, KRS-One went on to speak out against violence in hip hop and has spent the majority of his career condemning violence and writing on issues of race and class. Several years later, he would go on to influence Ice T, who had more overtly "gangsta" lyrics. Gangsta rap, made popular largely because of N.W.A, brought rapping about crime and the gangster lifestyle into the musical mainstream.


          Various politicians, journalists, and religious leaders have accused rappers of fostering a culture of violence and hedonism among hip hop listeners through their lyrics. However, there are also rappers whose messages may not be in conflict with these views, for example Christian hip hop.


          In contrast to the more hedonistic approach of gangsta rappers, some rappers have a spiritual or religious focus. Christian rap is currently the most commercially successful form of religious rap. Aside from Christianity, the Five Percent Nation, a gnostic religious/spiritual group, has been represented more than any religious group in popular hip hop. Artists such as Rakim, the members of the Wu-Tang Clan, Brand Nubian, X-Clan, Busta Rhymes, and Nas, have had success in spreading the theology of the Five Percenters.


          


          Performance


          


          Flow


          Rap delivery, or "flow", is defined by prosody, cadence, and speed. Cadence deals with the dynamics and patterns of the rhythm. In addition to rubato (changes in tempo for the purpose of expression), cadence can also serve to reinforce song structure through ritardando (the gradual slowing down of tempo). Old school rappers generally maintained a simple cadence, without much deviation, while golden age rappers such as Rakim experimented extensively with cadence. Present day popular rappers like Method Man, Snoop Dogg, Bone Thugs-n-Harmony, Busta Rhymes, Big Pun, and Andr 3000 are considered to have a versatile cadence because of their ability to rap over disparate beats equally well.


          A common way MCs judge how to flow in a verse is by writing a rhyme such that the most stressed words coincide with the beat in a way that makes the rhyming sound more musical (as opposed to spoken word) and that better combines the MC's voice with the musical backdrop. Rakimwhom many credit with changing the way most rappers flow on a songexperimented not only with following the beat, but also with complementing the song's melody with his own voice, making his flow sound like that of an instrument (a saxophone in particular).


          The ability to rap quickly and clearly is sometimes regarded as an important sign of skill. In certain hip hop subgenres such as chopped and screwed, slow-paced rapping is often considered optimal. The current record for fastest rapper is held by Chicago native Rebel XD, who rapped 852 syllables in 42 seconds (20.3 syllables per second) on July 27, 2007. Kenyan rapper MC Delicate is also one of the African rappers capitalizing on speed rap, due to his ability to roll over several syllables in a couple of seconds.


          To successfully deliver a nicely flowing rap, a rapper must also develop vocal presence, enunciation, and breath control. Vocal presence is the distinctiveness of a rapper's voice on record. Enunciation is essential to a flowing rap; some rappers choose also to exaggerate it for comic and artistic effect. Breath control, taking in air without interrupting one's delivery, is an important skill for a rapper to master, and a must for any MC. An MC with poor breath control cannot deliver difficult verses without making unintentional pauses.


          Raps are sometimes delivered with melody. West Coast rapper Egyptian Lover was the first notable MC to deliver "sing-raps." Popular rappers such as 50 Cent and Ja Rule add a slight melody to their otherwise purely percussive raps whereas some rappers such as Cee-Lo are able to harmonize their raps with the beat. The Midwestern group Bone Thugs-n-Harmony was one of the first groups to achieve nationwide recognition for using the fast-paced, melodic and harmonic raps that are also practiced by Do or Die, another Midwestern group. Another rapper to harmonize his rhymes is Nate Dogg, a rapper part of the group 213.


          


          Freestyle rapping


          There are two kinds of freestyle rapping: one is scripted (recitation), but having no particular overriding subject matter, the second typically referred to as "freestyling" or "spitting", is the improvisation of rapped lyrics. When freestyling, some rappers inadvertently reuse old lines, or even "cheat" by preparing segments or entire verses in advance. Therefore, freestyles with proven spontaneity are valued above generic, always usable lines. Rappers will often reference places or objects in their immediate setting, or specific (usually demeaning) characteristics of opponents, to prove their authenticity and originality.


          


          Battle rapping


          Battle rapping, which can be freestyled, is the competition between two or more rappers in front of an audience. The tradition of insulting one's friends or acquaintances in rhyme goes back to the dozens, and was portrayed famously by Muhammad Ali in his boxing matches. The winner of a battle is decided by the crowd and/or preselected judges. According to Kool Moe Dee, a successful battle rap focuses on an opponent's weaknesses, rather than one's own strengths. Television shows such as BET's 106 and Park and MTV's DFX host weekly freestyle battles live on the air. Battle rapping gained widespread public recognition outside of the African-American community with rapper Eminem's movie, 8 Mile.


          The strongest battle rappers will generally perform their rap fully freestyled. This is the most effective form in a battle as the rapper can comment on the other person, whether it be what they look like, or how they talk, or what they wear. It also allows the rapper to reverse a line used to "diss" him or her if they are the second rapper to battle.


          


          Social impact


          


          Race and class


          By the United States 2000 Census, three quarters of the United States' population is white, while one eighth is black. However, most mainstream rappers in the United States are black. Some believe this discrepancy is a good thing; popular rapper Kanye West has said: "I hate music where white people are trying to sound black. The white music I like is white". Other artists reject such distinctions and argue that it's absurd to racially segregate music four decades after the civil rights movement. Some prominent Caucasian MCs include Eminem, Aesop Rock, Paul Wall, R.A. The Rugged Man, and the UK's The Streets.


          Very few white hip hop artists claim Anglo-Saxon or Caucasian ancestry; virtually all of them are members of other ethnic groups that have faced varying degrees of discrimination only to be later assimilated. For artists like House of Pain, the Beastie Boys, and Beltaine's Fire; hip hop culture provides a way to reject that assimilation and differentiate themselves from the dominant Anglo-American culture by asserting a separate ethnic identity.


          While they have been successful, artists such as the Beastie Boys and Vanilla Ice are labeled as sub-categories of rap, alternative and gimmick respectively. White hip hop artists have advanced the genre of rap by bringing in a larger and more diverse audience and recognition for rap as a musical genre, however they have had much less of an effect on the overall musical trajectory of the rap scene than their counterparts.


          Wealth and class have always been significant issues in hip hop, a culture which was developed mainly among the lower and lower-middle class blacks of inner-city New York. Any view of money that can be seen in real life can also be seen in the lyrics of rapjust as there are rappers who often brag about their extravagant wealth or more specifically their "rags to riches" stories, there are political militants who decry materialism. Although most of hip hop's famous and influential rappers have come from inner-city ghettos, hip hop has always represented a variety of economic backgrounds. For example, Run-D.M.C., Beastie Boys, Soulja Boy, Rakim, Black Sheep, and Kanye West were middle-class when they began rapping.


          Race issues often intersect with class issues. Vanilla Ice, a white pop rapper, went so far as to lie about his place of origin, claiming that he came from the inner-city of Miami, Florida, when he was actually from suburban Texas. According to Vanilla Ice, he was encouraged to lie by his record company to increase their profits. In juxtaposition to Vanilla Ice stand the Beastie Boys, a rap group composed of white Jewish teenagers. The Beastie Boys didn't lie about their middle-class and suburban upbringing, and managed to sell millions of records while maintaining the respect of the hip hop community.


          House of Pain, an Irish-American crew with members from Los Angeles and New York, were downright assertive about their ethnicity, including footage of a St. Patrick's Day parade in the music video for their first hit single Jump Around and name-checking prominent Irish Americans in their lyrics. They also incorporated time signatures associated with traditional Irish folk music such as jigs and reels into their songsa major deviation from mainstream hip hop where virtually every song is done in 4/4 time.


          The most recent mainstream exception to the skin colour trend in mainstream rap is Eminem, who is of mainly Scottish descent, and who grew up in the primarily black city of Detroit. In his song " White America", Eminem attributes his selling success to his being more easily digestible by a white audience, because he "looks like them."


          Other prominent American rappers of primarily European decent include Sage Francis, Paul Wall (who is 1/4 Mexican), Emcee Lynx, Mike Shinoda (who is half Japanese), El-Producto, Aesop Rock, and many others. Race, class, and ethnicity remain prominent themes in hip hop music in general, regardless of race. Emcee Lynx in particular is notable for addressing these issues from an explicitly anti-racist and anti-imperialist perspective in his music, while referencing his Scottish and Irish heritage as a point of pride.


          Despite the fact that the majority of American rap artists in the mainstream are black, some statistics indicate that most hip hop record purchasers are white, reflecting demographics and economics. According to musicologist Arthur Kempton, "Today 70 percent of hip-hop is bought by white kids". Boots Riley has criticized these figures, pointing out that they only count SoundScan sales, which exclude the mom-and-pop record stores located in majority black and Latino neighborhoods that major music chains tend to avoid, and thus dramatically underrepresents the number of sales made in such communities.


          According to political rapper Zion of Zion I, socially conscious hip hop in particular has a majority white audience: "...so many black people don't want to hear it. They want that thug shit." In addition to Zion, several other underground rappers such as Boots Riley of The Coup, report nearly all white audiences.


          


          Chicano rap


          Chicano rap is a subgenre of hip hop music, Latin rap, and gangsta rap that embodies aspects of West Coast and Southwest Mexican American (Chicano) culture and is typically performed by American rap singers and musicians of Mexican descent.


          The first widely recognized Chicano rap artist was Kid Frost, whose 1990 debut album "Hispanic Causing Panic" driven by the hit single "La Raza" brought new attention to Chicano rappers in hip hop.


          Cuban-American artist Mellow Man Ace was the first Latino artist to have a major bilingual single, which was attached to his 1989 debut. Although Mellow Man often used Chicano slang as a result of his East Los Angeles upbringing, Kid Frost receives the credit as the first major Chicano rapper, given that Mellow Man was not of Mexican descent. Mellow Man, referred to as the "Godfather of Latin Rap", brought mainstream attention to Spanglish rhyming with his platinum single "Mentirosa". Cypress Hill, of which Mellow Man Ace was a member before going solo, is sometimes considered to produce Chicano rap due to their use of Spanish and popular Chicano slang, as well as the lead rapper's background of being part Mexican. They were the first Latino rap group to reach platinum status, with Big Pun credited as the first Latino solo artist to reach platinum sales for an LP.


          One of the most widely recognized Chicano rappers today is Lil Rob of San Diego, whose single "Summer Nights" was considered a major crossover and received heavy rotation on radio station and video programs not directly related to Chicano rap music.


          Many Chicano rappers have been heavily influenced by Mexican history, including many themes relevant to the Mexican and Chicano people living in the United States and Mexico. Chicano rap is mainly enjoyed by hip hop listeners in the United States and has also established a cult fan base following in Japan, although its main audience consists of Hispanics or Latinos living on the West Coast, the Southwest, and the Midwest. Its ability to reach large audiences without mainstream airplay or media promotion is due in part to nationwide lowrider car tours and their accompanying concerts headlined by Chicano rappers. This environment allows ChicanorRap artists to earn significant incomes through independent label releases while promoting directly to a target audience.


          


          Rapcore Or Rap-Rock


          It is a form of music featuring rap lyrics over rock, hardcore punk and funk beats. Well known rapcore artists include The Beastie Boys, Run-D.M.C., Limp Bizkit, Linkin Park and Papa Roach.


          


          Derivatives and influence


          Throughout hip hop's history, new musical styles and genres have developed that contain rapping. Entire genres, such as rapcore ( rock/ metal/ punk with rapped vocals) and hip house have resulted from the fusion of rap and other styles. Many popular music genres with a focus on percussion have contained rapping at some point; be it disco ( DJ Hollywood), jazz ( Gang Starr), new wave ( Blondie), funk ( Fatback Band), contemporary R&B ( Mary J. Blige), Reggaeton ( Daddy Yankee), or even Japanese dance music, such as ( Soul'd Out). UK garage music has begun to focus increasingly on rappers in a new subgenre called grime, pioneered and popularized by the MC Dizzee Rascal. Increased popularity with the music has shown more UK rappers going to America as well as tour there, such as Sway DaSafo possibly signing with Akon's label Konvict. Hyphy is the latest of these spin-offs. The style originated in Oakland California and gained national attention in 2006, beginning with E-40's album My Ghetto Report Card. It is typified by slowed-down atonal vocals with instrumentals that borrow heavily from the rave scene and lyrics centered on illegal street racing and car culture. Another Oakland, California group, Beltaine's Fire, has recently gained attention for their Celtic fusion sound which blends hip hop beats with Celtic melodies. Unlike the majority of hip hop artists, all their music is performed live without samples, synths, or drum machines, drawing comparisons to The Roots and Rage Against the Machine.


          Bhangra, a widely popular style of music from Punjab (India) has been mixed numerous times with reggae and hip hop music. The most popular song in this genre in the United States was " Mundian to Bach Ke" or "Beware the Boys" by Panjabi MC and Jay-Z. Although "Mundian To Bach Ke" had been released previously, the mixing with Jay-Z popularized the genre further.


          


          Regional variations


          In the 21st century, rap and hip hop are transcending cultural lines like never before. The YouTube phenomenon has made it relatively simple for any computer user around the world to find professionally produced rap in nearly any major spoken language, including Chinese, Mongolian, Hungarian, Haitian, Tamil, Amharic, Malagasy, Maori, and Persian rap, which has recently been targeted for censure by the Iranian government.


          


          Belgium/Netherlands


          Nederhop is hip hop with Dutch rapping. The first successful Nederhop record was "Rap Around the Clock" (7", 1986) by Extince, which was followed by rap duo MC Miker G & DJ Sven with the 12" "Holiday Rap", a Benelux #1 hit that was distributed in 34 countries. The rap group Osdorp Posse from Amsterdam stood in the late 80s at the base of Dutch rap. When Rapper Def P, the frontman of Osdorp Posse, began translating idiomatic English lyrics with " ghetto" themes literally into Dutch, the term Nederhop was coined.


          Famous Nederhop rappers and groups include Opgezwolle, The Opposites, Cilvaringz, Osdorp Posse, ABN, Appa, Fata Morgana, Raymzter, Extince, Kempi, Postmen, Duvel, and Brainpower.


          


          France


          Outside of the United States the largest hip hop scene is in France, and artists such as MC Solaar and Les Nubians have even crossed over into the American market. As with early American hip hop, social and political issues figure strongly in much of French hip hop and the majority of performers come from the country's ethnic minorities, notably the Arab population.


          


          Greece


          Greek hip hop refers to hip hop music originating in Greece, either in Greek or English. The earliest Greek hip hop groups date back to 1987, though native language albums did not appear until the mid-1990s. Some of the most important early hip-hop groups in Greece were Imiskoumbria, Terror X Crew (members: Artemis, Efthimis, DJ ALX), FF.C (members: Ruthmodamastis, DJ Everlast, Skinothetis, plus many guests) and Active Member. This differentiation caused a lot of tension among the Greek hip hop fans. Between 1995 and 2000, there was a lot of conflict, relatively speaking. Things escalated from there when the battle rap era in Greece begun with the group ZN (Living Dead) started dissing Active Member and other hip hop groups.


          As American hip hop lyrics became more widely violent, so did international hip hop lyrics, and Greece was no exception. Rapping about guns, drugs, violence and sex became the norm. Hardcore Greek rap had swept the genre, and commercial hip hop followed suit. Commercial hip hop in Greece has become hugely successful, with acts like Imiskoumbria, Terror X Crew and Goin' Through blazing the trails. Imiskoumbria and Terror X Crew both were the first to have their records going gold.


          


          Portugal


          Portuguese hip hop (hip hop portugus), mostly known as Hip hop Tuga, is the Portuguese variety of hip hop music, although different because it is mixed with African music from Lusophone Africa and reggae. Popular Portuguese rappers include Cl da Matarroa, Valete, Da Weasel, Boss AC, Sam the Kid (rapper and producer), Dealema, Mind Da Gap, Bonus, Adamastor and DJ Bomberjack.


          


          Canada


          Canadian Hip Hop started with a slow momentum in Toronto at the end of the 1980s with MCs like Maestro dominating the scene mostly rapping about parties and girls. By the mid-1990s, rappers such as Kardinal Offishall, Choclair, and Saukrates as well as Rap groups like Rascalz created a buzz in Canada as Hip Hop's popularity suddenly rose. The beginning of the movement was marked by the lyrics of the song Northern Touch performed by a consortium of Canadian MCs, all lauching their careers; which really put Canadian Hip Hop on the map. Content in songs are often related to life in the streets of Canadian urban centers like Toronto and Vancouver. Montreal also saw its version of francophone Hip Hop arise. Rappers like Yvon Krev and Sanspression, as well as groups like Muzion and Dubmatique made it to the top of the charts in Qubec. Montreal also has an English rappers like Malicious and Bless of Platinumberg. The beats used are diverse but sometimes resemble East Coast Hip Hop. Canadian Hip Hop combines Canadian English with a Caribbean vibe due to the strong Jamaican and Haitian heritage of most Canadian rappers. Most Canadian rappers frequently use metaphors and similes to get their message across and have versatile flows. Unfortunately, Hip Hop artists from Canada are often unknown outside the country. Only a few rappers have made it to US markets.


          


          UK


          The UK scene has also gained international prominence, especially since their performance language, English, makes them more marketable to American audiences than their French counterparts. The UK is fairly unique in having created its own genres of rapping in a highly original style. In the early 1990s groups from Bristol such as Massive Attack pioneered trip-hop, a genre with slower beats and flows, creating a more 'chilled', soulful sound. At the same time jungle music was popular, and MCs would often rap fast over a fast drum beat. This evolved into Drum 'n' Bass, and DnB MCs like Skibadee are known as among the fastest in the world. Fusing jungle and hip hop, UK Garage (see So Solid Crew) evolved quickly into grime. Grime is a genre with a deep, heavy bass line and highly electronic beats. MCs rap quickly over it and often add a set phrase to the end of a line:


          
            Shy crew leave on deep remix roll deep lyrics wen I'm 'ere

            Get sticked with wits with the glits wen I'm 'ere

          


          Grime was pioneered by Wiley and his crew Roll Deep are still one of the prominent groups. Other big names in grime are Dizzee Rascal, Lady Sovereign, Skepta, JME, Kano, Ghetto and Shystie. Grime has been brought more attention thanks to Channel U TV.


          Outside of grime, there is a prominent UK hiphop scene which is characterized by its lyricism and high standards. Jehst, Tommy Evans, Klashnekoff, Sway and Kyza are known for their complex lyricism. Braintax, Lowkey and Logic are among the most political rappers, while Skinnyman and Akala are very conscious rappers. Roots Manuva is unique, since he fuses dub with hiphop, and is perceptive, humorous and introverted in his lyrics.


          Grime music is central to London and part of its 21st century culture while the majority of UK hiphop originates in the capital too. Thus the majority of rappers speak in London accents and London slang (known as Jafaican), which can be difficult for non-Londoners to understand.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Rapping"
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          Rats are various medium sized rodents. "True rats" are members of the genus Rattus, the most important of which to humans are the black rat, Rattus rattus, and the brown rat, R. norvegicus. Many members of other rodent genera and families are also called rats and share many characteristics with true rats. A rat has an average life span of 2-3 years .


          Rats are distinguished from mice by their size; rats generally have bodies longer than 12 cm (5 in).


          


          Species and description


          The best-known rat species are the Black Rat Rattus rattus and the Brown Rat R. norvegicus. The group is generally known as the Old World rats or true rats, and originated in Asia. Rats are bigger than most Old World mice, which are their relatives, but seldom weigh over 500 grams (1 lb) in the wild.


          The term "rat" is also used in the names of other small mammals which are not true rats. Examples include the North American pack rats, a number of species loosely called kangaroo rats, and others. Rats such as the Bandicoot rat Bandicota bengalensis are murine rodents related to true rats, but are not members of the genus Rattus. The widely distributed and problematic commensal species of rats are a minority in this diverse genus. Many species of rats are island endemics and some have become endangered due to habitat loss or competition with the Brown, Black or Polynesian rat.


          In Western countries, many people keep domesticated rats as pets. These are of the species R. norvegicus, which originated in the grasslands of China and spread to Europe and eventually, in 1775, to the New World. Pet rats are Brown Rats descended from those bred for research, and are often called " fancy rats", but are the same species as the common city "sewer" rat. Domesticated rats tend to be both more docile than their wild ancestors and more disease prone, presumably due to inbreeding.


          The common species are opportunistic survivors and often live with and near humans. The Black Plague is traditionally believed to have been caused by the micro-organism Yersinia pestis, carried by the rat flea Xenopsylla cheopis which preyed on R. rattus living in European cities of the day; these rats were victims of the plague themselves.


          Rats are frequently blamed for damaging food supplies and other goods. Their reputation has carried into common parlance: in the English language, "rat" is an insult and "to rat on someone" is to betray them by denouncing to the authorities a crime or misdeed they committed. While modern wild rats can carry Leptospirosis and some other "zoonotic" conditions (those which can be transferred across species, to humans, for example), these conditions are in fact rarely found (not true in neotropical countries). Wild rats living in good environments are typically healthy and robust animals. Wild rats living in cities may suffer from poor diets and internal parasites and mites, but do not generally spread disease to humans.


          The normal lifespan of rats ranges from two to five years, and is typically three years.


          


          As pets
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          Specially bred rats have been kept as pets at least since the late 19th century. Rats are sociable, intelligent animals and can be trained to use a litter box, come when called, and perform a variety of tricks. Pet rats are typically of variants of the species R. Norvegicus, or Brown rat, but Black rats and Giant pouched rats are also known to be kept. Pet rats behave differently than their wild relatives depending on how many generations they have been removed, and when acquired from reliable sources, they do not pose any more health risk than other, more common pets.


          


          As subjects of scientific research
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          In 1895, Clark University in Worcester, Massachusetts (United States) established a population of domestic white brown rats to study the effects of diet and for other physiological studies. Over the years, rats have been used in many experimental studies, which have added to our understanding of genetics, diseases, the effects of drugs, and other topics that have provided a great benefit for the health and wellbeing of humankind. Laboratory rats have also proved valuable in psychological studies of learning and other mental processes (Barnett 2002). A 2007 study found rats to possess metacognition, a mental ability previously only found in humans and some primates.


          On January, 2008, Doris Taylor, director, Centre for Cardiovascular Repair, University of Minnesota used the core procedure of decellularisation to let hearts from animal cadavers beat by infusing live cells. The research used dead rats heart (stripped with detergents) and then new cells from baby rats are injected, and the dead heart beat after 8 days. Stem cells from humans can be removed from the recipient of the donated organ, thereby eliminating rejection by the immune system. The resultant transplanted bioartificial organ will benefit many heart patients.


          

          Domestic rats differ from wild rats in many ways. They are calmer and less likely to bite; they can tolerate greater crowding; they breed earlier and produce more offspring; and their brains, livers, kidneys, adrenal glands, and hearts are smaller (Barnett 2002).


          Brown rats are often used model organisms for scientific research. When conducting genetic research rats are much rarer than mice. When it comes to conducting tests related to intelligence, learning, and drug abuse, rats are a popular choice due to their high intelligence, ingenuity, aggressiveness, and adaptability. Their psychology, in many ways, seems to be similar to humans. Entirely new breeds or "lines" of brown rats like the Wistar rat have been bred for use in laboratories. Much of the genome of Rattus norvegicus has been sequenced.



          


          Laughter in rats
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          It was discovered that rats emit short, high frequency, ultrasonic, socially induced vocalization during rough and tumble play, and when tickled. The vocalization is described as a distinct "chirping." Humans cannot hear the "chirping" without special equipment. It was also discovered that, like humans, rats have "tickle skin": certain areas of the body that generate more laughter response than other areas. The laughter is associated with positive emotional feelings, and social bonding occurs with the human tickler, resulting in the rats becoming conditioned to seek the tickling. Additional responses to the tickling included: those that laughed the most also played the most, and those that laughed the most preferred to spend more time with other laughing rats. This suggests a social preference to other rats exhibiting similar responses. However, as the rats age, there does appear to be a decline in the tendency to laugh and in the response to tickle skin. The initial goal of Jaak Panksepp and Jeff Burgdorfs research was to track the biological origins of joyful and social processes of the brain by comparing rats and their relationship to the joy and laughter commonly experienced by children in social play. Although the research was unable to prove rats have a sense of humor, it did indicate rats can laugh and express joy. Panksepp & Burgdorf 2003 Chirping by rats is also reported in additional studies by Brian Knutson of the National Institutes of Health. Rats chirp when wrestling one another, and before receiving morphine or having sex. The sound has been interpreted as an expectation of something rewarding. Science News 2001

          

          A video about this research is available here


          


          As food


          Rats, like all mammals, are edible by humans and are sometimes captured and eaten in emergency situations. For some cultures, rats are considered a staple. Bandicoot rats are an important food source among some peoples in Southeast Asia. Reasons why rat meat is not more widely eaten include the strong prohibitions against it in Islamic and Jewish dietary laws, the prohibition of all meat by many followers in Hinduism, and the rat's bad reputation in many cultures.


          As a food, rats are often a more-readily available source of protein than other fauna. Some African captives in the American South hunted wood rats (among other animals) to supplement their food rations. The Aboriginals along the coast in Southern Queensland, Australia regularly included rats in their diet. In the Mishmi culture of India, rats are essential to the Mishmi traditional diet, as Mishmi women may eat no meat except fish, pork, wild birds and rats. The United Nations Food and Agriculture Organization estimates that rat meat makes up half the locally produced meat consumed in Ghana, where cane rats are farmed and hunted for their meat.


          In some cultures, rats are or have been limited as an acceptable form of food to a particular social or economic class. In the traditional cultures of the Hawaiians and the Polynesians, rat was a common food. When feasting, the Polynesian people of Rapa Nui could eat rat, but the king was not allowed to due to the islanders' belief in a "state of sacredness" called tapu. In studying pre-contact archaeological sites in Hawaii, archaeologists have found that the concentration of the remains of rats associated with commoner households counted for three times the animal remains associated with elite households. The rat bones found in all sites are fragmented, burned and covered in carbonized material, indicating that rats were eaten as food. The greater occurrence of rat remains associated with commoner households may indicate that the elites of pre-contact Hawaii did not consume them as a matter of status or taste.


          The taboo against consuming rats as food is not unique to the world's major religions or Western cultures. Both the Shipibo people of Peru and Sirion people of Bolivia have cultural taboos against the eating of rats.


          Rats are a common food item for snakes, both in the wild, and as pets. Ball pythons in particular, are fed a diet of mostly rats, approximately one rat each week being a typical diet. Rats, as food items, are available from many suppliers who supply to individual snake owners as well as to large reptile zoos like Reptilia, Reptile Rain Forest, etc..


          


          In culture


          Ancient Romans did not generally differentiate between rats and mice, instead referring to the former as Mus Maximus (big mouse) and the latter as Mus Minimus (little mouse).


          On the Isle of Man (British Protectorate) there is a taboo against the word "rat." See longtail for more information.


          


          In Eastern cultures
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          In Imperial Chinese culture, the rat (sometimes referred to as a mouse) is the first of the twelve animals of the Chinese zodiac. People born in this year are expected to possess qualities associated with rats, including creativity, honesty, generosity, ambition, a quick temper and wastefulness. People born in a year of the rat are said to get along well with "monkeys" and "dragons," and to get along poorly with "horses."
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          In Indian tradition rats are recognized as the vehicle of Lord Ganesh and a rat's statue is always found in a temple of Ganesh. In the northwestern Indian city of Deshnoke, the rats at the Karni Mata Temple are held to be destined for reincarnation as Sadhus ( Hindu holy men). The attending priests feed milk and grain to the rats, of which the pilgrims also partake. Eating food that has been touched by rats is considered a blessing from god.


          


          In Western cultures


          Western associations with the rat are generally negative. For instance, "Rats!" is used as a substitute for various vulgar interjections. These associations do not draw, per se, from any biological or behavioural trait of the rat, but possibly from the association of rats (and fleas) with the 14th-century medieval plague called the Black Death. Rats are seen as vicious, unclean, parasitic animals that steal food and spread disease. However many people in Western cultures keep rats as pets and conversely find them to be tame, clean, intelligent, and playful. While undomesticated rats, dogs, and cats may all be pests in urban areas, in Western countries poisoning rats is commonly accepted, while doing the same to feral dogs and cats would be an unpopular solution in the view of many people.


          Describing a person as "rat-like" usually implies he is unattractive and suspicious. In contrast, mice are often stereotyped as cute and bourgeois, although the adjective "mousy" refers to a person who is plain or drab in appearance or timid in behaviour.


          Rat is also a term ( noun and verb) in criminal (often Mafia) slang for a criminal informant. Among unions, "rat" is a term for nonunion employers or breakers of union contracts, and this is why unions use inflatable rats.


          Rat Poker Tours are Poker tournaments where common courtesy rules are banned. Chip stealing, insults, physical violence are common and accepted as part of the game in those tournaments.


          Rats are often used in scientific experiments; many animal rights activists allege that treatment of rats in this context is cruel. The term "lab rat" is used, typically in a self-effacing manner, to describe a person whose job function requires that they spend a majority of their work time engaged in bench-level research (i.e. a scientist or research assistant).


          


          In religion


          
            	In Leviticus 11:29, rats are prohibited as food.(see 'as food' above)

          


          
            	According to one hadith in Islam, a group of Israelites were cursed and transformed into rats.

          


          


          In popular culture


          
            	The Wind in the Willows by Kenneth Grahame features literature's most famous 'rat', Ratty. Ironically, the character is not actually a bona fide rat, but rather a European Water Vole - otherwise known as a water rat, hence Ratty's given name.


            	Suzanne Collins's series The Underland Chronicles is about a land underneath the surface of the earth where rats are about 6 feet tall and are generally evil.


            	Roland Rat was a major TV personality in 1980s Britain.


            	Mutant, man-eating rats are the monsters in James Herbert's horror novel The Rats and its sequels.


            	A phobia of rats is used as a torture device in the novel Nineteen Eighty-Four by George Orwell.


            	Rats are the most common enemy in Brian Jacques's Redwall series of anthropomorphic fantasy novels.


            	In Robin Jarvis's Deptford Mice trilogy of books, many of the villains are sewer rats.


            	There are obvious exceptions; for example, the characters of Mrs. Frisby and the Rats of NIMH, the television series Ratz, Rizzo the Rat from The Muppets and Terry Pratchett's The Amazing Maurice and his Educated Rodents.


            	Rats also appear in numerous video and computer games as killable monsters. In many of these games, rats appear much larger than normal. Examples of games where rats and giant rats are found as monsters include Baldur's Gate (I and II) and Everquest. In these games rats are the lowest form of threat faced by new characters and are used as a form of combat training.


            	Splinter of Teenage Mutant Ninja Turtles fame is a mutated rat.


            	Templeton of E. B. White's children's book, Charlotte's Web, is a Brown rat, devoid of morals, that lives on the farm, underneath Wilbur's food trough.


            	A media frenzy developed in New York City 23 Feb. 2007, when a dozen rats invaded a Taco Bell, and ran unimpeded.


            	A Transformers character called Rattrap can transform into a rat.


            	Malevolent rats in H. P. Lovecraft's short story " The Rats in the Walls"


            	In DreamWorks and Aardman Animations' 2006 film, Flushed Away, a pet rat is flushed down the toilet into a city in the London sewer populated by other rats.


            	Disney's Pixar release, Ratatouille, features a rat named Remy seeking to become a fine chef.


            	In the 1971 film Willard and the 2003 remake Willard (2003 film).


            	In Peanuts, Charlie Brown's favorite utterance is "Rats!", shouted after suffering yet another personal reversal.


            	Spike aired Gary the Rat, an animated series revolving around a debauched attorney named Gary Andrews who mysteriously transforms into an anthropomorphic gray rat.


            	In early episodes of South Park, Kenny McCormick's corpse was frequently gnawed upon and dragged away by rats after he died.


            	In the TV series House, House has a pet rat named Steve McQueen that he caught at his ex-girlfriend, Stacy Warner's home. He's first seen in the episode, Hunting, and later appears in Euphoria, Part 2.


            	In the Belgian comics book Le Bal du rat mort , which means the ball of the dead rat, police inspector Jean Lamorgue is like a pied piper who has to deliver the city of Ostend of thousands of invading rats who attack people and kill them, but in the end he fails because he is possessed by his own demons.


            	In the Deltora Quest series there is a city called Hira, nicknamed the "City of Rats" because its rat population grew so much that it's people were forced to flee. These rats were used by the villains to feed a giant snake monster that took control of the city.


            	In the Harry Potter books, a character named Peter Pettigrew can transform at will into a rat, for which he is nicknamed Wormtail.


            	In the Disney movie Lady and the Tramp, a rat craws into the baby`s room, and Tramp runs into the house to save the child. The rat also squeaks in pain when Tramp bites him, like a real rat does when hurt.


            	In Thomas Pynchon's novel V., a female rat named Veronica is introduced in chapter five as part of a sub-plot in which Father Linus Fairing lives in the sewers and preaches to a congregation of rats.

          


          


          Taxonomy of Rattus


          The genus Rattus is a member of the giant subfamily Murinae. There are several other murine genera that are sometimes considered part of Rattus. : Lenothrix, Anonymomys, Sundamys, Kadarsanomys, Diplothrix, Margaretamys, Lenomys, Komodomys, Palawanomys, Bunomys, Nesoromys, Stenomys, Taeromys, Paruromys, Abditomys, Tryphomys, Limnomys, Tarsomys, Bullimus, Apomys, Millardia, Srilankamys, Niviventer, Maxomys, Leopoldamys, Berylmys, Mastomys, Myomys, Praomys, Hylomyscus, Heimyscus, Stochomys, Dephomys, and Aethomys.


          The genus Rattus proper contains 56 species. A subgeneric breakdown of the species has been proposed, but does not include all species. The five groups are:


          
            	norvegicus group


            	rattus group


            	Australian native rat species


            	New Guinea native rat species


            	xanthurus group

          


          The following list is alphabetical.


          


          Species of rats


          
            	Genus Rattus

              
                	Rattus adustus


                	Rattus annandalei


                	Rattus argentiventer


                	Rattus baluensis


                	Rattus bontanus


                	Rattus boulos


                	Rattus burrus


                	Rattus colletti


                	Rattus elaphinus


                	Rattus enganus


                	Rattus everetti


                	Rattus exulans


                	Rattus feliceus


                	Rattus foramineus


                	Rattus fuscipes


                	Rattus giluwensis


                	Rattus hainaldi


                	Rattus hoffmani


                	Rattus hoogerwerfi


                	Rattus jobiensis


                	Rattus koopmani


                	Rattus korinchi


                	Rattus leucopus


                	Rattus losea


                	Rattus lugens


                	Rattus lutreolus


                	Rattus macleari


                	Rattus marmosurus


                	Rattus mindorensis


                	Rattus mollicomulus


                	Rattus montanus


                	Rattus mordax


                	Rattus morotaiensis


                	Rattus nativitatis


                	Rattus nitidus


                	Rattus norvegicus


                	Rattus novaeguineae


                	Rattus osgoodi


                	Rattus palmarum


                	Rattus pelurus


                	Rattus praetor


                	Rattus ranjiniae


                	Rattus rattus


                	Rattus sanila


                	Rattus sikkimensis


                	Rattus simalurensis


                	Rattus sordidus


                	Rattus steini


                	Rattus stoicus


                	Rattus tanezumi


                	Rattus tawitawiensis


                	Rattus timorensis


                	Rattus tiomanicus


                	Rattus tunneyi


                	Rattus turkestanicus


                	Rattus villosissimus


                	Rattus xanthurus
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        Rational number


        
          

          In mathematics, a rational number is a number which can be expressed as a ratio of two integers. Non-integer rational numbers (commonly called fractions) are usually written as the vulgar fraction a / b, where b is not zero. a is called the numerator, and b the denominator.


          Each rational number can be written in infinitely many forms, such as 3 / 6 = 2 / 4 = 1 / 2, but it is said to be in simplest form when a and b have no common divisors except 1 (i.e., they are coprime). Every non-zero rational number has exactly one simplest form of this type with a positive denominator. A fraction in this simplest form is said to be an irreducible fraction, or a fraction in reduced form.


          The decimal expansion of a rational number is eventually periodic (in the case of a finite expansion the zeroes which implicitly follow it form the periodic part). The same is true for any other integral base above one, and is also true when rational numbers are considered to be p-adic numbers rather than real numbers. Conversely, if the expansion of a number for one base is periodic, it is periodic for all bases and the number is rational. A real number that is not a rational number is called an irrational number.


          
            [image: Quarters]

            
              Quarters
            

          


          The set of all rational numbers, which constitutes a field, is denoted [image: \mathbb{Q}]. Using the set-builder notation, [image: \mathbb{Q}] is defined as


          
            	[image: \mathbb{Q} = \left\{\frac{m}{n}�: m \in \mathbb{Z}, n \in \mathbb{Z}, n \ne 0 \right\},]

          


          where [image: \mathbb{Z}] denotes the set of integers.


          


          The term rational


          In the mathematical world, the adjective rational often means that the underlying field considered is the field [image: \mathbb{Q}] of rational numbers. For example, a rational integer is an algebraic integer which is also a rational number, which is to say, an ordinary integer, and a rational matrix is a matrix whose coefficients are rational numbers. Rational polynomial usually, and most correctly, means a polynomial with rational coefficients, also called a polynomial over the rationals. However, rational function does not mean the underlying field is the rational numbers, and a rational algebraic curve is not an algebraic curve with rational coefficients.


          


          Arithmetic


          Two rational numbers a / b and c / d are equal if and only if ad = bc.


          Two fractions are added as follows


          
            	[image: \frac{a}{b} + \frac{c}{d} = \frac{ad+bc}{bd}.]

          


          The rule for multiplication is


          
            	[image: \frac{a}{b} \cdot \frac{c}{d} = \frac{ac}{bd}.]

          


          Additive and multiplicative inverses exist in the rational numbers


          
            	[image:  - \left( \frac{a}{b} \right) = \frac{-a}{b} = \frac{a}{-b} \quad\mbox{and}\quad \left(\frac{a}{b}\right)^{-1} = \frac{b}{a} \mbox{ if } a \neq 0. ]

          


          It follows that the quotient of two fractions is given by


          
            	[image: \frac{a}{b} \div \frac{c}{d} = \frac{ad}{bc}.]

          


          


          Egyptian fractions


          Any positive rational number can be expressed as a sum of distinct reciprocals of positive integers, such as


          
            	[image: \frac{5}{7} = \frac{1}{2} + \frac{1}{6} + \frac{1}{21}.]

          


          For any positive rational number, there are infinitely many different such representations, called Egyptian fractions, as they were used by the ancient Egyptians. The Egyptians also had a different notation for dyadic fractions.


          


          Formal construction


          Mathematically we may construct the rational numbers as equivalence classes of ordered pairs of integers [image: \left(a, b\right)], with b not equal to zero. We can define addition and multiplication of these pairs with the following rules:


          
            	[image: \left(a, b\right) + \left(c, d\right) = \left(ad + bc, bd\right)]


            	[image: \left(a, b\right) \times \left(c, d\right) = \left(ac, bd\right)]

          


          and if c  0, division by


          
            	[image: \frac{\left(a, b\right)} {\left(c, d\right)} = \left(ad, bc\right).]

          


          The intuition is that [image: \left(a, b\right)] stands for the number denoted by the fraction [image: \tfrac{a}{b}.] To conform to our expectation that [image: \tfrac{2}{4}] and [image: \tfrac{1}{2}] denote the same number, we define an equivalence relation [image: \sim] on these pairs with the following rule:


          
            	[image: \left(a, b\right) \sim \left(c, d\right) \mbox{ if and only if } ad = bc.]

          


          This equivalence relation is a congruence relation: it is compatible with the addition and multiplication defined above, and we may define Q to be the quotient set of ~, i.e. we identify two pairs (a, b) and (c, d) if they are equivalent in the above sense. (This construction can be carried out in any integral domain: see field of fractions.)


          We can also define a total order on Q by writing


          
            	[image: \left(a, b\right) \le \left(c, d\right) \mbox{ if } (bd>0\mbox{ and } ad \le bc)\mbox{ or }(bd<0\mbox{ and } ad \ge bc).]

          


          The integers may be considered to be rational numbers by the embedding that maps [image: p\,] to [image: [(p, 1)],\,] where [image: [(a,b)]\,] denotes the equivalence class having [image: (a, b)\,] as a member.


          


          Properties


          
            [image: a diagram illustrating the countabililty of the rationals]

            
              a diagram illustrating the countabililty of the rationals
            

          


          The set [image: \mathbb{Q}], together with the addition and multiplication operations shown above, forms a field, the field of fractions of the integers [image: \mathbb{Z}].


          The rationals are the smallest field with characteristic zero: every other field of characteristic zero contains a copy of [image: \mathbb{Q}]. The rational numbers are therefore the prime field for characteristic zero.


          The algebraic closure of [image: \mathbb{Q}], i.e. the field of roots of rational polynomials, is the algebraic numbers.


          The set of all rational numbers is countable. Since the set of all real numbers is uncountable, we say that almost all real numbers are irrational, in the sense of Lebesgue measure, i.e. the set of rational numbers is a null set.


          The rationals are a densely ordered set: between any two rationals, there sits another one, in fact infinitely many other ones. Any totally ordered set which is countable, dense (in the above sense), and has no least or greatest element is order isomorphic to the rational numbers.


          


          Real numbers and topological properties of the rationals


          The rationals are a dense subset of the real numbers: every real number has rational numbers arbitrarily close to it. A related property is that rational numbers are the only numbers with finite expansions as regular continued fractions.


          By virtue of their order, the rationals carry an order topology. The rational numbers also carry a subspace topology. The rational numbers form a metric space by using the metric d(x,y)=|xy|, and this yields a third topology on [image: \mathbb{Q}]. All three topologies coincide and turn the rationals into a topological field. The rational numbers are an important example of a space which is not locally compact. The rationals are characterized topologically as the unique countable metrizable space without isolated points. The space is also totally disconnected. The rational numbers do not form a complete metric space; the real numbers are the completion of [image: \mathbb{Q}].


          


          p-adic numbers


          In addition to the absolute value metric mentioned above, there are other metrics which turn [image: \mathbb{Q}] into a topological field:


          Let p be a prime number and for any non-zero integer a let | a | p = p  n, where pn is the highest power of p dividing a;


          In addition write | 0 | p = 0. For any rational number [image: \frac{a}{b}], we set [image: \left|\frac{a}{b}\right|_p = \frac{|a|_p}{|b|_p}].


          Then [image: d_p\left(x, y\right) = |x - y|_p] defines a metric on [image: \mathbb{Q}].


          The metric space [image: \left(\mathbb{Q}, d_p\right)] is not complete, and its completion is the p-adic number field [image: \mathbb{Q}_p]. Ostrowski's theorem states that any non-trivial absolute value on the rational numbers [image: \mathbb{Q}] is equivalent to either the usual real absolute value or a p-adic absolute value.
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        Raven


        
          

          
            
              	Raven
            


            
              	
                [image: Common Raven]


                
                  Common Raven
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Aves

                  


                  
                    	Order:

                    	Passeriformes

                  


                  
                    	Family:

                    	Corvidae

                  


                  
                    	Genus:

                    	Corvus

                  

                

              
            


            
              	Species
            


            
              	
                See text.

              
            

          


          Raven is the common name given to the largest species of passerine birds in the genus Corvus. Corvids are also commonly referred to as crows and other species in the same genus include jackdaws and rooks.


          In most of Europe and North America, raven is used as a synonym for the widespread Common Raven, and much of the literature and culture surrounding ravens refers to that species.


          Ravens have high intelligence and are perhaps the smartest birds. Their intelligence might be on par with canids such as wolves and some breeds of dog.


          An obsolete collective noun for a group of ravens (or at least the Common Raven) is an "unkindness".


          
            Retrieved from " http://en.wikipedia.org/wiki/Raven"
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        Reaction rate


        
          

          
            [image: Iron rusting - a chemical reaction with a slow reaction rate.]

            
              Iron rusting - a chemical reaction with a slow reaction rate.
            

          


          
            [image: Wood burning - a chemical reaction with a fast reaction rate.]

            
              Wood burning - a chemical reaction with a fast reaction rate.
            

          


          The reaction rate or rate of reaction for a reactant or product in a particular reaction is intuitively defined as how fast a reaction takes place. For example, the oxidation of iron under the atmosphere is a slow reaction which can take many years, but the combustion of butane in a fire is a reaction that takes place in fractions of a second.


          Chemical kinetics is the part of physical chemistry that studies reaction rates. The concepts of chemical kinetics are applied in many disciplines, such as chemical engineering, enzymology and environmental engineering.


          


          Formal definition of reaction rate


          Consider a typical chemical reaction:


          
            	aA + bB  pP + qQ

          


          The lowercase letters (a, b, p, and q) represent stoichiometric coefficients, while the capital letters represent the reactants (A and B) and the products (P and Q).


          According to IUPAC's Gold Book definition the reaction rate v (also r or R) for a chemical reaction occurring in a closed system under constant-volume conditions, without a build-up of reaction intermediates, is defined as:


          
            	[image: v = - \frac{1}{a} \frac{d[A]}{dt} = - \frac{1}{b} \frac{d[B]}{dt} = \frac{1}{p} \frac{d[P]}{dt} = \frac{1}{q} \frac{d[Q]}{dt}]

          


          The IUPAC recommends that the unit of time should always be the second. In such a case the rate of reaction differs from the rate of increase of concentration of a product P by a constant factor (the reciprocal of its stoichiometric number) and for a reactant A by minus the reciprocal of the stoichiometric number. Reaction rate usually has the units of mol dm-3 s-1. It is important to bear in mind that the previous definition is only valid for a single reaction, in a closed system of constant volume. This most usually implicit assumption must be stated explicitly, otherwise the definition is incorrect: If water is added to a pot containing salty water, the concentration of salt decreases, although there is no chemical reaction.


          For any system in general the full mass balance must be taken into account: IN - OUT + GENERATION = ACCUMULATION


          
            	[image: F_{A0} - F_A + \int_{0}^{V} r\, dV = \frac{dN_A}{dt}]

          


          When applied to the simple case stated previously this equation reduces to: [image: v= \frac{d[A]}{dt}]


          For a single reaction in a closed system of varying volume the so called rate of conversion can be is used, in order to avoid handling concentrations. It is defined as the derivative of the extent of reaction with respect to time.


          [image: \dot{\xi} =\frac{d\xi}{dt} = \frac{1}{\nu_i} \frac{dn_i}{dt} = \frac{1}{\nu_i} \left(V\frac{dC_i}{dt} + C_i \frac{dV}{dt} \right) ]


          [image: \scriptstyle \nu_i] is the stoichiometric coefficient for substance i, [image: \scriptstyle V] is the volume of reaction and [image: \scriptstyle C_i] is the concentration of substance i.


          When side products or reaction intermediates are formed, the IUPAC recommends the use of the terms rate of appearance and rate of disappearance for products and reactants, respectively.


          Reaction rates may also be defined on a basis that is not the volume of the reactor. When a catalyst is used the reaction rate may be stated on a catalyst weight (mol g-1 s-1) or surface area (mol m-2 s-1) basis. If the basis is a specific catalyst site that may be rigorously counted by a specified method, the rate is given in units of s-1 and is called a turnover frequency.


          


          Factors influencing rate of reaction


          Factors that affect the rate of reaction:


          
            	Concentration: Reaction rate increases with concentration, as described by the rate law and explained by collision theory. As reactant concentration increases, the frequency of collision increases.


            	The nature of the reaction: Some reactions are naturally faster than others. The number of reacting species, their physical state (the particles that form solids move much more slowly than those of gases or those in solution), the complexity of the reaction and other factors can influence greatly the rate of a reaction.


            	Temperature: Usually conducting a reaction at a higher temperature delivers more energy into the system and increases the reaction rate by causing more collisions between particles, as explained by collision theory. However, the main reason why it increases the rate of reaction is that more of the colliding particles will have the necessary activation energy resulting in more successful collisions (when bonds are formed between reactants). The influence of temperature is described by the Arrhenius equation. As a rule of thumb, reaction rates for many reactions double or triple for every 10 degrees Celsius increase in temperature, though the effect of temperature may be very much larger or smaller than this (to the extent that reaction rates can be independent of temperature or decrease with increasing temperature!)

          


          For example, coal burns in a fireplace in the presence of oxygen but it doesn't when it is stored at room temperature. The reaction is spontaneous at low and high temperatures but at room temperature its rate is so slow that it is negligible. The increase in temperature, as created by a match, allows the reaction to start and then it heats itself, because it is exothermic. That is valid for many other fuels, such as methane, butane, hydrogen...


          
            	Solvent: Many reactions take place in solution and the properties of the solvent affect the reaction rate. The ionic strength as well has an effect on reaction rate.


            	Pressure: The rate of gaseous reactions increases with pressure, which is, in fact, equivalent to an increase in concentration of the gas. For condensed-phase reactions, the pressure dependendence is weak.


            	Electromagnetic Radiation: Electromagnetic radiation is a form of energy so it may speed up the rate or even make a reaction spontaneous, as it provides the particles of the reactants with more energy. This energy is in one way or another stored in the reacting particles (it may break bonds, promote molecules to electronically or vibrationally excited states...) creating intermediate species that react easily.

          


          For example when methane reacts with chlorine in the dark, the reaction rate is very slow. It can be sped up when the mixture is put under diffused light. In bright sunlight, the reaction is explosive.


          
            	A catalyst: The presence of a catalyst increases the reaction rate (in both the forward and reverse reactions) by providing an alternative pathway with a lower activation energy.

          


          For example, platinum catalyzes the combustion of hydrogen with oxygen at room temperature.


          
            	Isotopes: The kinetic isotope effect consists in a different reaction rate for the same molecule if it has different isotopes, usually hydrogen isotopes, because of the mass difference between hydrogen and deuterium.


            	Surface Area: In reactions on surfaces, which take place for example during heterogeneous catalysis, the rate of reaction increases as the surface area does. That is due to the fact that more particles of the solid are exposed and can be hit by reactant molecules.


            	Order: The order of the reaction controls how the reactant concentration affects reaction rate.


            	Stirring: Stirring can have an strong effect on the rate of reaction for heterogenous reactions.

          


          All the factors that affect a reaction rate are taken into account in the rate equation of the reaction.


          


          Rate Equation


          For a chemical reaction n A + m B  C + D, the rate equation or rate law is a mathematical expression used in chemical kinetics to link the rate of a reaction to the concentration of each reactant. It is of the kind:


          
            	[image: \,r = k(T)[A]^{n'}[B]^{m'}]

          


          In this equation k(T) is the reaction rate coefficient or rate constant, although it is not really a constant, because it includes all the parameters that affect reaction rate, except for concentration, which is explicitly taken into account. Of all the parameters described before, temperature is normally the most important one.


          The exponents n' and m' are called reaction orders and depend on the reaction mechanism. They sometimes are the same as the stoichiometric coefficients of A and B, but not necessarily.


          Stoichiometry, molecularity (the actual number of molecules colliding) and reaction order only coincide necessarily in elementary reactions, that is, those reactions that take place in just one step. The reaction equation for elementary reactions coincides with the process taking place at the atomic level, i.e. n molecules of type A are colliding with m molecules of type B (n plus m is the molecularity).


          For gases the rate law can also be expressed in pressure units using e.g. the ideal gas law.


          By combining the rate law with a mass balance for the system in which the reaction occurs, an expression for the rate of change in concentration can be derived. For a closed system with constant volume such an expression can look like


          
            	[image: \frac{d[C]}{dt} = k(T)[A]^{n'}[B]^{m'}]

          


          


          Temperature dependence


          Each reaction rate coefficient k has a temperature dependency, which is usually given by the Arrhenius equation:


          
            	[image:  k = A e^{ - \frac{E_a}{RT} }]

          


          Ea is the activation energy and R is the gas constant. Since at temperature T the molecules have energies given by a Boltzmann distribution, one can expect the number of collisions with energy greater than Ea to be proportional to [image: e^{\frac{-E_a}{RT}}]. A is the pre-exponential factor or frequency factor.


          The values for A and Ea are dependent on the reaction. There are also more complex equations possible, which describe temperature dependence of other rate constants which do not follow this pattern.


          


          Pressure dependence


          The pressure dependence of the rate constant for condensed-phase reactions (i.e., when reactants and products are solids or liquid) is usually suffficiently weak in the range of pressures normally encountered in industry that it is neglected in practice.


          The pressure dependence of the rate constant is associated with the activation volume. For the reaction proceeding through an activation-state complex:


          
            	[image: A + B \rightleftharpoons |A \cdots B|^{\ddagger} \rightarrow P ]

          


          the activation volume, [image: \Delta V^{\ddagger}], is:


          
            	[image: \Delta V^{\ddagger} = \bar{V}_{\ddagger} - \bar{V}_A - \bar{V}_B ]

          


          where [image: \bar{V}] denote the partial molar volumes of the reactants and products, and [image: \ddagger] indicates the activation-state complex.


          For the above reaction, one can expect the change of the reaction rate constant (based either on mole-fraction or molal-concentration) with pressure at constant temperature to be:


          
            	[image: -RT \left(\frac{\partial ln k_x}{\partial P} \right)_T = \Delta V^{\ddagger}]

          


          In practice, the matter can be complicated because the partial molar volumes and the activation volume can themselves be a function of pressure.


          Reactions can increase or decrease their rates with pressure, depeding on the value of [image: \Delta V^{\ddagger}]. As an example of the possible magnitude of the pressure effect, some organic reactions were shown to double the reaction rate when the pressure was increased from atomospheric (0.1 MPa) to 50 MPa (which gives [image: \Delta V^{\ddagger}]=-0.025 L/mol).


          


          Examples


          For the reaction


          
            	[image:  2H_2 (g) + 2 NO(g) \rarr N_2 (g) + 2 H_2O (g)]

          


          The rate equation is:


          
            	[image:  r = k [H_2]^1[NO]^2 \,]

          


          The rate equation does not simply reflect the reactants stoichiometric coefficients in the overall reaction: it is first order in H2, although the stoichiometric coefficient is 2 and it is second order in NO.


          In chemical kinetics the overall reaction is usually proposed to occur through a number of elementary steps. Not all of these steps affect the rate of reaction; normally it is only the slowest elementary step that affect the reation rate. For example, in:


          
            	[image:  2 NO \ \overrightarrow\longleftarrow \ N_2O_2] (fast equilibrium)


            	[image: N_2O_2 + H_2 \rarr N_2O + H_2O ] (slow)


            	[image: N_2O + H_2 \rarr N_2 + H_2O ] (fast)

          


          Reactions 1 and 3 are very rapid compared to the second, so it is the slowest reaction that is reflected in the rate equation. The slow step is considered the rate determining step. The orders of the rate equation are those from the rate determining step.
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        Real number


        
          

          In mathematics, the real numbers may be described informally as numbers that can be given by an infinite decimal representation, such as 2.4871773339.... The real numbers include both rational numbers, such as 42 and 23/129, and irrational numbers, such as  and the square root of 2, and can be represented as points along an infinitely long number line.


          A more rigorous definition of the real numbers was one of the most important developments of 19th century mathematics. Popular definitions in use today include equivalence classes of Cauchy sequences of rational numbers, Dedekind cuts, a more sophisticated version of "decimal representation", and an axiomatic definition of the real numbers as the unique complete Archimedean ordered field.


          The name real numbers arose to distinguish them from what were then called imaginary numbers (and now complex numbers).


          


          Basic properties


          A real number may be either rational or irrational; either algebraic or transcendental; and either positive, negative, or zero.


          Real numbers measure continuous quantities. They may in theory be expressed by decimal representations that have an infinite sequence of digits to the right of the decimal point; these are often represented in the same form as 324.823211247... The ellipsis (three dots) indicate that there would still be more digits to come.


          More formally, real numbers have the two basic properties of being an ordered field, and having the least upper bound property. The first says that real numbers comprise a field, with addition and multiplication as well as division by nonzero numbers, which can be totally ordered on a number line in a way compatible with addition and multiplication. The second says that if a nonempty set of real numbers has an upper bound, then it has a least upper bound. These two together define the real numbers completely, and allow its other properties to be deduced. For instance, we can prove from these properties that every polynomial of odd degree with real coefficients has a real root, and that if you add the square root of 1 to the real numbers, obtaining the complex numbers, the result is algebraically closed.


          


          Uses


          Measurements in the physical sciences are almost always conceived of as approximations to real numbers. While the numbers used for this purpose are generally decimal fractions representing rational numbers, writing them in decimal terms suggests they are an approximation to a theoretical underlying real number.


          A real number is said to be computable if there exists an algorithm that yields its digits. Because there are only countably many algorithms, but an uncountable number of reals, most real numbers are not computable. Some constructivists accept the existence of only those reals that are computable. The set of definable numbers is broader, but still only countable.


          Computers can only approximate most real numbers. Most commonly, they can represent a certain subset of the rationals exactly, via either floating point numbers or fixed-point numbers, and these rationals are used as an approximation for other nearby real values. Arbitrary-precision arithmetic is a method to represent arbitrary rational numbers, limited only by available memory, but more commonly one uses a fixed number of bits of precision determined by the size of the processor registers. In addition to these rational values, computer algebra systems are able to treat many (countable) irrational numbers exactly by storing an algebraic description (such as "sqrt(2)") rather than their rational approximation. Note that a few programming languages use "real" to describe their main numeric data type, such as AppleScript.


           Mathematicians use the symbol R (or alternatively, [image:  \Bbb{R} ], the letter " R" in blackboard bold, Unicode ℝ) to represent the set of all real numbers. The notation Rn refers to an n- dimensional space with real coordinates; for example, a value from R3 consists of three real numbers and specifies a location in 3-dimensional space.


          In mathematics, real is used as an adjective, meaning that the underlying field is the field of real numbers. For example real matrix, real polynomial and real Lie algebra. As a substantive, the term is used almost strictly in reference to the real numbers, themselves (e.g., The "set of all reals").


          


          History


          Vulgar fractions had been used by the Egyptians around 1000 BC; the Vedic " Sulba Sutras" ("rule of chords" in Sanskrit), ca. 600 BC, include what may be the first 'use' of irrational numbers.


          Around 500 BC, the Greek mathematicians led by Pythagoras realized the need for irrational numbers, in particular the irrationality of the square root of two.


          In the 18th and 19th centuries there was much work on irrational and transcendental numbers. Lambert (1761) gave the first flawed proof that  cannot be rational, Legendre (1794) completed the proof, and showed that  is not the square root of a rational number. Ruffini (1799) and Abel (1842) both constructed proofs of AbelRuffini theorem: that the general quintic or higher equations cannot be solved by a general formula involving only arithmetical operations and roots.


          variste Galois (1832) developed techniques for determining whether a given equation could be solved by radicals which gave rise to the field of Galois theory. Joseph Liouville (1840) showed that neither e nor e2 can be a root of an integer quadratic equation, and then established existence of transcendental numbers, the proof being subsequently displaced by Georg Cantor (1873). Charles Hermite (1873) first proved that e is transcendental, and Ferdinand von Lindemann (1882), showed that  is transcendental. Lindemann's proof was much simplified by Weierstrass (1885), still further by David Hilbert (1893), and has finally been made elementary by Hurwitz and Paul Albert Gordan.


          The development of calculus in the 1700s used the entire set of real numbers without having defined them cleanly. The first rigorous definition was given by Georg Cantor in 1871. In 1874 he showed that the set of all real numbers is uncountably infinite but the set of all algebraic numbers is countably infinite. Contrary to widely held beliefs, his method was not his famous diagonal argument, which he published in 1891.


          


          Definition


          


          Construction from the rational numbers


          The real numbers can be constructed as a completion of the rational numbers in such a way that a sequence defined by a decimal or binary expansion like {3, 3.1, 3.14, 3.141, 3.1415,...} converges to a unique real number. For details and other constructions of real numbers, see construction of real numbers.


          


          Axiomatic approach


          Let R denote the set of all real numbers. Then:


          
            	The set R is a field, meaning that addition and multiplication are defined and have the usual properties.


            	The field R is ordered, meaning that there is a total order  such that, for all real numbers x, y and z:

              
                	if x  y then x + z  y + z;


                	if x  0 and y  0 then xy  0.

              

            


            	The order is Dedekind-complete; that is, every non-empty subset S of R with an upper bound in R has a least upper bound (also called supremum) in R.

          


          The last property is what differentiates the reals from the rationals. For example, the set of rationals with square less than 2 has a rational upper bound (e.g., 1.5) but no rational least upper bound, because the square root of 2 is not rational.


          The real numbers are uniquely specified by the above properties. More precisely, given any two Dedekind-complete ordered fields R1 and R2, there exists a unique field isomorphism from R1 to R2, allowing us to think of them as essentially the same mathematical object.


          For another axiomatization of R, see Tarski's axiomatization of the reals.


          


          Properties


          


          Completeness


          The main reason for introducing the reals is that the reals contain all limits. More technically, the reals are complete (in the sense of metric spaces or uniform spaces, which is a different sense than the Dedekind completeness of the order in the previous section). This means the following:


          A sequence (xn) of real numbers is called a Cauchy sequence if for any >0 there exists an integer N (possibly depending on ) such that the distance |xnxm| is less than  for all n and m that are both greater than N. In other words, a sequence is a Cauchy sequence if its elements xn eventually come and remain arbitrarily close to each other.


          A sequence (xn) converges to the limit x if for any >0 there exists an integer N (possibly depending on ) such that the distance |xnx| is less than  provided that n is greater than N. In other words, a sequence has limit x if its elements eventually come and remain arbitrarily close to x.


          It is easy to see that every convergent sequence is a Cauchy sequence. An important fact about the real numbers is that the converse is also true:


          
            	Every Cauchy sequence of real numbers is convergent.

          


          That is, the reals are complete.


          Note that the rationals are not complete. For example, the sequence (1, 1.4, 1.41, 1.414, 1.4142, 1.41421, ...) is Cauchy but it does not converge to a rational number. (In the real numbers, in contrast, it converges to the square root of 2.)


          The existence of limits of Cauchy sequences is what makes calculus work and is of great practical use. The standard numerical test to determine if a sequence has a limit is to test if it is a Cauchy sequence, as the limit is typically not known in advance.


          For example, the standard series of the exponential function


          
            	[image: \mathrm{e}^x = \sum_{n=0}^{\infty} \frac{x^n}{n!}]

          


          converges to a real number because for every x the sums


          
            	[image: \sum_{n=N}^{M} \frac{x^n}{n!}]

          


          can be made arbitrarily small by choosing N sufficiently large. This proves that the sequence is Cauchy, so we know that the sequence converges even if the limit is not known in advance.


          [bookmark: .22The_complete_ordered_field.22]


          "The complete ordered field"


          The real numbers are often described as "the complete ordered field", a phrase that can be interpreted in several ways.


          First, an order can be lattice-complete. It is easy to see that no ordered field can be lattice-complete, because it can have no largest element (given any element z, z+1 is larger), so this is not the sense that is meant.


          Additionally, an order can be Dedekind-complete, as defined in the section Axioms. The uniqueness result at the end of that section justifies using the word "the" in the phrase "complete ordered field" when this is the sense of "complete" that is meant. This sense of completeness is most closely related to the construction of the reals from Dedekind cuts, since that construction starts from an ordered field (the rationals) and then forms the Dedekind-completion of it in a standard way.


          These two notions of completeness ignore the field structure. However, an ordered group (in this case, the additive group of the field) defines a uniform structure, and uniform structures have a notion of completeness (topology); the description in the section Completeness above is a special case. (We refer to the notion of completeness in uniform spaces rather than the related and better known notion for metric spaces, since the definition of metric space relies on already having a characterisation of the real numbers.) It is not true that R is the only uniformly complete ordered field, but it is the only uniformly complete Archimedean field, and indeed one often hears the phrase "complete Archimedean field" instead of "complete ordered field". Since it can be proved that any uniformly complete Archimedean field must also be Dedekind-complete (and vice versa, of course), this justifies using "the" in the phrase "the complete Archimedean field". This sense of completeness is most closely related to the construction of the reals from Cauchy sequences (the construction carried out in full in this article), since it starts with an Archimedean field (the rationals) and forms the uniform completion of it in a standard way.


          But the original use of the phrase "complete Archimedean field" was by David Hilbert, who meant still something else by it. He meant that the real numbers form the largest Archimedean field in the sense that every other Archimedean field is a subfield of R. Thus R is "complete" in the sense that nothing further can be added to it without making it no longer an Archimedean field. This sense of completeness is most closely related to the construction of the reals from surreal numbers, since that construction starts with a proper class that contains every ordered field (the surreals) and then selects from it the largest Archimedean subfield.


          


          Advanced properties


          The reals are uncountable; that is, there are strictly more real numbers than natural numbers, even though both sets are infinite. In fact, the cardinality of the reals equals that of the set of subsets of the natural numbers, and Cantor's diagonal argument states that the latter set's cardinality is strictly bigger than the cardinality of N. Since only a countable set of real numbers can be algebraic, almost all real numbers are transcendental. The non-existence of a subset of the reals with cardinality strictly between that of the integers and the reals is known as the continuum hypothesis. The continuum hypothesis can neither be proved nor be disproved; it is independent from the axioms of set theory.


          The real numbers form a metric space: the distance between x and y is defined to be the absolute value |xy|. By virtue of being a totally ordered set, they also carry an order topology; the topology arising from the metric and the one arising from the order are identical. The reals are a contractible (hence connected and simply connected), separable metric space of dimension 1, and are everywhere dense. The real numbers are locally compact but not compact. There are various properties that uniquely specify them; for instance, all unbounded, connected, and separable order topologies are necessarily homeomorphic to the reals.


          Every nonnegative real number has a square root in R, and no negative number does. This shows that the order on R is determined by its algebraic structure. Also, every polynomial of odd degree admits at least one root: these two properties make R the premier example of a real closed field. Proving this is the first half of one proof of the fundamental theorem of algebra.


          The reals carry a canonical measure, the Lebesgue measure, which is the Haar measure on their structure as a topological group normalised such that the unit interval [0,1] has measure 1.


          The supremum axiom of the reals refers to subsets of the reals and is therefore a second-order logical statement. It is not possible to characterize the reals with first-order logic alone: the Lwenheim-Skolem theorem implies that there exists a countable dense subset of the real numbers satisfying exactly the same sentences in first order logic as the real numbers themselves. The set of hyperreal numbers satisfies the same first order sentences as R. Ordered fields that satisfy the same first-order sentences as R are called nonstandard models of R. This is what makes nonstandard analysis work; by proving a first-order statement in some nonstandard model (which may be easier than proving it in R), we know that the same statement must also be true of R.


          


          Generalizations and extensions


          The real numbers can be generalized and extended in several different directions:


          
            	The complex numbers contain solutions to all polynomial equations and hence are an algebraically closed field unlike the real numbers. However, the complex numbers are not an ordered field.


            	The affinely extended real number system adds two elements + and . It is a compact space. It is no longer a field, not even an additive group; it still has a total order; moreover, it is a complete lattice.


            	The real projective line adds only one value . It is also a compact space. Again, it is no longer a field, not even an additive group. However, it allows division of a non-zero element by zero. It is not ordered anymore.


            	The long real line pastes together 1* + 1 copies of the real line plus a single point (here 1* denotes the reversed ordering of 1) to create an ordered set that is "locally" identical to the real numbers, but somehow longer; for instance, there is an order-preserving embedding of 1 in the long real line but not in the real numbers. The long real line is the largest ordered set that is complete and locally archimedean. As with the previous two examples, this set is no longer a field or additive group.


            	Ordered fields extending the reals are the hyperreal numbers and the surreal numbers; both of them contain infinitesimal and infinitely large numbers and thus are not Archimedean.


            	Self-adjoint operators on a Hilbert space (for example, self-adjoint square complex matrices) generalize the reals in many respects: they can be ordered (though not totally ordered), they are complete, all their eigenvalues are real and they form a real associative algebra. Positive-definite operators correspond to the positive reals and normal operators correspond to the complex numbers.

          


          [bookmark: .22Reals.22_in_set_theory]


          "Reals" in set theory


          In set theory, specifically descriptive set theory the Baire space is used as a surrogate for the real numbers since the latter have some topological properties (connectedness) that are a technical inconvenience. Elements of Baire space are referred to as "reals".


          
            Retrieved from " http://en.wikipedia.org/wiki/Real_number"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Real tennis


        
          

          
            [image: Jeu de paume in the 17th century.]

            
              Jeu de paume in the 17th century.
            

          


          Real tennis is the original racquet sport from which the modern game of lawn tennis, or tennis, is descended. It is also known as jeu de paume in France, "court tennis" in the United States, and "royal tennis" in Australia.


          The term "real" may be a corruption of "royal" and related to the game's connection with royalty during its heyday in England and France in the 16th and 17th centuries. Others believe that "real" was first used at the end of the 19th century as a retronym to distinguish it from the then recently invented game of lawn tennis. Real tennis players often just call the game "tennis", describing the modern game as "lawn tennis".


          Real tennis is still played by enthusiasts on about 35 existing courts in the United Kingdom, Australia, the United States, and France. The sport is supported and governed by organizations around the world.


          


          History


          The term "tennis" derives from the French word tenez, which means "take heed"  a warning from the server to the receiver. Real tennis evolved over three centuries from an earlier ball game played around the 12th century in France. This had some similarities to palla, fives, pelota, or handball, involving hitting a ball with a bare hand and later with a glove. One theory is that this game was played by monks in monastery cloisters, based on the construction and appearance of early courts. By the 16th century, the glove had become a racquet, the game had moved to an enclosed playing area, and the rules had stabilized. Real tennis spread across Europe, with the Papal Legate reporting in 1596 that there were 250 courts in Paris alone, near the peak of its popularity in France


          Royal interest in England began with Henry V (1413-22) but it was Henry VIII (1509-47) who made the biggest impact as a young monarch, playing the game with gusto at Hampton Court on a court he had built in 1530, and on several other courts in his palaces. It is believed that his second wife Anne Boleyn was watching a game of real tennis when she was arrested and that Henry was playing tennis when news was brought to him of her execution. During the reign of James I (1603-25), there were 14 courts in London.


          In France, Franois I (1515-47) was an enthusiastic player and promoter of real tennis, building courts and encouraging play among the courtiers and commoners. His successor, Henry II (1547-59) was also an excellent player and continued the royal French tradition. During his reign, the first known book about tennis, Trattato del Giuoco della Palla was written in 1555 by an Italian priest, Antonio Scaino da Salo. Two French kings died from tennis-related episodes--Louis X of a severe chill after playing and Charles VIII after being struck with a ball. King Charles IX granted a constitution to the Corporation of Tennis Professionals in 1571, creating the first pro tennis 'tour', establishing three levels of professionals-- apprentice, associate, and master. The first codification of the rules of real tennis was written by a professional named Forbet and published in 1599.


          The game thrived among the 17th century nobility in France, Spain, Italy and in the Austro-Hungarian Empire, but suffered under English Puritanism. By the Age of Napoleon the royal families of Europe were besieged and real tennis was largely abandoned. Real tennis played a minor role in the history of the French Revolution, through the Tennis Court Oath, a pledge signed by French deputies in a real tennis court, which formed a decisive early step in starting the revolution. In England, during the 18th century and early 19th century as real tennis died out, two other racquet sports emerged, racquets and squash racquets.


          In Victorian England real tennis had a revival but broad public interest shifted to the outdoor game of lawn tennis which quickly became the most popular form of the sport. Real tennis courts were built in Australia (1882) and in the United States starting in 1876 in Boston, followed by New York in 1890, and also at a few other athletic clubs. Real tennis also influenced the game of stick, which was also invented in the 19th century and combined aspects of real tennis, lawn tennis and racquets.
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          Manner of play


          The rules and scoring are similar to those of lawn tennis, which derives from real tennis. Although in both sports game scoring is by fifteens (with the exception of 40, which was shortened from forty-five)), in real tennis six games wins a set, even if the opponent has five games. A match is typically best of five sets.


          The 2 inch (64 mm) diameter balls are handmade and consist of a core made of cork with fabric tape tightly wound around it and covered with a hand-sewn layer of heavy woven woolen cloth, traditionally "Melton" cloth (not felt which is unwoven and not strong enough to last as a ball covering). Until recently the balls were always white, but "optic yellow" has been introduced for improved visibility, as was done years earlier in lawn tennis. The balls are much less bouncy than a lawn tennis ball, and weigh about 2 ounces (71 grams) (lawn tennis balls typically weigh 2 ounces). The 27 inch (686 mm) long racquets are made of wood and use very tight strings to cope with the heavy ball. The racquet head is bent slightly to make it easier to strike balls close to the floor or in corners.
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          A real tennis court (jeu  dedans) is a very substantial building (a larger area than a lawn tennis court, with walls and a ceiling to contain all but the highest lob shots). It is enclosed by walls on all sides, three of which have sloping roofs (known as "penthouses") with various openings, and a buttress ( tambour) off which shots may be played. The courts (except at Falkland Palace, a jeu quarr design) share the same basic layout but have slightly different dimensions. The courts are about 110 by 39 feet (33.5  11.9 m) including the penthouses, or about 96 by 32 feet (29.3  9.8 m) on the playing floor, varying by a foot or two per court. They are doubly asymmetric not only is one end of the court different in the shape from the other, but the left and right sides of the court are also different.


          The service happens from only one end of the court (the "service" end) and the ball must touch the penthouse above and to the left of the server once before touching the floor in the "hazard" (receiving) end of the court. There are numerous and widely differing styles of service, many with exotic names to distinguish them, such as "railroad", "bobble", "poop", "pique", "boomerang" and "giraffe".


          The game has other complexities, including that when the ball bounces twice at the serving end the serving player does not generally lose the point outright. Instead a "chase" is called and the server gets the chance, later in the game currently being played, to replay the point from the other end, but under the obligation of ensuring every shot he plays has a second bounce further back from the net than the shot he failed to reach. A chase can also be called at the receiving ("hazard") end, but only on the half of that end nearest the net; this is called a "hazard" chase. Those areas of the court in which chases can be called are marked with lines running across the floor, from left to right, generally about 1-yard (0.91m) apart - it is these lines that the chases are measured against. One result of this feature is that a player can gain the advantage of serving only through skillful play (viz. "laying" a "chase", which ensures a change of end). This is in marked contrast to lawn tennis where players alternately serve and receive entire games. It is thus not uncommon in real tennis to see a player serve for several consecutive games till a chase be made. Indeed, an entire match (theoretically) could be played with no change of service, the same player serving every point.


          The heavy unbouncy balls take a great deal of spin, causing them to swerve when bounced off the walls, and a cutting stroke is often used to cause them to drop sharply off the back wall for the sake of a good chase.


          Another twist to the game is the various windows below the penthouse roof that, in some cases, offer the player a chance to win the point instantly by hitting the ball into the opening. The largest window, located behind the server, is called the "Dedans" and must often be defended from hard hit shots (called "forces") coming from the receiving (called the "hazard") side of the court. The resulting strategy of long volleys and shots off the side walls and penthouse roof lead to many interesting shots not normally played in lawn tennis. However, because of the weight of the balls, the small racquets and the need to defend the rear of the court, lawn tennis strategies like serve and volley are rarely employed.


          


          In literature


          William Shakespeare mentions the game in Act I - Scene II of Henry V; the Dauphin, a French Prince, sends King Henry a gift of tennis-balls, out of jest, in response to Henry's claim to the French throne. King Henry replies to the French Ambassadors: "His present and your pains we thank you for: When we have matched our rackets to these balls, we will, in France, by God's grace, play a set [that] shall strike his father's crown into the hazard ... And tell the pleasant Prince this mock of his hath turn'd his balls to gun stones". Michael Drayton makes a similar reference to the event in his The battaile of Agincourt, published in 1627.


          The Penguin book of Sick Verse includes a poem by William Lathum comparing life to a tennis-court:


          
            	If in my weak conceit, (for selfe disport),


            	The world I sample to a Tennis-court,


            	Where fate and fortune daily meet to play,


            	I doe conceive, I doe not much misse-say.


            	All manner chance are Rackets, wherewithall


            	They bandie men, from wall to wall;


            	Some over Lyne, to honour and great place,


            	Some under Lyne, to infame and disgrace;


            	Some with a cutting stroke they nimbly sent


            	Into the hazard placed at the end; ...

          


          The Scottish gothic novel The Private Memoirs and Confessions of a Justified Sinner by James Hogg (1824) describes a tennis match that degenerates into violence.


          The detective story Dead Nick takes place in a tennis milieu, and the title alludes to a shot that drops in the nick between the back wall and the floor.


          Hazard Chase (1964) by Jeremy Potter is a thriller-detective story featuring real tennis on the court at Hampton Court Palace. During the story the game is explained, and the book contains a diagram of a real tennis court. Jeremy Potter wrote historical works (including Tennis and Oxford (1994)), and was himself an accomplished player of the game, winning the World Amateur Over-60s Championship in 1986.


          The First Beautiful Game: Stories of Obsession in Real Tennis (2006) by top amateur player Roman Krznaric contains a mixture of real tennis history, memoir and fiction, which focuses on what can be learned from real tennis about the art of living.


          


          In film


          Real tennis is featured in the film The Seven-Per-Cent Solution, a fictionalized meeting between Sherlock Holmes and Sigmund Freud. One of the film's plot points turns on Freud being forced into a grudge set with a Teutonic nobleman. The film The French Lieutenant's Woman includes a sequence featuring a few points being played. Also The Three Musketeers (1973) and Ever After briefly feature the game. Although presented with varying degrees of accuracy, these films provide a chance to see the game played, which otherwise may be difficult to observe personally. The Showtime series The Tudors (2007) portrays Henry the VIII playing the game. In the film version of Tom Stoppard's Rosencrantz & Guildenstern Are Dead the two lead characters play the game Questions in a Real Tennis court, scoring points as if playing the game.
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          Rebecca Clarke (Friskin) ( August 27, 1886  October 13, 1979) was an English classical composer and violist best known for her chamber music featuring the viola. She is considered by one commentator to be one of the most important British composers in the interwar period between World War I and World War II; she has also been described as the most distinguished British female composer of her generation.


          Though she wrote little, due in part to her ideas about the role of a female composer (see below), her work was recognized for its compositional skill. Most of Clarke's works have yet to be published (or have only recently been published), and her work was largely forgotten after she stopped composing. Scholarship and interest in her work revived when she reached her ninetieth birthday in 1976.


          


          Early life


          Clarke was born in Harrow, England, to Joseph Thacher Clarke and Agnes Paulina Marie Amalie Helferich, and studied at London's Royal College of Music. She grew up a bilingual speaker of English and German. She was known as Beccle by family and friends.


          The paths of her life and career were strongly affected by her gender. Beginning her studies at the Royal Academy of Music, she was pulled out by her father after being proposed to by teacher Percy Hilder Miles (who left her his Stradivarius violin in his will). She then attended the Royal College of Music, becoming one of Sir Charles Stanford's first female composition students (Clarke herself mistakenly claimed to be the first). At Stanford's urging she shifted her focus there from the violin to the viola, just as the latter was coming to be seen as a legitimate solo instrument. She studied with Lionel Tertis, who was considered by some the greatest violist of the day. Later, when selected to play in the Queen's Hall Orchestra, Clarke became one of the first female professional orchestral musicians.


          Having been kicked out of the house without funds by her abusive father for criticizing his extramarital affairs, Clarke supported herself through her viola playing after leaving the Royal College, and moved to the United States in 1916 to perform. Her compositional career peaked in a brief period, beginning with the viola sonata she entered in a 1919 competition sponsored by patron of the arts Elizabeth Sprague Coolidge, Clarke's neighbour, tying for first prize in a field of 72 entrants with a piece by Ernest Bloch. (Coolidge later declared Bloch the winner. Two judges of the contest remarked to Coolidge that though they had favored Clarke, it was good that she did not win, to avoid the appearance of Coolidge favoring her neighbour and friend and destroying the reputation of the then-new contest.) It was speculated by reporters that "Rebecca Clarke" was only a pseudonym for Bloch himself, or at least that it could not have been Clarke who wrote these pieces, as the idea that a woman could write such a work was nearly unheard of. The sonata was well received and had its first performance at the Berkshire music festival in 1919. In 1921 she again made an impressive showing, though still just failing to take the prize, with her piano trio. A 1923 rhapsody for cello and piano followed, sponsored by Coolidge, making Clarke the only female recipient of her patronage. These three works represent the height of her compositional career. From then on her output was sporadic; she composed hardly at all throughout the 1930s, for example, nor did she write during her employment as a nanny, though she continued to perform.
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          The years from 1939 to 1942 were to prove her last significant creative period. By this point Clarke was living in the United States with her brothers, and was unhappy to see them turning out, in her eyes, as badly as their father. This period of unhappiness proved nevertheless to be a fertile one, but it did not last long.


          


          Later life and marriage


          Clarke performed and wrote little after 1942. She suffered from dysthymia, a chronic form of depression; and the lack of encouragementsometimes outright discouragementshe received for her work also stayed her pen. Perhaps the greatest barrier to composition was her own idea of her proper role. She married Juilliard piano instructor James Friskin in 1944. Clarke did not consider herself able to balance family life and composition: "I can't do it unless it's the first thing I think of every morning when I wake and the last thing I think of every night before I go to sleep." Clarke took the responsibilities of family life to be more important than composition; she stopped writing, though she continued working on arrangements until shortly before her death. She also stopped performing after her marriage. Her last composition, one of three to follow her wedding, was probably a song entitled "God Made a Tree", composed in 1954 (published 2002).


          Clarke later sold the Stradivarius she had been bequeathed, and established the May Mukl prize at the Royal Academy, named after the cellist with whom she frequently toured. The prize is still awarded annually to an outstanding cellist.


          After her husband's death in 1967, Clarke began writing a memoir, entitled I Had a Father Too (or the Mustard Spoon); it was completed in 1973 but never published. In it she describes her early life, marked by frequent beatings from her father and strained family relations, which went on to affect her perceptions of her proper place in life; her father's disapproval of her musical ambitions as well as his harsh treatment of her and her three siblings are speculated to have affected her compositional career. Clarke died in 1979 at her home in New York City, at the age of 93, and was cremated.


          


          Music


          A large portion of Clarke's music features the viola, and takes advantage of the strengths of the instrument, as she was a professional performer for many years. Much of her output was written for herself and the all-female chamber ensembles she played in, including the Norah Clench Quartet, the English Ensemble, and the d'Aranyi Sisters. She also toured worldwide, particularly with cellist May Mukl. Her works were strongly influenced by several trends in music of the 20th century; Clarke also knew many leading composers of the day, including Bloch and Ravel, to whom her work has been compared.


          The impressionism of Debussy is often mentioned in connection with her work, with lush textures and modernistic harmonies; the Viola Sonata (published in the same year as the prizewinning Bloch and also of the Hindemith Viola Sonata) is a particular example, with its pentatonic opening theme, thick harmonies, emotionally intense nature, and dense, rhythmically complex texture. The Sonata remains a part of standard repertoire for the viola to this day. Morpheus, composed a year earlier, was her first expansive work, after over a decade of songs and miniatures. The Rhapsody sponsored by Coolidge, is Clarke's most ambitious work, roughly 23 minutes long, with complex musical ideas and ambiguous tonalities contributing to the varying moods of the piece. In contrast, "Midsummer Moon", written the very next year, is a light miniature, with a flutter-like solo violin line.


          In addition to her chamber music for strings, Clarke wrote many songs. Nearly all of Clarke's early pieces are for solo voice and piano. Her setting of "The Tiger", which she worked on for five years to the exclusion of other works during her tumultuous relationship with baritone John Goss (who was married at the time; Clarke was not), is dark and brooding, almost expressionist; most, however, are lighter in nature. Her earliest works were parlor songs; she went on to build up a body of work primarily drawing from classic texts by Yeats, Masefield, and traditional Chinese writings.


          During 1939 to 1942, the last prolific period near the end of her compositional career, her style grew less dense and strongly developed, and more clear and contrapuntal, with emphasis on motivic elements and tonal structures, the influences of neoclassicism appearing in her works. Dumka (1941), a recently published work for violin, viola, and piano, reflects the Eastern European folk styles of Bartk and Martinů. The " Passacaglia on an Old English Tune", also from 1941 and premiered by Clarke herself, is based on a theme attributed to Thomas Tallis which appears throughout the work. The piece is modal in flavor, mainly the Dorian mode but venturing into the seldom-heard Phrygian mode. Dedicated to "BB", ostensibly Clarke's niece Magdalen, scholars speculate that the dedication is more likely referring to Benjamin Britten, who organized a concert commemorating the death of Clarke's friend and major influence Frank Bridge. The Prelude, Allegro, and Pastorale, also composed in 1941, is another neoclassically influenced piece, written for clarinet and viola (originally for her brother and sister-in-law). Ralph Vaughan Williams befriended Clarke in the 1940s, and conducted concerts featuring her music on several occasions.
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              A 1917 program showcasing Clarke's work; her duo "Morpheus" is here credited to the pseudonym "Anthony Trent".
            

          


          Clarke's views on the social role of womenherself in particularwere incompatible with any ambition to compose music in the larger forms. Her oeuvre consists largely of short chamber pieces and songs; notably absent from her work are large-scale pieces such as symphonies, which despite her talent she never attempted to write. Some of her choral music, however, is large in conceptionparticularly the setting of Psalm 91, and the Chorus from Shelley's "Hellas" for five part women's chorus; both works were first recorded in 2003 shortly after their posthumous publication.


          Her work was all but forgotten for a long period of time; it was revived in 1976 during a radio station celebration of her ninetieth birthday, and with recent scholarship, particularly works by the Rebecca Clarke Society, she has since begun coming back into public awareness. Over half of Clarke's compositions remain unpublished, in the personal possession of her heirs, along with most of her writings; however in the early 2000s revival of interest in her music continued, with more of her works being printed and recorded, and continuing efforts being made to make her works available. Examples include two string quartets as well as one composition published in 2002, a short, lyrical piece for viola and piano entitled Morpheus, the latter composed under the pseudonym of "Anthony Trent" to avoid having her name on a recital program so often. Reviews of the concert praised the "Trent", while all but ignoring the works credited to Clarke.


          


          Rebecca Clarke Society


          The Rebecca Clarke Society was established in September 2000 to promote performance, scholarship, and awareness of the works of Rebecca Clarke, following an event at Brandeis University celebrating her work. Founded by musicologists Liane Curtis and Jessie Ann Owens and based out of the Women's Studies Research Centre at Brandeis, the Society has pushed forward recording and scholarship of her work, including several world premiere performances and recordings of unpublished material as well as numerous journal publications. Dr. Laura Macy, another early board member, is now the editor of the Grove Dictionary of Music and Musicians, a highly regarded reference work on all aspects of music, and was instrumental on increasing the publication's coverage of female composers, including Clarke, who was cut from the previous 1980 edition.


          Of particular interest is the publication of previously unpublished compositions from Clarke's estate, include some that were unknown even by her family until after her death. "Binnorie", a twelve-minute song based on Celtic folklore, was only discovered in 1997, and not premiered until 2001. Over 25 previously unpublished works have been made available since the establishment of the Society. Several of Clarke's chamber works, including the expansive Rhapsody for cello and piano, and Cortge, her only piano work, were first recorded in 2000 on the Dutton label, making use of material made available from the Clarke estate. They organized and sponsored the world premieres of the 1907 and 1909 violin sonatas in 2002. Several concerts of her music have been put on through their efforts, particularly in the Boston area.


          In addition to promoting Clarke, the Society also encourages female composers by sponsoring the Rebecca Clarke prize for new music by women. The contest was begun in 2003 and is planned to be held every two years.


          The head of the Rebecca Clarke Society, Dr. Liane Curtis, is the editor of A Rebecca Clarke Reader, published by Indiana University Press in 2004. Unfortunately, due to copyright clearance problems, the book was withdrawn from circulation by the press when it felt it could not support the author's belief in her freedom to use music examples against the complaints of the copyright holders.


          


          Selected works


          
            	"Shiv and the Grasshopper" (1904), vocal, text Rudyard Kipling


            	"Shy One" (1912), vocal, text Yeats


            	Morpheus (191718), viola and piano


            	Sonata (1919), viola (or cello) and piano


            	Piano Trio (1921), violin, viola, and piano


            	He that dwelleth in the secret place ( Psalm xci) (1921), SATB choir with S,A,T,B solo


            	"The Seal Man" (1922), vocal, text John Masefield


            	Rhapsody (1923), cello and piano


            	"The Aspidistra" (1929), vocal, text Claude Flight


            	"The Tiger" (192933), vocal, text William Blake


            	Passacaglia on an Old English Tune (?194041), viola (or cello) and piano


            	Prelude, Allegro and Pastorale (1941), viola and clarinet


            	"God made a tree" (1954), vocal, text Katherine Kendall

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Rebecca_Helferich_Clarke"
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          The recorder is a woodwind musical instrument of the family known as fipple flutes or internal duct flutes  whistlelike instruments which include the tin whistle and ocarina. The recorder is end-blown and the mouth of the instrument is constricted by a wooden plug, known as a block or fipple. It is distinguished from other members of the family by having holes for seven fingers (the lower one or two often doubled to facilitate the production of semitones) and one for the thumb of the uppermost hand. The bore of the recorder is occasionally cylindrical but is usually tapered slightly, being widest at the mouthpiece end.


          The recorder was popular from medieval times but declined in the eighteenth century in favour of orchestral woodwind instruments, such as the flute, oboe, and clarinet. During its heyday, the recorder was traditionally associated with birds, shepherds, miraculous events, funerals, marriages and amorous scenes. Images of recorders can be found in literature and artwork associated with all these. Purcell, Bach, Telemann and Vivaldi used the recorder to suggest shepherds and birds, and the pattern continued into the 20th century.


          The recorder was revived in the twentieth century, partly in the pursuit of historically informed performance of early music, but also because of its suitability as a simple instrument for teaching music and its appeal to amateur players. Today, it is often thought of as a child's instrument, but there are many excellent virtuosic players who can demonstrate the instrument's full potential as a solo instrument. The sound of the recorder is remarkably clear and sweet, partly because of the lack of upper harmonics and predominance of odd harmonics in the sound.
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                  	Cor anglais
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                  	Contrabassoon
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          The name of the instrument


          The instrument has been known, in English, as a recorder, at least since the 14th century. Grove's Dictionary reports that the earliest use of the word 'recorder' was in the household of the Earl of Derby in 1388: fistula nomine Recordour mdomino The name originates from the use of the word record, one of whose meanings is "to practise a piece of music".


          Up to the 18th century, the instrument was called Flauto (flute) in Italian, the language used in writing music, whereas the instrument we today call the flute was called 'Flauto traverso'. This has led to some pieces of music occasionally being mistakenly performed on transverse flute rather than on recorder.


          Today, the recorder is known as flauto dolce in Italian (sweet flute),


          


          How the instrument is played
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              Cross-section of the head of a recorder
            

          


          The recorder is held outwards from the player's lips (rather than to the side, like the "transverse" flute). The player's breath is compressed into a linear airstream by a channel cut into the wooden "block" or fipple (A), in the mouthpiece of the instrument, so as to travel along this channeled duct (B) called the "windway". Exiting from the windway, the breath is directed against a hard edge (C), called the "labium" or "ramp", which causes the column of air within the resonator tube to oscillate at the desired frequency, determined by the bore length or open tone hole used. The length of the air column (and the pitch of the note produced) is modified by finger holes in the front and thumb hole at the back of the instrument.
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              	A picture of the top of an alto (treble) recorder with the main parts of the recorder illustrated.

              	The bottom of the same recorder with annotations.
            

          


          


          Types of recorder


          
            
              	RECORDER FAMILY
            


            
              	Instruments in C

              	Range

              	Instruments in F

              	Range
            


            
              	garklein

              	[image: ]

              	sopranino

              	[image: ]
            


            
              	soprano (descant)

              Listen to it

              	[image: ]

              	alto (treble)

              	[image: ]
            


            
              	tenor

              	[image: ]

              	bass

              (bass in F)

              	[image: ]
            


            
              	great bass

              (bass in C)

              	[image: ]

              	contra bass

              	[image: ]
            


            
              	subcontra bass

              	[image: ]

              	sub-subcontrabass

              (octocontrabass)

              	[image: ]
            

          


          Recorders are made in a variety of sizes. They are most often tuned in C or F, meaning that their lowest note possible is a C or an F. However, instruments in D, B flat, G, and E flat were not uncommon historically and are still found today, especially the tenor recorder in D, which is called a "voice-flute." Refer to the table to see the entire recorder family in C and F.


          The recorder most often used for solo music is the treble recorder (known as alto in the USA), and when the recorder is specified without further qualification, it is this size that is meant. The descant (known as the soprano in the USA) also has an important repertoire of solo music (not just school music) and there is a little for tenor and bass recorders. Classroom instructors most commonly use the descant (soprano in USA). The largest recorders, larger than the bass recorder, are less often used, since they are expensive and their sizes (the contrabass in F is about 2 meters tall) make them hard to handle. An experimental 'piccolino' has also been produced which plays a fourth above the garklein. Although it might be considered that the garklein is already too small for adult-sized fingers to play easily and that the even smaller piccolino was simply not practical, the fact that the holes for each finger are side by side and not in a linear sequence make it quite possible to play.


          For recorder ensemble playing, the descant/soprano, treble/alto, tenor and bass are most common - many players can play all four sizes. Great basses and contrabasses are always welcome but are more expensive. The sopranino does not blend as well and is used primarily in recorder orchestras and for concerto playing. Although inexperienced players regard the garklein and subcontrabass sizes as too difficult, bulky, or expensive to constitute anything more than a rare curiosity, they are widely used by professional players.


          The larger recorders have great enough distances between the finger holes that most people's hands can not reach them all. So, instruments larger than the alto (and sometimes alto recorders, as well) have keys to enable the player to cover the holes or to provide better tonal response. In addition, the largest recorders are so long that the player cannot simultaneously reach the finger holes with the hands and reach the mouthpiece with the lips. So, instruments larger than the bass (and some bass recorders too) may use a bocal or crook, a thin metal tube, to conduct the player's breath to the windway, or they may be constructed in sections that fold the recorder into a shape that brings the windway back into place.


          Today, high-quality recorders are made from a range of hardwoods: maple, pear wood, rosewood, grenadilla, or boxwood with a block of red cedar wood. Plastic recorders are produced in large quantities. Plastics are cheaper and require less maintenance and plastic recorders are equal to or better than lower-end wooden instruments. Beginners' instruments, the sort usually found in children's ensembles, are plastic and can be purchased quite cheaply.


          Most modern recorders are based on instruments from the Baroque period, although some specialist makers produce replicas of the earlier Renaissance style of instrument. These latter instruments have a wider, less tapered bore and typically possess a less reedy, more blending tone more suited to consort playing.


          In the early part of the twentieth century, Peter Harlan developed a recorder which allowed for apparently simpler fingering. This is German fingering. A recorder designed for German fingering has a hole five smaller than hole four, baroque and neo-baroque recorders have hole four smaller than hole five. The immediate difference in fingering is for F and B♭, on a neo-baroque instrument these must be fingered 0 123 4-67. With German fingering this becomes 0 123 4---. Unfortunately this causes many other chromatic notes to be too badly out of tune to be usable; and consequently they can play only a single diatonic scale German fingering became popular in Europe, especially Germany, in the 1930s, but rapidly became obsolete in the 1950s as the recorder began to be treated more seriously and the limitations of German fingering became more widely appreciated.. Many recorder makers continue to produce German fingered instruments today.


          Some newer designs of recorder are now being produced. Larger recorders built like organ pipes with square cross sections are cheaper than the normal designs if, perhaps, not so elegant. Another area is the development of instruments with a greater dynamic range and more powerful bottom notes. These modern designs make it easier to be heard when playing concerti. Finally, recorders with a downward extension of a semitone are becoming available; such instruments can play a full three octaves in tune. The tenor is especially popular, since its range becomes that of the modern flute; Frans Brggen has publicly performed such flute works as Density 21.5 by Edgar Varse on an extended tenor recorder.


          


          Sheet music notation


          Sheet music for recorder is nearly always notated in 'concert key,' meaning that a written "C" in the score actually sounds as a "C." This implies that the player must learn two different sets of similar fingerings, one for the C recorders and another for the F recorders. However, many sizes of recorder do transpose at the octave. The garklein sounds two octaves above the written pitch; the sopranino and soprano sound one octave above written pitch. Alto and tenor sizes do not transpose at all, while the bass and great bass sound one octave above written (bass clef) pitch. Contrabass and subcontrabass are non-transposing while the octocontrabass sounds one octave below written pitch.


          Sizes from garklein down through tenor are notated in the treble clef while the bass size and lower usually read the bass clef. Professionals can usually read C-clefs and often perform from original notation.


          Alternative notations which are only occasionally used:


          
            	Bass recorder in F may be written in treble clef at real pitch, so that the low F is written a fifth below middle C with three ledger lines.


            	Bass recorder in F may be written in treble clef an octave above real pitch (i.e. sound an octave below written pitch), so that its fingerings are completely octave-identical to the alto in F.


            	Great bass recorder in C may be written in treble clef. If so, it would probably be written up an octave to match the fingering rgime of the tenor in C.


            	Tenor recorder in C may be written in bass clef one octave below real pitch in order to read choral parts for tenor voice.


            	Alto recorder in F may be written down an octave to read alto vocal parts.


            	All recorders may be transposed by both octave and key so that the lowest note is always written as middle C below the treble clef. In this system, only the tenor is non-transposing while all other parts would transpose up or down in fourths, fifths and octaves as appropriate.


            	Urtext editions of baroque music may preserve the baroque practice of writing treble(alto) recorder parts in the Violin clef (G clef on the bottom line of the stave). From the player's point of view, this is equivalent to using bass(et) recorder fingerings on the treble(alto) recorder.

          


          As a rule of thumb, recorders sound one octave above the human voice after which they are named (soprano recorder is an octave above soprano voice, alto an octave above alto voice, etc.) The recorder's mellow tone and limited harmonics allows for the seemingly deeper sound.


          


          Recorder fingering


          
            
              RECORDER FINGERINGS (BAROQUE): LOWEST NOTE THROUGH THE NOMINAL RANGE OF 2 OCTAVES AND A TONE
            

            
              	Note

              	First Octave

              	

              	Second Octave

              	

              	Third Octave
            


            
              	Tuned

              in F

              	Tuned

              in C

              	Hole

              0

              	Hole

              1

              	Hole

              2

              	Hole

              3

              	Hole

              4

              	Hole

              5

              	Hole

              6

              	Hole

              7

              	

              	Hole

              0

              	Hole

              1

              	Hole

              2

              	Hole

              3

              	Hole

              4

              	Hole

              5

              	Hole

              6

              	Hole

              7

              	

              	Hole

              0

              	Hole

              1

              	Hole

              2

              	Hole

              3

              	Hole

              4

              	Hole

              5

              	Hole

              6

              	Hole

              7
            


            
              	F

              	C

              	X

              	X

              	X

              	X

              	X

              	X

              	X

              	X

              	

              	X

              	O

              	X

              	O

              	O

              	O

              	O

              	O

              	

              	/

              	X

              	O

              	O

              	X

              	X

              	O

              	O
            


            
              	F♯

              	C♯

              	X

              	X

              	X

              	X

              	X

              	X

              	X

              	/

              	

              	O

              	X

              	X

              	O

              	O

              	O

              	O

              	O

              	

              	/

              	X

              	O

              	X

              	X

              	O

              	X

              	X1,2
            


            
              	G

              	D

              	X

              	X

              	X

              	X

              	X

              	X

              	X

              	O

              	

              	O

              	O

              	X

              	O

              	O

              	O

              	O

              	O

              	

              	/

              	X

              	O

              	X

              	X

              	O

              	X

              	X
            


            
              	A♭

              	E♭

              	X

              	X

              	X

              	X

              	X

              	X

              	/

              	O

              	

              	O

              	O

              	X

              	X

              	X

              	X

              	X

              	O
            


            
              	A

              	E

              	X

              	X

              	X

              	X

              	X

              	X

              	O

              	O

              	

              	/

              	X

              	X

              	X

              	X

              	X

              	O

              	O
            


            
              	B♭

              	F

              	X

              	X

              	X

              	X

              	X

              	O

              	X

              	X

              	

              	/

              	X

              	X

              	X

              	X

              	O

              	X

              	O
            


            
              	B

              	F♯

              	X

              	X

              	X

              	X

              	O

              	X

              	X

              	O

              	

              	/

              	X

              	X

              	X

              	O

              	X

              	O

              	O
            


            
              	C

              	G

              	X

              	X

              	X

              	X

              	O

              	O

              	O

              	O

              	

              	/

              	X

              	X

              	X

              	O

              	O

              	O

              	O
            


            
              	C♯

              	G♯

              	X

              	X

              	X

              	O

              	X

              	X

              	/

              	O

              	

              	/

              	X

              	X

              	O

              	X

              	O

              	O

              	O
            


            
              	D

              	A

              	X

              	X

              	X

              	O

              	O

              	O

              	O

              	O

              	

              	/

              	X

              	X

              	O

              	O

              	O

              	O

              	O
            


            
              	E♭

              	B♭

              	X

              	X

              	O

              	X

              	X

              	O

              	O

              	O

              	

              	/

              	X

              	X

              	O

              	X

              	X

              	X

              	O
            


            
              	E

              	B

              	X

              	X

              	O

              	O

              	O

              	O

              	O

              	O

              	

              	/

              	X

              	X

              	O

              	X

              	X

              	O

              	O
            

          


          Note 1: The bell must be stopped to play this note.


          Note 2: Individual recorders may need this hole to be closed (X), half closed(/), or open (O) to play the note in tune.


          Note 3: See the section Types of recorder below concerning recorders tuned in C or in F.

          


          
            
              HOW THE FINGERS AND HOLES ARE NUMBERED
            

            
              	The Fingers

              	The Holes
            


            
              	[image: ]

              	
                
                  [image: ]
                

              
            

          


          The range of a modern recorder is usually taken to be about two octaves except in virtuoso pieces. See the table above for fingerings of notes in the nominal recorder range of 2 octaves and 1 whole tone. Notes above this range are more difficult to play, and the exact fingerings vary from instrument to instrument, so it is impractical to put them into the table here. The numbers at the top correspond to the fingers and the holes on the recorder, according to the pictures. In the table, "X" signifies a closed hole, "O" signifies an open hole, and "/" signifies a half-closed hole.


          The note two octaves and one semitone above the lowest note (C# for soprano, tenor and great bass instruments; F# for sopranino, alto and bass instruments) is difficult to play on most recorders. These notes are best played by covering the end of the instrument (the "bell"); players typically use their upper leg to accomplish this. Some recorder makers added a special bell key for this note  newer recorder designs with longer bores also solve this problem and extend the range even further. The note is only occasionally found in pre-20th-century music, but it has become standard in modern music.


          The lowest chromatic scale degrees  a semitone and a minor third above the lowest note  are played by covering only a part of a hole, a technique known as "half-holing." Most modern instruments are constructed with double holes or keys to facilitate the playing of these notes; such double holes are occasionally found on baroque instruments, where even the hole for the third finger of the left hand can be doubled. Other chromatic scale degrees are played by so-called "fork" fingerings, uncovering one hole and covering one or more of the ones below it. Fork fingerings have a different tonal character from the diatonic notes, giving the recorder a somewhat uneven sound. Budget tenor/bass recorders might have a single key for low C/F but not low C#/F#, making this note virtually impossible to play. Double low keys allowing both C/F and C#/F# are more or less standard today.


          Most of the notes in the second octave and above are produced by partially closing the thumbhole on the back of the recorder, a technique known as "pinching". The placement of the thumb is crucial to the intonation and stability of these notes, and varies as the notes increase in pitch, making the boring of a double hole for the thumb unviable. To play the notes in the second octave, the player must tongue somewhat harder in order to excite the second and third harmonics of the instrument.


          A skilled player can, with a good recorder, play chromatically over two octaves and a fifth. Use of notes in the 3rd octave is becoming more common in modern compositions; several of these notes require closure of the bell or shading of the window area (ie holding the palm of the hand above the window, partially restricting the air emerging from it). In the hands of a competent player, these upper notes are not especially loud or shrill.


          The renaissance recorder had a range of two octaves and a sixth , though writers on woodwind instruments in general from that period, e.g. Praetorius, often give shorter ranges. This might reflect a distinction between skilled and unskilled players in the renaissance or the differences in instruments made in one region versus another or over time. Modern reproductions of renaissance instruments, especially those from middle of the last century, often have a range as little as one and a half octaves but more recent makers now produce reproduction renaissance instruments with the full range and Ganassi's fingerings. Consequently many publishers of recorder music refer to 'music for Ganassi recorder', or a similar phrase, when they mean recorder music with a range greater than two octaves and a tone.


          Changes in dynamics are not easy to achieve on the recorder if the player is accustomed to other wind instruments. If the player blows harder to play louder, or more softly to play softer, the pitch changes and the note goes out of tune, and unlike the transverse flute, the player cannot change the position of the mouth in relation to the labium in order to compensate. Consequently pitch is controlled largely by the breath, and dynamics are controlled largely by the fingers; for example by resting the fingers lightly on the holes breath leaks around them, lifting the pitch; and the resulting instinctive change in breath pressure to bring the pitch back also drops the volume. Advanced players use alternative fingerings to enable changes in dynamics.. The recorder is notable for its sensitivity to articulation; in addition to its obvious use for artistic effect skilled players can also use this sensitivity to suggest changes in volume.


          


          History


          


          Early recorders


          Internal duct-flutes have a long history: an example of an Iron Age specimen, made from a sheep bone, exists in Leeds City Museum.


          The true recorders are distinguished from other internal duct flutes by having eight finger holes (in use - see below); seven on the front of the instrument and one, for the upper hand thumb, on the back, and having a slightly tapered bore, with its widest end at the mouthpiece. It is thought that these instruments evolved in the 14th century, but an earlier origin is a matter of some debate, based on the depiction of various whistles in medieval paintings. To this day whistles -as used in Irish folk music- have six holes. The original design of the transverse flute (and its fingering) was based on the same six holes, but it was later much altered by Theobald Bhm.


          One of the earliest surviving instruments was discovered in a castle moat in Dordrecht, the Netherlands in 1940, and has been dated to the 14th century. It is largely intact, though not playable. A second more or less intact 14th century recorder was found in a latrine in northern Germany (in Gttingen): other 14th-century examples survive from Esslingen (Germany) and Tartu (Estonia). There is a fragment of a possible 14th-15th-century bone recorder in Rhodes (Greece); and there is an intact 15th-century example from Elblag (Poland).


          The earliest recorders were designed to be played either right-handed (with the right hand lowermost) or left-handed (with the left hand lowermost). The holes were all in a line except for the lowest hole, for the lower hand little finger. This last hole was offset from the centre line, and drilled twice, once on each side. The player would fill in the hole they didn't want to use with wax. It is this doubled hole (not to be confused with the later double holes for semitones) which accounts for the early French name flute  neuf trous In later years, the right-hand style of playing was settled on as standard and the second hole disappeared.
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              Renaissance recorders
            

          


          


          The Renaissance


          The recorder achieved great popularity in the 16th and 17th centuries. This development was linked to the fact that art music (as opposed to folk music) was no longer the exclusive domain of nobility and clergy. The advent of the printing press made it available to the more affluent commoners as well. The popularity of the instrument also reached the courts however. For example, at Henry VIII's death in 1547, an inventory of his possessions included 76 recorders. There are also numerous references to the instrument in contemporary literature (eg Shakespeare and Milton).


          During the Renaissance musical instruments were principally used in dance music and as accompaniment for voices. There are many vocal works with non-texted lines, which possibly were written for instruments. In addition, some vocal music was easily playable with instruments, chansons, for example. Nevertheless, composers also produced more and more works exclusively for instruments, often based on dance music. (e.g. the Lachrimae Pavans by John Dowland). Often they did not specify the instruments to use although some, such as Anthony Holborne indicated that their music was suitable for the recorder. However, even when the composer specified, for instance, viols, the music could successfully be played on recorders. A taste for ensembles of like instruments developed in this era, and so arose "consorts" (groups of musicians playing the same type of instrument) and the families of instruments of various sizes. The diversity of sizes in an instrument family allowed the consort to play music with a very large pitch range. Some of the well known Renaissance composers who wrote instrumental music, or whose vocal music plays well on recorders, were:


          
            	Guillaume Dufay


            	Johannes Ockeghem


            	Josquin des Prez


            	Heinrich Isaac


            	Ludwig Senfl


            	Orlando di Lasso


            	William Byrd


            	John Dowland


            	Anthony Holborne

          


          Polyphony was the dominant music style of the Renaissance, but composers also began to write chordal pieces. The Medieval custom of juxtaposing 2 or 3 different melodies coexisted with "imitative polyphony". Imitative polyphony uses only one melodic line, but breaks it in pieces and divides it among the different parts. One part plays the melody, then the other parts play it in their turns. The music of this epoch was characterized by complex improvised ornamentation.


          Many instruments survive from this period, including an incomplete set of recorders in Nuremberg which date from the 16th century and are still partially playable. Similar to the Medieval recorders, and unlike the Baroque style recorders typically used today, Renaissance recorders have a wide, more or less cylindrical bore. They have powerful low notes (much more so than the Baroque recorders). The wide bore means that a greater quantity of air is required to play the instrument, but this makes them more responsive. Many reproduction instruments, especially from the middle of the last century, can only be played reliably over a range of an octave and a sixth; but more and more makers are producing recorders capable of the full range that Ganassi reports, and with his fingerings in tune throughout. When modern music is written for 'Ganassi recorders' it is this type of recorder which is intended.


          


          Baroque recorders


          Several changes in the construction of recorders took place in the seventeenth century, resulting in the type of instrument generally referred to as Baroque recorders, as opposed to the earlier Renaissance recorders. These innovations allowed baroque recorders to possess a tone which was regarded as "sweeter" than that of the earlier instruments, at the expense of a reduction in volume, particularly in the lowest notes, and a slightly reduced range.


          In the 18th century, rather confusingly, the instrument was normally referred to simply as Flute (Flauto)  the transverse form was separately referred to as Traverso. In the 4th Brandenburg Concerto in G major, J.S. Bach calls for two flauti d'echo. The musicologist Thurston Dart mistakenly suggested that it was intended for flageolets at a higher pitch, and in a recording under Neville Marriner using Dart's editions it was played an octave higher than usual on sopranino recorders. An argument can be made that the instruments Bach identified as flauti d'echo were echo flutes, an example of which survives in Leipzig to this day. It consisted of two recorders in f' connected together by leather flanges: one instrument was voiced to play softly, the other loudly. Vivaldi wrote three concertos for the flautino and required the same instrument in his opera orchestra. In modern performance, the flautino was initially thought to be the piccolo. It is now generally accepted, however, that the instrument intended was some variant of the sopranino recorder.


          


          The decline of the recorder


          The instrument went into decline after the 18th century, being used for about the last time as an otherworldly sound by Gluck in his opera Orfeo ed Euridice. Many reasons have been put forward for this decline. For example the main instrumental innovators of the time (such as the Hotteterre family) chose to concentrate their technological improvements on the flute, rather than the recorder. Also, the fixed relationship of the windway to the labium limits the range of dynamics and expression of the recorder, when compared with the transverse flute. Other possible reasons include an apparent lack of sufficient professional players; a lack of appreciation of the true nature of the recorder by composers; the high pitch of the instrument; the problems (for makers and players) of utilising the full chromatic range; and a perceived "bad reputation" of the instrument based on all these factors.


          By the Romantic era, the recorder had been almost entirely superseded by the flute and clarinet. One variant of the recorder survived into the 19th Century concert halls, however: the keyed recorder known as the csakan or flute douce.


          The art of recorder making never completely died, though. Berchtesgaden Fleitl continue to be made to this day by Bernhard Oeggle, whose great-grandfather Georg learnt his craft from Paul Walch (ca 1862-1873), the last of three generations of the Walch family of recorder makers. Similarly, the careers of the Schlosser family of woodwind makers from the towns of Oberzwota and Zwota can be traced over five generations. Their founder was Johan Gabriel Sr who was active in the early 19th century; Rdinger, who seems to have been the last maker, died in 2005. Henirich Oskar (1875-1947) made instruments sold by the firm of Moeck in Celle and helped to design their Tuju series of recorders.


          


          Modern revival


          The recorder was revived around the turn of the 20th century by early music enthusiasts, but used almost exclusively for this purpose. It was considered a mainly historical instrument. Even in the early 20th century it was uncommon enough that Stravinsky thought it to be a kind of clarinet, which is not surprising since the early clarinet was, in a sense, derived from the recorder, at least in its outward appearance.


          The eventual success of the recorder in the modern era is often attributed to Arnold Dolmetsch in the UK and various German scholar/performers. Whilst he was responsible for broadening interest beyond that of the early music specialist in the UK, Dolmetsch was far from being solely responsible for the recorder's revival. On the Continent his efforts were preceded by those of musicians at the Brussels Conservatoire (where Dolmetsch received his training), and by the performances of the Bogenhauser Knstlerkapelle (Bogenhausen Artists' Band) based in Germany. Over the period from 1890-1939 the Bogenhausers played music of all ages, including arrangements of classical and romantic music. Also in Germany, the work of Willibald Gurlitt, Werner Danckerts and Gustav Scheck proceeded quite independently of the Dolmetsches.. Thus the revival, far from being the work of one man, was the result of several strands coming and working together.


          Among the influential virtuosos who figure in the revival of the recorder as a serious concert instrument in the latter part of the twentieth century are Frans Brggen, Roger Cotte, Hans-Martin Linde, Bernard Kranis, and David Munrow. Brggen recorded most of the landmarks of the historical repertoire and commissioned a substantial number of new works for the recorder. Munrow's 1975 double album The Art of the Recorder remains as an important anthology of recorder music through the ages.


          Carl Dolmetsch, the son of Arnold Dolmetsch, became one of the first virtuoso recorder players in the 1920s; but more importantly he began to commission recorder works from leading composers of his day, especially for performance at the Haslemere festival which his father ran. Initially as a result of this, and later as a result of the development of a Dutch school of recorder playing led by Kees Otten, the recorder was introduced to serious musicians as a virtuoso solo instrument both in Britain and in northern Europe, and consequently modern composers of great stature have written for the recorder, including Paul Hindemith, Luciano Berio, John Tavener, Michael Tippett, Benjamin Britten, Leonard Bernstein, Gordon Jacob, and Edmund Rubbra.


          It is also occasionally used in popular music, including that of groups such as the Beatles, the Rolling Stones, Led Zeppelin, and Jimi Hendrix.


          Some modern music calls for the recorder to produce unusual noises, rhythms and effects, by such techniques as fluttertonguing and overblowing to produce multiphonics. David Murphy's 2002 composition Bavardage is an example, as is Hans Martin Linde's Music for a Bird.


          Among late 20th-century recorder ensembles, the trio Sour Cream (led by Frans Brggen), the Flanders Recorder Quartet and the Amsterdam Loeki Stardust Quartet have programmed remarkable mixtures of historical and contemporary repertoire. There are many more these days, amongst them ......


          


          Use in schools
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          In the mid 20th century, manufacturers were able to make recorders out of bakelite and (more successfully) plastics which made them cheap and quick to produce. Because of this, recorders became very popular in schools, as they are one of the cheapest instruments to buy in bulk. They are also relatively easy to play at a basic level as they are pre-tuned. It is, however, incorrect to assume that mastery is similarly easy  like other instruments, the recorder requires significant study to play at an advanced level.


          The success of the recorder in schools is partly responsible for its poor reputation as a "child's instrument". Although the recorder is ready-tuned, it is very easy to warp the pitch by over or under blowing, which often results in an unpleasant sound from beginners.


          Although it is usually associated with younger school children, some middle and high schools use them during music courses such as music theory.


          


          Makers


          The evolution of the Renaissance recorder into the Baroque instrument is generally attributed to the Hotteterre family, in France. They developed the ideas of a more tapered bore, bringing the finger-holes of the lowermost hand closer together, allowing greater range, and enabling the construction of instruments in several jointed sections. The last innovation allowed more accurate shaping of each section and also offered the player minor tuning adjustments, by slightly pulling out one of the sections to lengthen the instrument.


          The French innovations were taken to London by Pierre Bressan, a set of whose instruments survive in the Grosvenor Museum, Chester, as do other examples in various American, European and Japanese museums and private collections. Bressan's contemporary, Thomas Stanesby, was born in Derbyshire but became an instrument maker in London. He and his son (Thomas Stanesby junior) were the other important British-based recorder-makers of the early eighteenth century.


          In continental Europe, the Denner family of Nuremberg were the most celebrated makers of this period.


          Many modern recorders are based on the dimensions and construction of surviving instruments produced by Bressan, the Stanesbys or the Denner family. Well-known larger contemporary makers of recorders include Angel (South Korea), Aulos (Japan), Moeck (Germany), Dolmetsch (England), Mollenhauer (Germany), Fehr, Huber, Kng (Switzerland) and Yamaha (Japan). Smaller workshops include names such as Takeyama, Von Huene, Rohmer, Adrian Brown, Prescott, Marvin, Cranmore, Amman, Beaudin, Blezinger, Boudreau, Netsch, Coomber, Grinter, Ehlert, .


          


          Recorder ensembles
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          The recorder is a very social instrument. Many amateurs enjoy playing in large groups or in one-to-a-part chamber groups, and there is a wide variety of music for such groupings including many modern works. Groups of different sized instruments help to compensate for the limited note range of the individual instruments. Four part arrangements with a soprano, alto, tenor and bass part played on the corresponding recorders are common, although more complex arrangements with multiple parts for each instrument and parts for lower and higher instruments may also be regularly encountered.


          One of the more interesting developments in recorder playing over the last 30 years has been the development of recorder orchestras. They can have 60 or more players and use up to nine sizes of instrument. In addition to arrangements, many new pieces of music, including symphonies, have been written for these ensembles. There are recorder orchestras in Germany, Holland, Japan, the United States, Canada, the UK and several other countries.


          
            Retrieved from " http://en.wikipedia.org/wiki/Recorder"
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          Recycling involves processing used materials into new products in order to prevent the waste of potentially useful materials, reduce the consumption of fresh raw materials, reduce energy usage, reduce air (from incineration) and water (from landfilling) pollution by reducing the need for "conventional" waste disposal, and lower greenhouse gas emissions as compared to virgin production. Recycling is a key component of modern waste management and is the third component of the " Reduce, Reuse, Recycle" waste hierarchy.


          Recyclable materials include glass, paper, metal, textiles and plastics. Though similar, the composting of biodegradable waste  such as food or garden waste  is not typically considered recycling. These materials are either brought to a collection centre or picked-up from the curbside; and sorted, cleaned and reprocessed into new products bound for manufacturing.


          


          


          Background


          In the US, recycling facilities currently generate estimated revenues of $2,981 million a year. Growth has exceeded 7 percent per year for the past five years (from 2003 to 2008) due to rising waste volumes and increasing recyclable commodity prices. New initiatives can change the industry. For example in California, and New York moves to raise the requirements for the set amount of waste to be diverted from the waste stream from 50 percent to 75 percent can produce healthy profits for companies that collect and process recyclables.


          


          Cost-benefit analysis


          There is some debate over whether recycling is economically efficient. Municipalities often see fiscal benefits from implementing recycling programs, largely due to the reduced landfill costs. A study conducted by the Technical University of Denmark found that in 83% of cases, recycling is the most efficient method to dispose of household waste. In addition to fiscal benefits, justification for recycling lie in what economists call externalities, unpriced costs and benefits which accrue to individuals outside of private transactions. Examples include increased air pollution and greenhouse gases from incineration, reduced hazardous waste leaching from landfills, reduced energy consumption, and reduced waste and resource consumption, which leads to a reduction in environmentally damaging mining and timber activity. Without mechanisms such as taxes or subsidies to internalize externalities, businesses will ignore them despite the costs imposed on society. In order to make such non-fiscal benefits economically relevant, advocates have pushed for legislative action to increase the demand for recycled materials. The United States Environmental Protection Agency (EPA) has concluded in favour of recycling, saying that recycling efforts reduced the country's carbon emissions by a net 49 million metric tonnes in 2005. In the United Kingdom, the Waste and Resources Action Programme stated that Great Britain's recycling efforts reduce CO2 emissions by 10-15tonnes a year. Recycling is more efficient in densely populated areas, as there are economies of scale involved.


          Certain requirements must be met in order for recycling to be economically feasible and environmentally effective. These include an adequate source of recyclates, a system to extract those recyclates from the waste stream, a nearby factory capable of reprocessing the recyclates, and a potential demand for the recycled products. These last two requirements are often overlookedwithout both an industrial market for production using the collected materials and a consumer market for the manufactured goods, recycling is incomplete and in fact only "collection".


          
            
              Environmental effects of recycling
            

            
              	Material

              	Energy Savings

              	Air Pollution Savings
            


            
              	Aluminium

              	95%

              	95%
            


            
              	Cardboard

              	24%

              	
            


            
              	Glass

              	5-30%

              	20%
            


            
              	Paper

              	40%

              	73%
            


            
              	Plastics

              	70%

              	
            


            
              	Steel

              	60%

              	
            

          


          


          Trade in recyclates
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          Certain countries trade in unprocessed recyclates. Some have complained that the ultimate fate of recyclates sold to another country is unknown and they may end up in landfill instead of reprocessed. According to one report, in America, 50-80% of computers destined for recycling are actually not recycled. However, Pieter van Beukering, an economist specialising in waste imports of China and India, believes that it is unlikely that bought materials would merely be dumped in landfill: he also claims that the import of recyclates allows for large-scale reprocessing, improving both the fiscal and environmental return through economies of scale. There are reports of illegal-waste imports to China being dismantled and recycled solely for monetary gain, without consideration for workers' health or environmental damage. Though the Chinese government has banned these practices, it has not been able to eradicate them completely, nor estimate the amount of illegal recycling still occurring.


          Certain regions have difficulty using or exporting as much of a material as they recycle. This problem is most prevalent with glass: both Britain and the US import large quantities of wine bottled in green glass. Though much of this glass is sent to be recycled, outside the American Midwest there is not enough wine production to use all of the reprocessed material. The extra must be downcycled into building materials or re-inserted into the regular waste stream.


          Similarly, the northwestern United States has difficultly finding markets for recycled newspaper, given the large number of pulp mills in the region as well as the proximity to Asian markets. In other areas of the US, however, demand for used newsprint has seen wide fluctuation.


          


          Legislation
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          Supply


          In order for a recycling program to work, having a large, stable supply of recyclable material is crucial. Three legislative options have been used to create such a supply: mandatory recycling collection, container deposit legislation, and refuse bans. Mandatory collection laws set recycling targets for cities to aim for, usually in the form that a certain percentage of a material must be diverted from the city's waste stream by a target date. The city is then responsible for working to meet this target.


          Container deposit legislation involves offering a refund for the return of certain containers, typically glass, plastic, and metal. When a product in such a container is purchased, a small surcharge is added to the price. This surcharge can be reclaimed by the consumer if the container is returned to a collection point. These programs have been very successful, often resulting in an 80% recycling rate. Despite such good results, the shift in collection costs from local government to industry and consumers has created strong opposition to the creation of such programs in some areas.


          A third method of increase supply of recyclates is to ban the disposal of certain materials as waste, often including used oil, old batteries, tires and garden waste. One aim of this method is to create a viable economy for proper disposal of banned products. Care must be taken that enough of these recycling services exist, or such bans simply lead to increased illegal dumping.


          


          Government-mandated demand


          Legislation has also been used to increase and maintain a "demand" for recycled materials. Four methods of such legislation exist: minimum recycled content mandates, utilisation rates, procurement policies, recycled product labelling.


          Both minimum recycled content mandates and utilisation rates increase "demand" directly by forcing manufacturers to include recycling in their operations. Content mandates specify that a certain percentage of a new product must consist of recycled material. Utilisation rates are a more flexible option: industries are permitted to meet the recycling targets at any point of their operation or even contract recycling out in exchange for tradeable credits. Opponents to both of these methods point to the large increase in reporting requirements they impose, and claim that they rob industry of necessary flexibility.


          Governments have used their own purchasing power to increase recycling demand through what are called "procurement policies". These policies are either "set-asides", which earmark a certain amount of spending solely towards recycled products, or "price preference" programs which provide a larger budget when recycled items are purchased. Additional regulations can target specific cases: in the US, for example, the Environmental Protection Agency mandates the purchase of oil, paper, tires and building insulation from recycled or re-refined sources whenever possible.


          The final government regulation towards increased demand is recycled product labeling. When producers are required to label their packaging with amount of recycled material in the product (including the packaging), consumers are better able to make educated choices. Consumers with sufficient buying power can then choose more environmentally conscious options, prompt producers to increase the amount of recycled material in their products, and indirectly increase demand. Standardised recycling labelling can also have a positive affect on supply of recyclates if the labelling includes information on how and where the product can be recycled.


          


          Process


          


          Collection
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          A number of different systems have been implemented to collect recyclates from the general waste stream. These systems tend to lie along the spectrum of trade-off between public convenience and government ease and expense. The three main categories of collection are "drop-off centres", "buy-back centres" and "curbside collection".


          Drop-off centres require the waste producer carry the recyclates to a central location, either a installed or mobile collection station or the reprocessing plant itself. They are the easiest type of collection to establish, but suffer from low and unpredictable throughput. Buy-back centres differ in that the cleaned recyclates are purchased, thus providing an clear incentive for use and creating a stable supply. The post-processed material can then be sold on, hopefully creating a profit. Unfortunately government subsidies are necessary to make buy-back centres a viable enterprise, as according to the United States Nation Solid Wastes Management Association it costs on average US$50 to process a ton of material, which can only be resold for US$30.


          


          Curbside collection


          Curbside collection encompasses many subtly different systems, which differ mostly on where in the process the recyclates are sorted and cleaned. The main categories are "mixed waste collection", "commingled recyclables" and "source separation". A waste collection vehicle generally picks up the waste.
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          At one end of the spectrum is "mixed waste collection", in which all recyclates are collected mixed in with the rest of the waste, and the desired material is then sorted out and cleaned at a central sorting facility. This results in a large amount of recyclable waste, paper especially, being too soiled to reprocess, but has advantages as well: the city need not pay for a separate collection of recyclates and no public education is needed. Any changes to which materials are recyclable is easy to accommodate as all sorting happens in a central location.


          In a "Commingled" or "single-stream" system, all recyclables for collection are mixed but kept separate from other waste. This greatly reduces the need for post-collection cleaning but does require public education on what materials are recyclable.


          "Source separation" is the other extreme, where each material is cleaned and sorted prior to collection. This method requires the least post-collection sorting and produces the purest recyclates, but incurs additional operating costs for collection of each separate material. An extensive public education program is also required, which must be successful if recyclate contamination is to be avoided.


          Source separation used to be the preferred method due to the high sorting costs incurred by commingled collection. Advances in sorting technology (see " sorting" below), however, have lowered this overhead substantiallymany areas which had developed source separation programs have since switched to comingled collection.


          


          Sorting


          Once commingled recyclates are collected and delivered to a central collection facility, the different types of materials must be sorted. This is done in a series of stages, many of which involve automated processes such that a truck-load of material can be fully sorted in less than an hour.


          Initially, the commingled recyclates are removed from the collection vehicle and placed on a conveyor belt spread out in a single layer. Large pieces of cardboard and plastic bags are removed by hand at this stage, as they can cause later machinery to jam.


          Next, automated machinery separates the recyclates by weight, splitting lighter paper and plastic from heavier glass and metal. Cardboard is removed from the mixed paper and the most common types of plastic ( PET and HDPE) are collected. This separation is usually done by hand, but has become automated in some sorting centres: a spectroscopic scanner is used to differentiate between different types of paper and plastic based on the absorbed wavelengths, and subsequently divert each material into the proper collection channel.


          Strong magnets are used to separate out ferrous metals (tin-plated or steel cans), while non-ferrous metals are ejected by magnetic eddy currents. A rotating magnetic field induces an electric current around the aluminium cans, which in turn creates a magnetic eddy current inside the cans. This magnetic eddy current is repulsed by the large magnetic field, and the cans are ejected from the rest of the recyclate stream.


          Finally, glass must be sorted by hand based on its colour: brown, amber, green or clear.


          


          Common recyclables
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          Many different materials can be recycled but each type requires a different technique.


          


          Aggregates and concrete


          Concrete aggregate collected from demolition sites is put through a crushing machine, often along with asphalt, bricks, dirt, and rocks. Smaller pieces of concrete are used as gravel for new construction projects. Crushed recycled concrete can also be used as the dry aggregate for brand new concrete if it is free of contaminants. This reduces the need for other rocks to be dug up, which in turn saves trees and habitats.
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          Batteries


          The large variation in size and type of batteries makes their recycling extremely difficult: they must first be sorted into similar kinds and each kind requires an individual recycling process. Additionally, older batteries contain mercury and cadmium, harmful materials which must be handled with care. Because of their potential environmental damage, proper disposal of used batteries is required by law in many areas. Unfortunately, this mandate has been difficult to enforce.


          Lead-acid batteries, like those used in automobiles, are relatively easy to recycle and many regions have legislation requiring vendors to accept used products. In the United States, the recycling rate is 90%, with new batteries containing up to 80% recycled material.
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          Biodegradable waste


          Kitchen, garden and other green waste can be recycled into useful material by composting. This process allows natural aerobic bacteria to break down the waste into fertile topsoil. Much composting is done on a household scale, but municipal green-waste collection programs also exist. These programs can supplement their funding by selling the topsoil produced.
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          Clothing


          Recycling clothes via consignment or swapping has become increasingly popular. In a clothing swap, a group of people gather at a venue to exchange clothes amongst each other. In organizations like Clothing Swap, Inc., unclaimed clothing is donated to a local charity.


          


          Electronics disassembly and reclamation


          The direct disposal of electrical equipmentsuch as old computers and mobile phonesis banned in many areas due to the toxic contents of certain components. The recycling process works by mechanically separating the metals, plastics and circuit boards contained in the appliance. When this is done on a large scale at an electronic waste recycling plant, component recovery can be achieved in a cost-effective manner.
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          Ferrous metals


          Iron and steel are the world's most recycled materials, and among the easiest materials to reprocess, as they can be separated magnetically from the waste stream. Recycling is via a steelworks: scrap is either remelted in an Electric Arc Furnace (90-100%scrap), or used as part of the charge in a Basic Oxygen Furnace (around 25%scrap). Any grade of steel can be recycled to top quality new metal, with no 'downgrading' from prime to lower quality materials as steel is recycled repeatedly. 42%of crude steel produced is recycled material.


          


          Non-ferrous metals


          Aluminium is one of the most efficient and widely-recycled materials. Aluminium is shredded and ground into small pieces or crushed into bales. These pieces or bales are melted in an aluminium smelter to produce molten aluminium. By this stage the recycled aluminium is indistinguishable from virgin aluminium and further processing is identical for both. This process does not produce any change in the metal, so aluminium can be recycled indefinitely.


          Recycling aluminium saves 95%of the energy cost of processing new aluminium. This is because the temperature necessary for melting recycled, nearly pure, aluminium is 600C, while to extract mined aluminium from its ore requires 900C. To reach this higher temperature, much more energy is needed, leading to the high environmental benefits of aluminium recycling.
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          Glass


          Glass bottles and jars are gathered via curbside collection schemes and bottle banks, where the glass may be sorted into colour categories. The collected glass cullet is taken to a glass recycling plant where it is monitored for purity and contaminants are removed. The cullet is crushed and added to a raw material mix in a melting furnace. It is then mechanically blown or molded into new jars or bottles. Glass cullet is also used in the construction industry for aggregate and glassphalt. Glassphalt is a road-laying material which comprises around 30% recycled glass. Glass can be recycled indefinitely as its structure does not deteriorate when reprocessed.


          


          Paper


          Paper can be recycled by reducing it to pulp and combing it with pulp from newly harvested wood. As the recycling process causes the paper fibres to breakdown, each time paper is recycled its quality decreases. This means that either a higher percentage of new fibres must be added, or the paper downcycled into lower quality products. Any writing or colouration of the paper must first be removed by deinking, which also removes fillers, clays, and fibre fragments.


          Almost all paper can be recycled today, but some types are harder to recycle than others. Papers coated with plastic or aluminium foil, and papers that are waxed, pasted, or gummed are usually not recycled because the process is too expensive. Gift wrap paper also cannot be recycled due to its already poor quality.


          Sometimes recyclers ask for the removal of the glossy inserts from newspapers because they are a different type of paper. Glossy inserts have a heavy clay coating that some paper mills cannot accept. Most of the clay is removed from the recycled pulp as sludge which must be disposed of. If the coated paper is 20% by weight clay, then each ton of glossy paper produces more than 200kg of sludge and less than 800kg of fibre.
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          Plastic


          Plastic recycling is the process of recovering scrap or waste plastics and reprocessing the material into useful products. Compared to glass or metallic materials, plastic poses unique challenges. Because of the massive number of types of plastic, they each carry a resin identification code, and must be sorted before they can be recycled. This can be costly; while metals can be sorted using electromagnets, no such 'easy sorting' capability exists for plastics. In addition to this, while labels do not need to be removed from bottles for recycling, lids are often made from a different kind of non-recyclable plastic.
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          Textiles


          When considering textile recycling one must understand what the material consists of. Most textiles are composites of cotton (biodegradable material) and synthetic plastics. The textile's composition will affect its durability and method of recycling.


          Workers sort and separate collected textiles into good quality clothing and shoes which can be reused or worn. There is a trend of moving these facilities from developed countries to developing countries either for charity or sold at a cheaper price. Many international organisations collect used textiles from developed countries as a donation to those third world countries. This recycling practise is encouraged because it helps to reduce unwanted waste while providing clothings to the needies. Damaged textiles are further sorted into grades to make industrial wiping cloths and for use in paper manufacture or material suitable for fibre reclamation and filling products. If textile reprocessors receive wet or soiled clothes however, these may still be disposed of in a landfill, as the washing and drying facilities are not present at sorting units.


          Fibre reclamation mills sort textiles according to fibre type and colour. Colour sorting eliminates the need to re-dye the recycled textiles. The textiles are shredded into "shoddy" fibres and blended with other selected fibres, depending on the intended end use of the recycled yarn. The blended mixture is carded to clean and mix the fibres and spun ready for weaving or knitting. The fibres can also be compressed for mattress production. Textiles sent to the flocking industry are shredded to make filling material for car insulation, roofing felts, loudspeaker cones, panel linings and furniture padding.
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          Timber


          Recycling timber has become popular due to its image as an environmentally friendly product, with consumers commonly believing that by purchasing recycled wood the demand for green timber will fall and ultimately benefit the environment. Greenpeace also view recycled timber as an environmentally friendly product, citing it as the most preferable timber source on their website. The arrival of recycled timber as a construction product has been important in both raising industry and consumer awareness towards deforestation and promoting timber mills to adopt more environmentally friendly practices.


          Wood recycling is a subject which has in recent years taken an ever greater role in our lives. The problem, however, is that although many local authorities like the idea of recycling, they do not fully support it. One of the countless examples, which has been in the news is the concept of actually recycling wood which is growing in the cities. Namely, recycling timber, trees and other sources.


          


          Other Techniques


          Several other materials are also commonly recycled, frequently at an industrial level.


          Ship breaking is one example that has associated environmental, health, and safety risks for the area where the operation takes place; balancing all these considerations is an environmental justice problem.


          Tire recycling is also common. Used tires can be added to asphalt for producing road surfaces or to make rubber mulch used on playgrounds for safety. They are also often used as the insulation and heat absorbing/releasing material in specially constructed homes known as earthships.


          


          Sustainable design


          Much of the difficulty inherent in recycling comes from the fact that most products are not designed with recycling in mind. The concept of sustainable design aims to solve this problem, and was first laid out in the book " Cradle to Cradle: Remaking the Way We Make Things" by architect William McDonough and chemist Michael Braungart. They suggest that every product (and all packaging they require) should have a complete "closed-loop" cycle mapped out for each componenta way in which every component will either return to the natural ecosystem through biodegradation or be recycled indefinitely.


          As with environmental economics, care must be taken to ensure a complete view of the costs and benefits involved. For example, cardboard packaging for food products is more easily recycled than plastic, but is heavier to ship and may result more waste from spoilage.


          


          History


          


          Early recycling


          Recycling has been a common practice for most of human history, with recorded advocates as far back as Plato in 400BC. During periods when resources were scarce, archaeological studies of ancient waste dumps show less household waste (such as ash, broken tools and pottery)implying more waste was being recycled in the absence of new material.


          In pre-industrial times, there is evidence of scrap bronze and other metals being collected in Europe and melted down for perpetual reuse, and in Britain dust and ash from wood and coal fires was downcycled as a base material in brick making. The main driver for these types of recycling was the economic advantage of obtaining recycled feedstock instead of acquiring virgin material, as well as a lack of public waste removal in ever more densely-populated areas.
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          Wartime recycling


          Resource shortages caused by the world wars, and other such world-changing occurrences greatly encouraged recycling. Massive government promotion campaigns were carried out in World War II in every country involved in the war, urging citizens to donate metals and conserve fibre, as a matter of significant patriotic importance. Resource conservation programs established during the war were continued in some countries without an abundance of natural resources, such as Japan, after the war ended.


          


          Post-war recycling


          The next big investment in recycling occurred in the 1970s, due to rising energy costs. Recycling aluminium uses only 5% of the energy required by virgin production; glass, paper and metals have less dramatic but very significant energy savings when recycled feedstock is used.


          Woodbury, New Jersey was the first city in the entire United States to mandate recycling. Led by Rose Rowan in the early 1970s, the idea of towing a recycling trailer behind a waste management vehicle to enable the collection of trash and recyclable material at the same time emerged. Other towns and cities soon followed suit, and today many cities in the U.S. make recycling a requirement.


          In 1987, the Mobro 4000 barge hauled garbage from New York to North Carolina; where it was denied. It was then sent to Belize; where it was denied as well. Finally, the barge returned to New York and the garbage was incinerated. The incident led to heated discussions in the media about waste disposal and recycling. The incident is often referred to as igniting the recycling "hysteria" of the 1990s.


          
            Retrieved from " http://en.wikipedia.org/wiki/Recycling"
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              	Royal Air Force Aerobatic Team
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              	Active

              	1965- Present
            


            
              	Role

              	Aerobatic Display
            


            
              	Garrison/HQ

              	RAF Scampton
            


            
              	Motto

              	Eclat (Latin: "Excellence")
            


            
              	Equipment

              	1964 - 1979 Folland Gnat

              1980 - present Hawk T1A
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          The Red Arrows, officially known as the Royal Air Force Aerobatic Team, is the aerobatics display team of the Royal Air Force, based at RAF Scampton, Lincolnshire, England. They were formed in late 1964 as an all-RAF team, replacing a number of unofficial teams that had been sponsored by various RAF commands.


          The Red Arrows badge shows the aircraft in their trademark diamond nine formation, with the motto Eclat, meaning "brilliance" or "excellence".


          The Red Arrows were equipped with seven Folland Gnat trainers which were inherited from the RAF Yellowjacks, display team. This aircraft was chosen because it was less expensive to operate than front-line fighters. In their first season, they flew at 65 shows across Europe. In 1966, the team was increased to nine members, enabling them to develop their Diamond Nine formation. In late 1979, they switched to the BAE Hawk trainer. The Red Arrows have now performed nearly 4,000 displays world-wide in over fifty countries.


          


          Team history
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          Predecessors


          The Red Arrows were not the first RAF aerobatics team. An RAF biplane pageant was held at Hendon in 1920 with biplane teams made up of Gauntlets and Gladiators from front-line squadrons. In 1938, three Gladiators flew with their wing-tips tied together. The Second World War largely stopped formation aerobatics, as planes were needed elsewhere.


          In 1947, the first jet team of three Vampires came from Odiham Fighter Wing. Various teams flew the Vampire, and in 1950, No. 72 Squadron was flying a team of seven. No. 54 Squadron RAF became the first RAF jet formation team to use smoke trails. Vampires were replaced by Meteors, No 66 Squadron developing a formation team of six aircraft.


          Hunter aircraft were first used for aerobatics teams in 1955, when No 54 Squadron flew a formation of four.
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          The official RAF team was provided by No. 111 Squadron RAF ('Treblers' or 'Treble-One') in 1956, and for the first time the aircraft had a special colour scheme, which was an all-black finish. After a demonstration in France, they were hailed as 'Les Fleches Noires' and from then on known as The Black Arrows. This team became the first team to fly a five-Hunter formation. The Black Arrows' greatest moment was the loop and barrel roll of 22 Hunters during the 1958 Farnborough Air Show. This was a world record for the greatest number of aircraft looped in formation, and remains unbroken to this day. The Black Arrows were the premier team until 1961, when The Blue Diamonds ( No. 92 Squadron RAF) continued their role, flying sixteen blue Hunters.


          In 1960, The Tigers ( No. 74 Squadron RAF) were re-equipped with Lightnings and performed wing-overs and rolls with nine aircraft in tight formation. They sometimes gave co-ordinated displays with the Blue Diamonds.


          Yet another aerobatics team was formed by No. 56 Squadron RAF, The Firebirds, with nine red and silver Lightnings. In 1964, The Red Pelicans, flying six Jet Provost T Mk 4s, assumed the role of the RAF's leading display team. In that same year, a team of five yellow Gnat trainers from No 4 Flying Training School displayed at the Farnborough Air show. This team became known as the Yellowjacks after Flight Lieutenant Lee Jones's call sign, "Yellowjack"; the name was briefly 'Daffodil Patrol', but was quickly changed back.


          In 1964, it was decided to amalgamate all the RAF display teams, as it was feared pilots were spending too much time practising formation aerobatics rather than operational training. The new team name took the word red from the fact that the Yellowjacks' planes had been painted red (as it was a far clearer and visible colour in the sky for safety reasons) and arrows after the Black Arrows; however some think red was a tribute to the Red Pelicans.


          


          The Red Arrows
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          The Royal Air Force Aerobatic Team, the Red Arrows, was based at RAF Kemble, then a satellite unit of the Central Flying School, itself based at RAF Little Rissington, which was considered the "official" home base of the Arrows. Arrows' aircraft would frequently fly into Rissington for maintenance. When RAF Scampton became the CFS Headquarters in 1983, the Red Arrows moved there. As an economy measure, Scampton closed in 1995, so the Red Arrows moved just twenty miles to RAF Cranwell; however, as they still used the air space above Scampton, the emergency facilities and runways had to be maintained. Since December 21, 2000, the Red Arrows have been based again at RAF Scampton, near Lincoln.


          The first team, led by Squadron Leader Lee Jones, had seven display pilots and flew the Folland Gnat T1 jet trainer. The first display in the UK was on 6 May 1965 at Little Rissington for a press day. At the subsequent National Air Day display, three days later, at Clermont Ferrand in France, one French journalist described the team as "Les Fleches Rouge", confirming the name "The Red Arrows". By the end of their first season, the Red Arrows had displayed 65 times in Britain, France, Italy, Holland, Germany and Belgium and were awarded the Britannia Trophy by the Royal Aero Club for their contribution to aviation.


          In 1968, the then Team Leader (Sqn. Ldr. Ray Hanna AFC) expanded the team from seven to nine jets, as he wanted to expand the team's capabilities and the permutations of formation patterns. It was during this season that the 'Diamond Nine' pattern was formed and it has remained the team's trademark pattern ever since. Ray Hanna stayed as Red Leader for four consecutive years until 1969, a record as Leader which still stands to this day. For his considerable achievements of airmanship with the team, Ray Hanna was awarded a bar to his existing Air Force Cross (AFC).


          After displaying 1,292 times in the Folland Gnat, the Red Arrows took delivery of the Hawk trainer in the winter of 1979. Since being introduced into service with the Red Arrows, the Hawk has performed with the Red Arrows in fifty countries.


          On the 9 September 2003, a Red Arrow jet veered off the runway at Jersey airport. The pilot, Flight Lieutenant Jez Griggs, ran the jet into a gravel pile and little damage was caused. No one was injured. Displays were not affected because the Red Arrows take a spare aircraft with them.


          In July 2004 there was speculation in the British media that the Red Arrows would be disbanded, after a defence spending review, due to running costs of between 5 million and 6 million. The Arrows were not disbanded and the expense has been justified through the public relations value of the arrows, because the Red Arrows help develop business in the defence industry and also because they act as a recruitment mechanism for the RAF. According to the BBC, it is highly unlikely that the Red Arrows will be disbanded, as they are a considerable attraction throughout the world. This was reiterated by then Prime Minister, Tony Blair, in 2007.


          With the planned disposal of RAF Scampton the future home of the Red Arrows is uncertain. A move to either RAF Waddington, in Lincolnshire, or RAF Leeming, in North Yorkshire, before the end of the decade is possible.


          


          Pilots
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          Since 1966, there have been nine display pilots each year, all volunteers. Pilots must have completed one or more operational tours on a fast jet such as the Tornado, Harrier or Jaguar, have accumulated at least 1,500 flying hours and have been assessed as above average in their operational role to be eligible. Even then, there are more than ten applicants for each place on the team. Pilots stay with the Red Arrows for a three-year tour of duty. Three pilots are changed every year, such that there are always three first year pilots, three second year pilots, and three in their final year.


          The Red Arrows have no reserve pilots, as a spare pilot would not perform often enough to fly to the standard required. If one of the pilots is not able to fly, the team flies an eight-plane formation. However, if the Team Leader, 'Red 1', is unable to fly then the team does not display at all. Each pilot always flies the same position in a formation. The pilots spend six months from October to April practising for the coming display season.


          During an aerobatics display, Red Arrows pilots experience forces up to five times that of gravity, and when performing the aerobatic manoeuvre 'Vixen Break', forces up to 7g can be reached, close to the 8g structural limit of the aircraft.


          As well as the nine pilots, 'Red 10', also known as the Road Manager, is a fully qualified Hawk pilot who flies the tenth aircraft when the Red Arrows are away from base. This means the team have a reserve aircraft at the display site. Red 10's duties include co-ordination of the display and acting as the team's Ground Safety Officer. Red 10 also flies TV cameramen and photographers for air-to-air pictures of the Red Arrows.


          The engineering team that supports the Red Arrows are known as "The Blues" and consists of 85 members.


          


          Aircraft
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          The Red Arrows do not use front-line aircraft because of operating costs. While the Hawk is very basic compared to the much more modern Eurofighter Typhoon, it is still fast enough and very manoeuvrable, ideal for low-altitude aerobatics. The Red Arrows normally cruise at 360 knots (about one mile every 10 seconds).


          Statistics


          
            	Wing span  9.39 m


            	Length  11.85 m


            	Height  4.0 m


            	Maximum speed sea level  645 mph (1,037 km/h)


            	Maximum altitude  48,000 ft (15,900 m)


            	Empty weight  8,000 lb (3,630 kg)


            	Maximum weight  18,390 lb (8,330 kg)


            	Powerplant  one Rolls-Royce Adour Mk 151


            	Thrust  5,200 lbf (23 kN)

          


          


          Displays
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          The first display by the Red Arrows was at RAF Little Rissington on 6 May 1965. The display was to introduce the Royal Air Force Aerobatic Team to the media. However, the first public display was on 9 May 1965 in France, at the French National Air Day in Clermont-Ferrand. The first public display in the UK was on 15 May 1965 at the International Air Fair at Biggin Hill. The first display with nine aircraft was on 8 July 1966 at RAF Little Rissington.


          The first display in Germany was at RAF Laarbruch on 6 August 1965, and since then the Red Arrows have performed in Germany 170 times. However, the Red Arrows' last display in Germany was on 22 August 1988 after formation aerobatics were banned in Germany following the Italian Air Force Frecce Tricolori accident on 28 August 1988 in Ramstein.


          During displays, the aircraft do not fly directly over the crowd; any manoeuvres in front of and parallel to the audience can be as low as 300 feet, the 'synchro pair' can go as low as 100 feet straight and level, or 150 feet when in inverted flight. To carry out a full display, the cloud base must be above 4,500 feet; if it is below 2,500 feet then they will perform a 'flat' display, which consists of fly-pasts and steep turns.


          One of the biggest crowds to see the Red Arrows was in Lisbon on 13 June 1973, when there was a crowd of 650,000 people, a statistic exceeded in 1996 in Sydney.


          The greatest number of displays flown in any year was in 1995, when the Red Arrows performed 136 times. The smallest number of displays in one year was in 1975, after the 1973 oil crisis limited their appearances.


          In 1977, a charge of 200 was introduced by the MOD for a Red Arrows display. By 2000, the charge had risen to 2,000 (including VAT and insurance). To date, the Red Arrows have performed over 4,000 displays (the 4,000th being performed at RAF Leuchars in Scotland in September 2006).


          UK residents may occasionally see the Red Arrows on a "transit flight" (getting to the display location). On these transit flights, the team flies at the relatively low altitude of 1,000 feet. This avoids the complication of moving though the cloud base in formation, and also avoids much controlled air space. Jets are more efficient at higher altitude, so longer flights are made at 35,000 to 42,000 feet.


          The smoke trails left by the team are made by releasing diesel into the exhaust; this oxidises straight away, leaving a white smoke trail. Dyes can be added to produce the different colours. The diesel is stored in the pod on the underside of the plane; designed to carry a 30mm ADEN cannon, it now houses three tanks: one 50-gallon tank of pure diesel and two 10-gallon tanks of blue- and red-dyed diesel. The smoke system uses ten gallons per minute; therefore each plane can trail smoke for a total of seven minutes; (5 minutes of white smoke, 1 minute of blue and 1 minute of red is carried).


          



          


          Accidents and incidents


          
            	1969 - Two Red Arrows Gnats crashed.


            	1971 - Two Gnats collided during the cross-over manoeuvre.


            	1980 - A Hawk jet from the Red Arrows hit a yacht mast at an air show in Sussex, the pilot ejected safely.


            	1986 - A Red Arrows Hawk rammed into the back of another on a runway.


            	1988/89 - A Red Arrow Hawk crashed into a house in the neighbouring village of Welton while practicing.


            	2007 - The wingtip of one Red Arrows Hawk hit the tail of another during practice flight near RAF Scampton.

          


          


          Video game


          In 1985, Database Software released a flight simulator called Red Arrows, made in cooperation with the flight team. In the simulator, stunts have to be performed while flying in formation. It was available for ZX Spectrum, Commodore 64, Amstrad, Electron, BBC Micro and Atari.


          
            Retrieved from " http://en.wikipedia.org/wiki/Red_Arrows"
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                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Order:

                    	Artiodactyla

                  


                  
                    	Suborder:

                    	Ruminantia

                  


                  
                    	Family:

                    	Cervidae

                  


                  
                    	Subfamily:

                    	Cervinae

                  


                  
                    	Genus:

                    	Cervus

                  


                  
                    	Species:

                    	C. elaphus

                  

                

              
            


            
              	Binomial name
            


            
              	Cervus elaphus

              Linnaeus, 1758
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          The Red Deer (Cervus elaphus) is one of the largest deer species. The Red Deer inhabits most of Europe, the Caucasus Mountains region, Asia Minor and parts of western and central Asia. It also inhabits the Atlas Mountains region between Algeria and Tunisia in northwestern Africa, being the only species of deer to inhabit Africa. Red Deer have been introduced to other areas including New Zealand and Argentina. In many parts of the world the meat ( venison) from Red Deer is widely used as a food source.


          Red Deer are ruminants, characterized by an even number of toes, and a four-chambered stomach. Recent DNA evidence indicates that the Red Deer (Cervus elaphus) and the East Asian and North American Elk (Wapiti) (Cervus canadensis) represent two distinct species. They give also hint for an additional primordial subgroup of Central Asian Red Deer. . The ancestor of all Red Deer probably originated in Central Asia and probably resembled Sika Deer.


          Although at one time Red Deer were rare in some areas, they were never close to extinction. Reintroduction and conservation efforts, especially in the United Kingdom, have resulted in an increase of Red Deer populations, while other areas, such as North Africa, have continued to show a population decline.


          


          Description


          The Red Deer is a large ungulate (hoofed animal). Only two species of deer are larger: the moose (Alces alces), known in Europe as the elk, and the Wapiti or Elk (Cervus canadensis) of North America and East Asia.
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          It is a ruminant, eating its food in two stages and having an even number of toes on each hoof, similar to camels, goats and cattle. European Red Deer have a longer relative tail length compared to their Asian and North American relatives. There are subtle differences in appearance between the various subspecies of Red Deer primarily in size and antlers with the smallest being the Corsican Red Deer found on the islands of Corsica and Sardinia and the largest being the East European red deer (or maral) of Asia Minor and the Caucasus Region to the west of the Caspian Sea. The deer of Central and Western Europe vary greatly in size with some of the largest deer found in the Carpathian Mountains in Central Europe. West European Red Deer historically, grew to large size given ample food supply (including peoples' crops), and descendants of introduced populations living in New Zealand and Argentina have grown quite large in size and antlers. East European Red Deer stags and West European Red Deer stags of the Carpathian Mountains may rival the Wapiti in size. Note that the large size is applied to male deer only. Female Red Deer are much smaller.


          Generally, the average male (stag) Red Deer of Europe is 1.2 metres (4ft) tall and weighs 295kilograms (650lb). European Red Deer tend to be reddish-brown in their summer coats. The males of many subspecies also grow a short neck mane ("mane" of hair around their necks) during the autumn. The male deer of the British Isles and Norway tend to have the thickest and most noticeable neck manes, relative to the other subspecies. Male East European Red Deer (Cervus elaphus maral) and Spanish Red Deer (Cervus elaphus hispanicus) do not carry neck manes. Male deer of all subspecies, however, tend to have stronger and thicker neck muscles than female deer, which may give them an appearance of having neck manes. Red Deer hinds (females) do not have neck manes. The European Red Deer is adapted to a woodland environment. All Red Deer subspecies are between 2.1 and 2.4metres (7 to 8ft) in length from nose to tail.
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          Only the stags have antlers which start growing in the spring and are shed each year, usually at the end of winter. Antlers are made of bone which can grow at a rate of 2.5centimetres (1in) a day. A soft covering known as velvet helps to protect newly forming antlers in the spring. European red deer antlers are distinctive in being rather straight and rugose, with the fourth and fifth tines forming a "crown" or "cup" in larger males. Any tines in excess of the fourth and fifth tine will grow radially from the "cup". "Cups" are generally absent in the antlers of smaller red deer such as Corsican Red Deer. West European Red Deer antlers feature bez (second) tines that are either absent or smaller than the brow tine. However, bez tines occur frequently in Norwegian Red Deer. Antlers of East European red deer carry large bez (second) tines and form less-developed "cups" than West European red deer. A stag can (exceptionally) have smooth antlers, and is then known as a switch. Similarly, a stag that doesn't grow antlers is a hummel. The antlers are testosterone driven and as the stag's testosterone levels drop in the autumn, the velvet is shed and the antlers stop growing.


          During the autumn, all Red Deer subspecies grow a thicker coat of hair which helps to insulate them during the winter. Autumn is also when some of the stags grow their neck manes. It is in the autumn/winter coat that distinguishes most subspecies. The East European Red Deer's winter coat is greyer and has a larger and more distinguished light rump-patch (similar to Wapitis and some Central Asian Red Deer) compared to the West European Red Deer which is more of a greyish-brown coat with a darker yellowish rump patch in the winter. By the time summer begins, the heavy winter coat has been shed; the animals are known to rub against trees and other objects to help remove hair from their bodies. Red Deer have different colouration based on the seasons and types of habitats, with grey or lighter colouration prevalent in the winter and a more reddish and darker coat in the summer. Most European Red Deer wear a reddish-brown summer coat, and some individuals may have a few spots on the backs of their summer coats.


          


          Distribution and habitat
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          Cervus genus ancestors of Red Deer first appear in fossil records 12 million years ago during the Pliocene in Eurasia. An extinct species, known as the Irish Elk (Megaloceros) was not related to the red deer but to the fallow deer, was the largest member of the deer family known from the fossil record.


          The European Red Deer is one of the largest game animals found in Southwestern Asia (Asia Minor and Caucasus Regions), North Africa and Europe. In Europe, The Red Deer is the largest non-domesticated mammal still existing in some countries such as the United Kingdom and Ireland. A deer known as the "Barbary Stag" and resembles the West European Red Deer, is the only member of the deer family that is represented in Africa, with population centred in the northwestern region of the continent in the Atlas Mountains. As of the mid 1990s, Morocco, Tunisia and Algeria were the only African countries known to have Red Deer.


          In New Zealand, and to a much lesser degree in Australia, introduced Red Deer have adapted well and are widely hunted. Red Deer populations in Africa and southern Europe are generally declining. In Argentina, where the Red Deer has had a potential negative impact on native animal species, the International Union for Conservation of Nature and Natural Resources has labelled the animal as one of the world's 100 worst invaders.


          


          Migration


          Red Deer in Europe generally spend their winters in lower altitudes and more wooded terrain. During the summer, they migrate to higher elevations where food supplies are greater for the calving season.


          


          Taxonomy
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          Biologists have until recently stated that Red Deer and Wapiti (or Elk) are the same species forming a continuous distribution throughout temperate Eurasia and North America, based on fertile hybrids that have been produced under captive conditions. Animal behaviour is generally different in captivity than in the wild, and the assumption that the same results would happen in the wild as in captivity is not necessarily the best test methodology to determine speciation.


          Recent DNA studies conducted on hundreds of samples from Red Deer and Elk subspecies concluded, that that not more than 9 distinct subspecies of Red Deer exist and that they should be considered to be two separate species. The Wapiti or Elk from Northern and Eastern Asia and North America and the Red Deer from Europe, western Asia and North Africa represent two distinct species. Surprisingly the Elk is more closely related in DNA to the Sika Deer and to Thorold's deer than to the Red Deer.


          


          Subspecies


          Additionally there are some central asiatic subspecies (Tarim group, including Bactrian deer and Yarkand deer), which are geographically isolated from Wapitis and western Red Deer by the Takla Makan and the Pamir Mountains. They represent a primordial subgroup, which is genetically more related to the Red Deer than to the Wapitis.


          The International Union for Conservation of Nature and Natural Resources originally listed nine subspecies of Red Deer (Cervus elaphus): three as endangered, one as vulnerable, one as near threatened, and four without enough data to give a category ("Data Deficient"). The species as a whole, however, is listed as least concern.. However, this was based on the classification of Red Deer as one species (Cervus elaphus) that included Wapitis.


          Listed below are the subspecies of Red Deer (Cervus elaphus) including the primordial subgroup from central Asia.


          
            
              	Name

              	Subspecies

              	Status

              	Historical range
            


            
              	Western European Red Deer

              	Cervus elaphus elaphus

              	

              	Western Europe
            


            
              	Eastern European Red deer

              	Cervus elaphus hippelaphus

              	

              	Eastern Europe, Balkan
            


            
              	Maral

              	Cervus elaphus maral

              	

              	Asia Minor, Crimea, Caucasus Region and northwestern Iran
            


            
              	Barbary stag

              	Cervus elaphus barbarus

              	Lower risk (Near threatened)

              	Morocco, Tunisia and Algeria
            


            
              	Corsican Red Deer

              	Cervus elaphus corsicanus

              	Endangered (D)

              	Corsica, Sardinia
            


            
              	Kashmir stag

              	Cervus elaphus hanglu

              	Endangered (D)

              	Kashmir
            


            
              	Bactrian deer

              	Cervus elaphus bactrianus

              	Vulnerable (D1)

              	Afghanistan, Kazakhstan, Turkmenistan, Usbekistan and Tadschikistan
            


            
              	Yarkand deer

              	Cervus elaphus yarkandensis

              	Endangered (A1a)

              	Xinjiang
            

          


          



          


          Behaviour
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          Mature Red Deer (Cervus elaphus) usually stay in single-sex groups for most of the year. During the mating ritual, called the rut, mature stags compete for the attentions of the hinds and will then try to defend hinds that they attract. Rival stags challenge opponents by bellowing and walking in parallel. This allows combatants to assess each other's antlers, body size and fighting prowess. If neither stag backs down a clash of antlers can occur, and stags sometimes sustain serious injuries.


          Dominant stags follow groups of hinds during the rut, from August into early winter. The stags may have as many as 20 hinds to keep from other less attractive males. Only mature stags hold harems (groups of hinds) and breeding success peaks at about 8 years of age. Stags 2-4 years old rarely hold harems and spend most of the rut on the periphery of larger harems, as do stags over 11 years old. Young and old stags that do acquire a harem hold it later in the breeding season than those stags in their prime. Harem holding stags rarely feed and lose up to 20% of their body weight. Stags that enter the rut in poor condition are less likely to make it through to the peak conception period.


          Male European Red Deer have a distinctive "roar" during the rut, which is an adaptation to forested environments, as opposed to male Wapiti (or American Elk) which "bugle" during the rut in adaptation to open environments. The male deer roars to keep his harem of females together. The females are initially attracted to those males that both roar most often and have the loudest roar call. Males also use the roar call when competing with other males for females during the rut, and along with other forms of posturing and antler fights, is a method used by the males to establish dominance. Roaring is most common during the early dawn and late evening, which is also when the crepuscular deer are most active in general.


          


          Breeding, gestation and lifespan


          Red Deer mating patterns usually involve a dozen or more mating attempts before the first successful one. There may be several more matings before the stag will seek out another mate in his harem. Females in their second autumn can produce one and very rarely two offspring per year. The gestation period is 240 and 262 days and the offspring weigh between 15 and 16kilograms (33 to 35lb). After two weeks, calves are able to join the herd and are fully weaned after two months. Female offspring outnumber male offspring more than two to one and all Red Deer calves are born spotted, as is common with many deer species, and lose their spots by the end of summer. However, as in many species of Old World Deer, some adults do retain a few spots on the backs of their summer coats. The offspring will remain with their mothers for almost one full year, leaving around the time that the next season offspring are produced. The gestation period is the same for all subspecies.


          Red Deer live up to over 20 years in captivity and average 10 to 13 years in the wild, though some subspecies that have less predation pressure average 15 years.
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          Protection from predators


          Male Red Deer retain their antlers for more than half the year and are less gregarious and less likely to group with other males when they have antlers. The antlers provide self defense as does a strong front-leg kicking action which is performed by both sexes when attacked. Once the antlers are shed, stags tend to form bachelor groups which allow them to cooperatively work together. Herds tend to have one or more members watching for potential danger while the remaining members eat and rest.


          After the rut, females form large herds of up to 50 individuals. The newborn calves are kept close to the hinds by a series of vocalizations between the two, and larger nurseries have an ongoing and constant chatter during the daytime hours. When approached by predators, the largest and most robust females may make a stand, using their front legs to kick at their attackers. Guttural grunts and posturing is used with all but the most determined of predators with great effectiveness. Aside from man and domestic dogs, the Wolf is probably the most dangerous predator that most European Red Deer encounter. Occasionally, the Brown bear will predate on European Red Deer as well. Eurasian Lynx and wild boars sometimes prey on the calves. The leopard in Asia Minor (now extinct) probably preyed on East European Red Deer. Both leopards and lions, which are now extinct in the Atlas Mountains, probably once preyed on Barbary Stags.


          


          Red Deer in folklore


          Red Deer are widely depicted in cave art and are found throughout European caves, with some of the artwork dating from as early as 40,000 years ago, during the Upper Paleolithic. Siberian cave art from the Neolithic of 7,000 years ago has abundant depictions of Red Deer, including what can be described as spiritual artwork, indicating the importance of this mammal to the peoples of that region (Note: these animals were most likely Wapiti (Cervus canadensis) in Siberia, not Red Deer). Red deer are also often depicted on Pictish stones (c.550-850 AD), from the early medieval period in Scotland, usually as prey animals for human or animal predators.


          


          Red Deer products


          Red Deer are held in captivity for a variety of reasons. In some circumstances, hunting interests set aside game farms, where hunters can pay a fee and be essentially guaranteed a chance to shoot a deer, as they are fenced in and have less opportunity to escape. The meat of the deer, called venison, is not generally harvested for human consumption on a large scale, though speciality restaurants seasonally offer venison which is widely considered to be both flavourful and nutritious. Venison is higher in protein and lower in fat than either beef or chicken. In some countries in central Asia, elk is still hunted as a primary source of meat.


          The red deer can produce 10 to 11kilograms (22 to 25lb) of antler velvet annually. On ranches in New Zealand, China, Siberia, and elsewhere this velvet is collected and sold to markets in East Asia, where it is used for holistic medicines, with South Korea being the primary consumer. In Russia, a medication produced from antler velvet is sold under the brand name Pantokrin (Russian: Пантокри́н; Latin: Pantocrinum). The antlers themselves are also believed by East Asians to have medicinal purposes and is often ground up and used in small quantities.


          Related deer species such as Central Asian Red Deer, Wapitis, Thorold's Deer, and Sika Deer have been historically been raised on deer farms in Central and Eastern Asia by Han Chinese, Turkic peoples, Tungusic peoples, Mongolians, and Koreans. In modern times, Western countries such as New Zealand and United States have taken to farming European Red Deer for similar purposes.


          Deer antlers are also highly sought after worldwide for decorative purposes and have been used for artwork, furniture and other novelty items.
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          According to the Hertzsprung-Russell diagram, a red dwarf star is a small and relatively cool star, of the main sequence, either late K or M spectral type. They constitute the vast majority of stars and have a mass of less than one-half that of the Sun (down to about 0.075 solar masses, which are brown dwarfs) and a surface temperature of less than 3,500 K.


          


          Description and characteristics
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          Red dwarfs are very low mass stars with no more than 40% of the mass of the Sun. Consequently they have relatively low temperatures in their cores and energy is generated at a slow rate through nuclear fusion of hydrogen into helium via the proton-proton (PP) chain mechanism. Thus these stars emit little light, sometimes as little as 1/10,000th that of the Sun. But even the largest red dwarf has only about 10% of the Sun's luminosity.


          In general red dwarfs transport energy from the core to the surface by convection. Convection occurs because of opacity of the interior, which has a relatively high density compared to the temperature. As a result, it is more difficult for photons to travel toward the surface by radiative processes. Convection takes over energy transport because it is a more efficient process.


          As red dwarfs are fully convective, helium does not accumulate at the core and, compared to larger stars such as the Sun, they can burn a larger proportion of their hydrogen before leaving the main sequence. Thus red dwarfs have an enormous estimated lifespan; from tens of billions up to trillions of years depending upon mass. These lifespans are longer than the estimated age of the universe. The lower the mass of a red dwarf, the longer the lifespan. As the proportion of hydrogen in a red dwarf is consumed, the rate of fusion declines and the core starts to contract. The gravitational energy generated by this size reduction is converted into heat, which is carried throughout the star by convection.
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          The fact that red dwarfs and other low mass stars remain on the main sequence while more massive stars have moved off the main sequence allows the age of star clusters to be estimated by finding the mass at which the stars turn off the main sequence. This provides a lower, stellar, age limit to the Universe and also allows formation timescales to be placed upon the structures within the Milky Way galaxy, namely the Galactic halo and Galactic disk.


          One mystery which has not been solved as of 2007 is the absence of red dwarf stars with no metals. (In astronomy, a metal is any element heavier than hydrogen or helium). The Big Bang model predicts the first generation of stars should have only hydrogen, helium, and trace amounts of lithium. If such stars included red dwarfs, they should still be observable today, but none have yet been identified. The perferred explanation is that without heavy elements only large and not yet observed population III stars can form, and these rapidly burn out leaving heavy elements which then allow for the formation of red dwarfs. Alternative explanations, such as that zero-metal red dwarfs are dim and could be few in number, are considered much less likely as they seem to conflict with stellar evolution models.


          Red dwarfs are the most common star type in the Galaxy, at least in the neighbourhood of the Sun. Proxima Centauri, the nearest star to the Sun, is a red dwarf (Type M5, apparent magnitude 11.05), as are twenty of the next thirty nearest. However, due to their low luminosity, individual red dwarfs cannot easily be observed over the vast interstellar distances that luminous stars can.


          



          


          Planets


          Extrasolar planets were discovered orbiting the red dwarf Gliese 581 in 2005, about the mass of Neptune, or seventeen earth masses. It orbits just 6 million kilometers (0.04 AU) from its star, and so is estimated to have a surface temperature of 150  C, despite the dimness of the star. In 2006, an even smaller extrasolar planet (only 5.5 times the mass of Earth) was found orbiting the red dwarf OGLE-2005-BLG-390L; it lies 390 million km (2.6 AU) from the star and its surface temperature is 220 C (56 K).


          In 2007, a new, potentially habitable extrasolar planet, Gliese 581 c, was found, orbiting Gliese 581. If the mass estimated by its discoverers (a team led by Stephane Udry), namely 5.03 times that of the Earth, is correct, it is the smallest extrasolar planet revolving around a normal star discovered to date. (There are smaller planets known around a neutron star, named PSR B1257+12.) The discoverers estimate its radius to be 1.5 times that of the Earth. This planet is within the habitable zone of Gliese 581, and is the most likely candidate for habitability of any extrasolar planet discovered so far.


          


          Habitability


          Planetary habitability of red dwarf star systems is subject to some debate. In spite of their great numbers and long lifespans, there are several factors which may make life difficult on planets around a red dwarf star. First, planets in the habitable zone of a red dwarf would be so close to the parent star that they would likely be tidally locked. This would mean that one side would be in perpetual daylight and the other in eternal night. This could create enormous temperature variations from one side of the planet to the other. Such conditions would appear to make it difficult for life (as we know it) to evolve. On the other hand, recent theories propose that either a thick atmosphere or planetary ocean could potentially circulate heat around such a planet.


          Another potential problem is that red dwarfs emit most of their radiation as infrared light, while on Earth plants use energy mostly in the visible spectrum. But, perhaps the most serious problem may be stellar variability. Red dwarfs are often covered in starspots, reducing stellar output by as much as 40% for months at a time. At other times, some red dwarfs, called flare stars, can emit gigantic flares, doubling their brightness in minutes. This variability may also make it difficult for life as we know it to survive near a red dwarf star. Gibor Basri of the University of California, Berkeley claims a planet orbiting close to a red dwarf star could keep its atmosphere even if the star flares.
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          A red giant is a luminous giant star of low or intermediate mass that is in a certain late phase of its evolution. Unlike a main sequence star such as our Sun, a red giant shines primarily with energy from helium fusion, not hydrogen. Helium fusion begins suddenly, and the star leaves the main sequence, after a period of contraction caused by decreased hydrogen reactions. If hydrogen fusion continues at a different depth within the star, it will shine brighter as an asymptotic giant branch star. Increased power output heats the star's outer hydrogen, causing it to expand to a much greater radius and lower density. Although the decreased hydrogen density may result in decreased hydrogen power output, the independent helium power source pushes expansion beyond the characteristics of main sequence stars. At the edge of this expanded atmosphere, the temperature is below 5000 K, resulting in a redder colour. Astronomers infer red giant status from the K and M stellar classes, but a small fraction of far developed red giants belong to the carbon stars, mostly of class C-N and late C-R.


          Prominent bright red giants in the night sky include Aldebaran (Alpha Tauri), and Gamma Crucis (Gacrux), while the even larger Antares (Alpha Scorpii) and Betelgeuse (Alpha Orionis) are Red supergiants.


          



          


          Characteristics and lifespan


          
            [image: ]
          


          Red giants are evolved from main sequence stars with masses in the range from about 0.5 solar masses to somewhere between 4 and 6 solar masses .


          Red giants are stars with radii tens to hundreds of times larger than that of the Sun which have exhausted the supply of hydrogen in their cores and switched to fusing hydrogen in a shell outside the core. Since the inert helium core has no source of energy of its own, it contracts and heats up, and its gravity compresses the hydrogen in the layer immediately above it, thus causing it to fuse faster. This in turn causes the star to become more luminous (from 1,000 to 10,000 times brighter) and expand; the degree of expansion outstrips the increase in luminosity, thus causing the effective temperature to decrease. In stars massive enough to ignite helium fusion, an analogous process occurs when central helium is exhausted and the star switches to fusing helium in a shell, although with the additional complication that in many cases hydrogen fusion will continue in a shell at lesser depth  this puts stars onto the asymptotic giant branch. The decrease in surface temperature shifts the star's visible light output towards the red  hence red giant, even though the colour usually is orange. Main sequence stars of spectral types A through K are believed to become red giants.


          Very low mass stars are thought to be fully convective and thus may not accumulate an inert core of helium, and thus may exhaust all of their fuel without ever becoming red giants. Such stars are commonly referred to as red dwarfs. The predicted lifespan of these stars is much larger than the current age of the universe, and hence there are no actual observations of these stars aging.


          Very high mass stars instead develop to supergiant stars that wander back and forth horizontally over the HR diagram, at the right end constituting red supergiants. These usually end their life as type II supernovae.


          If the star is heavier than 0.4 but less than 2.57 solar masses, the addition of helium to the core by shell hydrogen fusing will cause a helium flash  a rapid burst of helium fusing in the core, after which the star will commence a brief period of helium fusing before beginning another ascent of the red giant branch. Stars more massive than 2.5 solar masses, but less than about 4 to 6, enter the helium fusing phase of their lives much more smoothly. The core helium fusing phase of a star's life is called the horizontal branch in metal-poor stars, so named because these stars lie on a nearly horizontal line in the Hertzsprung-Russell diagram of many star clusters. Metal-rich helium-fusing stars do not lie on a horizontal branch, but instead lie in a clump (the red clump) in the Hertzsprung-Russell diagram.


          Actually, such stars are not big red spheres with sharp limbs (when one is close to it) as displayed on many images. Due to the very low density such stars may not have a sharp photosphere but a star body which gradually transfers into a ' corona'.
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          The Sun as a red giant


          The Sun is expected to become a red giant approximately 5 billion years from now. It is calculated that the Sun will become sufficiently large to engulf the current orbits of the solar system's inner planets, including Earth and potentially Mars and its radius will expand a minimum of 200 times, The Sun will lose a significant fraction of its mass in the process of becoming a red giant, there is a chance that Mars and all the outer planets will escape as their resulting orbits will widen. Mercury and most likely Venus will have been swallowed by sun's outer layer at this time. Earth's fate is less clear. Venus and Earth could technically achieve a widening of its orbit and could potentially maintain a sufficiently high angular velocity to keep it from becoming engulfed. In order to do so, its orbit would increase to 1.3 AU (190,000,000 km) and 1.7 AU (250,000,000 km). However the results of studies announced in 2008 show that due to tidal interaction between sun and Earth, Earth would actually fall back into a lower orbit, and get engulfed and incorporated inside the sun before sun reaches its largest size, despite the sun losing about 38% of its mass. Before this happens, Earth's biosphere will have long been destroyed by the Sun's steady increase in brightness as its hydrogen supply dwindles and its core contracts, even before the transition to a Red Giant. After just over 1 billion years, the extra solar energy input will cause Earth's oceans to evaporate and the hydrogen from the water to be lost permanently to space, with total loss of water by 3 billion years. Earth's atmosphere and lithosphere will become like that of Venus. Over another billion years, most of the atmosphere will get lost in space as well;, ultimately leaving Earth as a desiccated, dead planet with a surface of molten rock.
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          The Red Kite (Milvus milvus) is a medium-large bird of prey in the family Accipitridae, which also includes many other diurnal raptors such as eagles, buzzards and harriers. The species is currently endemic to the Western Palearctic region in Europe and northwest Africa, though formerly also occurred just outside in northern Iran. It is a rare species which is resident in the milder parts of its range in western Europe and northwest Africa, but birds from northeastern and central Europe winter further south and west, reaching south to Turkey. Vagrants have reached north to Finland and south to Israel and Libya.


          


          Physical characteristics and behaviour


          The Red Kite is 6066 cm long with a 175195 cm wingspan; males have a weight of 8001200 g, and females 10001300 g. It is an elegant bird, soaring with long wings held at a dihedral, and long forked tail twisting as it changes direction. The body, upper tail and wing coverts are rufous. The white primary flight feathers contrast with the black wing tips and dark secondaries. Apart from the weight difference, the sexes are similar, but juveniles have a buff breast and belly. The call is a thin piping, similar to but less mewling than Common Buzzard.


          The species nests in trees, often close to other kites; in winter, many kites will roost together. In the spring the nests are obvious at the tops of trees. From a distance they look like rookeries, including the swirling pattern of the birds. From closer to, one can see that the birds are not rooks but kites because of the more slender wings.


          At signs of danger a mother will signal the young who will "play dead" to the extent that a fox will believe them to be dead and leave them, thinking it can return to eat them later.


          


          Differences between adults and juveniles


          Adults differ from juveniles in a number of characteristics:


          
            	Adults are overall more deeply rufous, compared with the more washed out colour of juveniles;


            	Adults have black breast-streaks whereas on juveniles these are pale;


            	Juveniles have a less deeply-forked tail, with a dark subterminal band;


            	Juveniles have pale tips to all of the greater-coverts (secondary and primary) on both the upper- and under-wings, forming a long narrow pale line; adults have pale fringes to upperwing secondary-coverts only.

          


          These differences hold throughout most of the first year of a bird's life.


          


          Distribution and status
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              Red Kite, top, mobbing an adult White-tailed Eagle.
            

          


          The Red Kite inhabits broadleaf woodlands, valleys and wetland edges, to 800 m. It is endemic to the western Palearctic, with the European population of 19,000-25,000 pairs encompassing 95% of its global breeding range. It breeds from Spain and Portugal east through central Europe to Ukraine, north to southern Sweden, Latvia and the UK, and south to southern Italy. There is also a population in northern Morocco. Northern birds move south in winter, mostly staying in the west of the breeding range, but also to eastern Turkey, northern Tunisia and Algeria. The three largest populations (in Germany, France and Spain, which together hold more than 75% of the global population) all declined during 1990-2000, and overall the species declined by almost 20% over the ten years. The main threats to this species are poisoning, through illegal direct poisoning and indirect poisoning due to pesticides, particularly in the wintering ranges in France and Spain, and changes in agricultural practices causing a reduction in food resources. Other threats include electrocution, hunting and trapping, deforestation, egg-collection (on a local scale) and possibly competition with the generally more successful Black Kite M. migrans.


          


          Continental Europe


          German populations declined by 25-30% between 1991 and 1997, but have remained stable since then, with the populations of the northern foothills of the Harz Mountains (the most densely populated part of its range) suffering an estimated 50% decline from 1991-20015. In Spain the species showed an overall decline in breeding population of up to 43% for the period 1994 to 2001-02, and surveys of wintering birds in 2003-04 suggest a similarly large decline in core wintering areas. The Balearic Islands population has declined from 41-47 breeding pairs in 1993 to just 10 in 2003. In France, breeding populations have decreased in the northeast, but seem to be stable in southwest and central France and Corsica. However, populations elsewhere are stable or undergoing increases. In Sweden the species has increased from 30-50 pairs in the 1970s to 1,200 breeding pairs in 2003. In Switzerland, populations increased during the 1990s, and have now stabilised.. However, according to a report by the Welsh Kite Trust, the UK is the only country in which the Red Kite population is increasing. Red Kites are decreasing in their three strongholds of Spain, France and Germany, and population increases have stagnated in Sweden and Switzerland.


          


          United Kingdom


          In the United Kingdom, the breeding population eventually became restricted to a handful of pairs in Wales, but recently the Welsh population has been supplemented by re-introductions in England and Scotland. In 2004, from 375 occupied territories identified at least 216 pairs were thought to have hatched eggs and 200 pairs reared at least 286 young. In 1989 six Swedish birds were released at a site in north Scotland and four Swedish and one Welsh bird in Buckinghamshire. Altogether, 93 birds of Swedish and Spanish origin were released at each of the sites. In the second stage of reintroduction in 1995 and 1996, further birds were brought over from Germany to populate the areas of Dumfries and Galloway, and the Derwent Valley.


          The reintroductions in The Chilterns have been a particular success, with a now well-established strong population across Oxfordshire, Berkshire and Buckinghamshire. The Kites are a common sight above the houses of the Buckinghamshire villages of Stokenchurch and Haddenham and also the towns of Princes Risborough and as far east as Chesham, the Oxfordshire town of Wallingford and their surrounding areas. Sightings are common along the M40 between Oxford and Wycombe, all the way down to Reading and Newbury on the M4. In June 2006, the UK-based Northern Kites Project reported that kites have bred in the Derwent Valley in and around Rowlands Gill, Tyne and Wear for the first time since the re-introduction.


          


          Ireland


          Red Kites were extinct in Ireland by the middle nineteenth century, due to persecution, poisoning and woodland clearance. Some Scottish pairs did visit Ireland in the summers, but it was proposed by statisticians that only one pair had nested permanently. In May 2007, Minister for the Environment Heritage and Local Government Dick Roche announced an agreement to bring at least 100 birds from Wales to restock the population as part of a 5-year programme in the Wicklow Mountains, similar to the earlier Golden Eagle On the 19th July 2007 the first thirty red kites were released in Co. Wicklow. project.


          


          Populations and trends by country


          The following figures (mostly estimates) have been collated from various sources. They cover most of the countries in which Red Kites are believed to have bred.
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              	[image: Flag of Norway]Norway

              	1980

              	0

              	0

              	Bred occasionally in 19th century
            


            
              	[image: Flag of Sweden]Sweden

              	2000s

              	1000

              	+

              	Increase from 400 pairs in 1993
            


            
              	[image: Flag of Denmark]Denmark

              	2004

              	24

              	+

              	Extinct c.1920, then recolonised (from Sweden) 1970s
            


            
              	[image: Flag of Scotland]Scotland

              	2006

              	104

              	+

              	Extinct 1886, reintroduced 19891992
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              	2007

              	0

              	0

              	Reintroduction due to start in 2008
            


            
              	[image: Flag of Ireland]Ireland

              	2007

              	0

              	+

              	Reintroduction ongoing
            


            
              	[image: Flag of Wales]Wales

              	2006

              	400500

              	+

              	Declined to 2 pairs in 1930s, then recovery
            


            
              	[image: Flag of England]England

              	2006

              	388+

              	+

              	Extinct 1870s, reintroduced 19891992
            


            
              	[image: Flag of France]France

              	ca.1995

              	22504200

              	0/

              	23002900 pairs 1980s
            


            
              	[image: Flag of the Netherlands]Netherlands

              	ca.1998

              	<5

              	+

              	Extinct 1852, recolonised 1976
            


            
              	[image: Flag of Belgium]Belgium

              	ca.1995

              	5060

              	+

              	Declined to 13 pairs early 1970s, then recovery
            


            
              	[image: Flag of Luxembourg]Luxembourg

              	1997

              	46

              	+

              	
            


            
              	[image: Flag of Germany]Germany

              	1999

              	900012000

              	

              	1500025000 pairs 1980s
            


            
              	[image: Flag of Poland]Poland

              	ca.1998

              	650700

              	+

              	400450 pairs 1980s
            


            
              	[image: Flag of Estonia]Estonia

              	1989

              	<1

              	?

              	
            


            
              	[image: Flag of Latvia]Latvia

              	1992

              	050

              	+

              	Extinct 1964, then recolonised
            


            
              	[image: Flag of Lithuania]Lithuania

              	1988

              	12

              	+

              	Extinct, then recolonised 1981
            


            
              	[image: Flag of Russia]Russia

              	1992

              	050

              	?

              	
            


            
              	[image: Flag of Belarus]Belarus

              	1997

              	1

              	+/

              	Extinct 1950s, recolonised 1985; 10 pairs 1990
            


            
              	[image: Flag of Ukraine]Ukraine

              	1990

              	58

              	

              	
            


            
              	[image: Flag of the Czech Republic]Czech Republic

              	199394

              	3050

              	+

              	Extinct late 19th century, recolonised 1975
            


            
              	[image: Flag of Slovakia]Slovakia

              	1992

              	1020

              	?

              	
            


            
              	[image: Flag of Switzerland]Switzerland

              	ca.1995

              	8001000

              	+

              	Declined 19th century, later recovery; 235300 pairs late 1980s
            


            
              	[image: Flag of Austria]Austria

              	2000

              	02

              	

              	Extinct 1950, recolonised 1970s; 10 pairs 1990
            


            
              	[image: Flag of Hungary]Hungary

              	ca.1998

              	1+

              	

              	30 pairs 1950s
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              	1995

              	1520

              	?+
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              	1990

              	1

              	?
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              	0

              	?

              	May breed but no proof
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              	0

              	?

              	25 pairs 1980s
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              	0

              	?

              	
            


            
              	[image: Flag of Yugoslavia]Yugoslavia

              	

              	0

              	?

              	Formerly commoner
            


            
              	[image: Flag of Montenegro]Montenegro

              	1995

              	0

              	?
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              	?
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              	0

              	?

              	
            


            
              	[image: Flag of Italy]Italy

              	ca.2002

              	300400

              	0/+

              	70150 pairs late 1980s
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              	?

              	Bred 1906
            


            
              	[image: Flag of Greece]Greece

              	

              	0

              	?

              	
            


            
              	[image: Flag of Turkey]Turkey

              	

              	0
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              	May have bred in past but no proof
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              	Bred in 19th century, now extinct
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              	Bred in 19th century, now extinct
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              	10000 pairs 1977
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              	ca.1995
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              	ca.1992

              	10100

              	

              	In danger of extinction
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              	0

              	0

              	Extinct 1970s
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              	2000

              	1?

              	

              	5075 pairs late 1980s; effectively extinct
            

          


          


          Systematics


          This species was first described by Linnaeus in his Systema naturae in 1758 as Falco milvus.


          The Red Kite has been known to successfully hybridize with the Black Kite in captivity where both species were kept together, and in the wild on the Cape Verde Islands.


          The Red Kites on the Cape Verde Islands are (or rather were) quite distinct in morphology, being somewhat intermediate with Black Kites. The question whether the Cape Verde Kite should be considered a distinct species (Milvus fasciicauda) or a Red Kite subspecies was never really settled. A recent mtDNA study on museum specimens suggests that Cape Verde birds did not form a monophyletic lineage among or next to Red Kites.


          However, this interpretation is problematic: mtDNA analysis is very susceptible to hybridization events, the evolutionary history of the Cape Verde population is not known, and the genetic relationship of Red Kites in general is very confusing, with geographical proximity being no indicator of genetic relatedness and the overall genetic similarity high, perhaps indicating a relict species.


          Given the morphological distinctness of the Cape Verde birds and the fact that the Cape Verde population was isolated from other populations of Red Kites, it cannot be conclusively resolved at this time whether the Cape Verde population was not a distinct subspecies (as M. migrans fasciicauda) or even species that frequently absorbed stragglers from the migrating European populations into its gene pool. More research seems warranted, but at any rate the Cape Verde population is effectively extinct since 2000, all surviving birds being hybrids with Black Kites (which merely raises further questions about their taxonomic status).


          


          Observation


          One of the best places to see the Red Kite is Scania in southern Sweden. It may be observed in one of its breeding locations such as the Kullaberg Nature Preserve near Molle. One of the best places to see them in the UK is Gigrin Farm near Rhayader, mid Wales, where hundreds are fed by the local farmer as a tourist attraction.


          More recently in the UK the Oxfordshire part of the Chilterns has many Red Kites. The best place to see them is on the Ridgeway, but they are advancing north-westwards over the flatter centre of Oxfordshire and have been seen in Cowley (East Oxford).
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          The Red Panda, Ailurus fulgens ("shining cat," from a Latinized form of the Greek , ailouros, "cat," and the participial form of the Latin fulgere, "to shine") is a mostly herbivorous mammal, slightly larger than a domestic cat (55 cm long). The Red Panda has semi- retractile claws and, like the Giant Panda, has a "false thumb" which is really an extension of the wrist bone. Thick fur on the soles of the feet offers protection from cold and hides scent glands. Red Pandas are a little bigger than domesticated cats and their cubs are a little bigger than domesticated kittens. The Red Panda is native to the Himalayas in India and Nepal and southern China.


          This taxonomic classification of both the Red Panda and Giant Panda has been under debate for many decades, as both species share characteristics of both bears and raccoon. However, they are only very distantly related by remote common ancestry from the Early Tertiary Period. Its ancestor can be traced back to tens of millions of years ago with a wide distribution across Eurasia. Fossils of the Red Panda have been unearthed from China in the east to Britain in the west (Hu, 1990), and most recently a handful of fossils (Pristinailurus bristoli, Miocene, considered to be a new genus and species of the Red Panda) have also been discovered in North America.


          There are two extant subspecies of Red Panda: the Western Red Panda (Ailurus fulgens fulgens) that lives in the western part of its range, and the somewhat larger Styans Red Panda (Ailurus fulgens styani) that lives in the east-northeastern part of its range. The Western Red Panda has lighter pelage, especially in the face, while the Styans Red Panda has more dramatic facial markings. The effective population size in the Sichuan population is larger and more stable than that in the Yunnan population, implying a southward expansion from Sichuan to Yunnan.


          The Red Panda is classified as an endangered species. There is an estimated population of less than 2,500 mature individuals and this number continues to decline due to severely fragmented populations.


          


          Common names


          The Red Panda is also known as the Wah because of its distinctive cry. This name was given to it by Thomas Hardwicke, when he introduced it to Europeans in 1821. It is called a Cat Bear because it was thought to be related to a small bear and washes itself like a cat by licking its entire body. Other names include Bear Cat, Bright Panda, Common Panda, Fire Fox, Red Fox, Fox Bear, Himalayan Raccoon, Lesser Panda, Nigalya Ponya, Panda Chico, Panda clatant, Panda Rojo, Petit Panda, Poonya, Crimson Ngo, Red Cat, Sankam, Small Panda, Thokya, Wah, Wokdonka, Woker, and Vetri, and Ye.


          


          Phylogenetic classification


          The most recent molecular- systematic DNA research places the Red Panda into its own independent family Ailuridae. Ailuridae are part of a trichotomy within the broad superfamily Musteloidea (Flynn et al., 2001) that includes the Mephitidae (skunks), Procyonidae (raccoons), and Mustelidae (weasel, mink, wolverine, badger); but it is not a bear (Ursidae) as is the Giant Panda.


          Frdric Georges Cuvier first described it as belonging to the raccoon family in 1825 and this classification has been controversial ever since. It was classified in the raccoon family ( Procyonidae) because of morphological similarities of the head, dentures, colored ringed tail, and other morphological and ecological characteristics. Then, due to some agreements in the DNA, it was assigned to the bear family (Ursidae).


          Molecular phylogenetic studies show that as an ancient species in the order Carnivora, the Red Panda is relatively close to the American raccoon (family Procyonidae) and may be either a monotypic family or a subfamily within the procynonid (Mayr, 1986; Zhang and Ryder, 1993; Slattery and O'Brien, 1995). In an in-depth mitochondrial DNA population analysis study by Su et al. (2001): According to the fossil record, the Red Panda diverged from its common ancestor with bears about 40 million years ago (Mayr 1986). With this divergence, by comparing the sequence difference between the red panda and the raccoon, the observed mutation rate for the red panda was calculated to be on the order of 109, which is apparently an underestimate compared with the average rate in mammals (Li, 1997). This underestimation is probably due to multiple recurrent mutations as the divergence between the Red Panda and the raccoon is extremely deep.


          Red Pandas are one-of-a-kind in the animal world and are considered by many to be living fossils. They have no close living relatives, and their nearest fossil ancestors, Parailurus, lived 3-4 million years ago. There may have been as many as three different species of Parailurus, all larger and more robust in the head and jaw, living in Europe and Asia but possibly crossing the Bering Strait into America. The Red Panda may be all that's left - a specialized offshoot surviving the Ice Age in a Chinese mountain refuge (Roberts and Gittleman, 1984).


          


          Distribution
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          Red Pandas are native to southeastern Asia, along a crescent formed by the Himalaya Mountains in Nepal, southern Tibet China, Bhutan, and northeast India, then east into the highlands of Myanmar (Burma), the Gongshan Mountains of Yunnan China, and the Hengduan Mountains of Sichuan China. The latter area is thought to have been a refuge for Red Pandas, as well as many other animals, during the last ( Pleistocene) period of glaciation. The gorge of the Brahmaputra River, as it loops around the eastern end of the Himalayas, is considered a natural division between the two subspecies, although some suggest the A. f. fulgens range extends more eastwardly into Yunnan China. Red pandas used to have a broader distribution farther northeast into China and southwest into India.


          Red Pandas inhabit climates of moderate temperature (10-25 C) and prefers forested mountainous areas at elevations of 1,800-4,800 m, particularly temperate deciduous- coniferous forests with an understory of rhododendron and, of course, bamboo. They share habitat with another bamboo specialist, the Giant Panda, in China (Wolong Preserve). Red Pandas are cavity nesters, using rock dens and old hollow trees. They often spend the day drooped over a branch high in the trees, feeding more actively at dawn and dusk. There are also several captive red panda populations living in zoos around the world. The North American captive population is maintained under the Species Survival Plan (SSP), and contained 182 animals as of October 2001.


          


          Characteristics
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          The Red Panda is quite long: 79-120 cm (including the tail length of 30 to 60 cm). Males weigh 4.5 to 6.2 kg: females 3.7 to 4.5 kg. Their average lifespan is nine to ten years but can reach a maximum of fourteen.


          The Red Panda is specialized as a bamboo feeder ( robust cranial- dental features, ~ 'thumb' adapted for grasping), with long and soft reddish-brown fur on upper parts, blackish fur on lower parts, light face with tear markings, and a light-ringed tail. The light face has white badges similar to those of a raccoon, but each individual can have distinctive markings. Its roundish head has medium-sized upright ears, a black nose, and very dark eyes: almost pitch black. It has a bushy tail with six alternating yellowish red transverse ocher rings. The legs are black, short and bear-like with thick soles serving as thermal insulation on snow-covered or ice surfaces; and curved, sharp semi-retractable claws. The strong paws stand inward to facilitate substantial movement on narrow tree branches. Like the Giant Pandas (Ailuropoda melanoleuca), it has a false thumb that really is an extension of the bone of the wrist, permitting them to seize fruit. Their multi-colored reddish fur provides excellent camouflage against its habitat of mats of moss and lichens that cover the trees.


          


          Behaviour
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          Red Pandas are nocturnal and live in the slopes of the south of the Himalayas and the mountainous forests of the southwest of China, at altitudes of up to 4,800 meters, and generally do not venture below 1,800 meters. They are sedentary during the day resting in the branches of trees and in tree hollows and increase their activity only in the late in the afternoon and/or early evening hours. They are very heat sensitive with an optimal well-being temperature between 17 and 25 C., and cannot tolerate temperatures over 25  C at all. As a result, Red Pandas sleep during the hot noontime in the shady crowns of treetops, often lying stretched out on forked branches or rolled up in tree caves with their tail covering their face.


          Red Pandas are very skillful and acrobatic animals that live predominantly in trees. They live in territories, frequently as loners, and only rarely live in pairs or in groups of families. They are very quiet except for some twittering and whistling communication sounds. They search for food at night, running along the ground or through the trees with speed and agility and, after finding food, use their front paws to place the food into their mouths. Red pandas drink by plunging their paw into the water and licking it. Predators of Red Pandas are snow leopards ( Uncia uncia), martens ( Mustelidae) and humans. Human-induced damage to their habitat is having a significant effect on their well-being.


          Red Pandas begin their daily activity with a ritual washing of their fur by licking their front paws and massaging their back, stomach and sides. They also scrub their back and belly along the sides of trees or a rock. They then patrol their territory, marking it with a strong musk-smelling secretion from their anal gland and with their urine.


          If a Red Panda feels threatened or senses danger, it will often try to scamper up into an inaccessible rock column or a tree. If they can no longer flee, they stand up on their hind legs, which makes them appear somewhat more daunting and on allows them the possibility of using the razor-sharp claws on their front paws, which can inflict substantial wounds. Red Pandas are friendly, but are not helpless, and will resist if they feel threatened.


          


          Diet


          The Red Panda, despite having a digestive system more suited to a carnivorous diet, subsists primarily on bamboo. Like the Giant Panda, it cannot digest cellulose, so it must consume a large volume of bamboo to survive. Its diet consists of about two-thirds bamboo, but they also eat berries, fruit, mushrooms, roots, acorns, lichen, grasses, and they are known to supplement their diet with young birds, eggs, small rodents, and insects on occasion. In captivity, however, they will readily eat meat. Red Pandas are excellent climbers and forage largely in trees. The Red Panda does little more than eat and sleep due to its low-calorie diet.


          Bamboo shoots are more easily digested than leaves and exhibited the highest digestibility in the summer and autumn, intermediate in the spring, and low in the winter. These variations correlate with the nutrient contents in the bamboo. The Red Panda poorly processes bamboo, especially the cellulose and cell wall components. This implies that microbial digestion plays only a minor role in its digestive strategy. The transit of bamboo through the red panda gut is very rapid (~24 hours). In order to survive on this poor-quality diet, the Red Panda has to select high-quality sections of the bamboo plant such as the tender leaves and shoots in large quantities (over 1.5 kg of fresh leaves and 4 kg of fresh shoots daily) that pass through the digestive tract fairly rapidly so as to maximize nutrient intake (Wei et al., 1999).


          


          Reproduction


          The Red Panda is predominantly a loner who only comes together for mating at the end of December to the middle of February. After a gestation period of 112 to 158 days the female gives birth to one to four blind cubs weighing 110-130 g. This occurs between the end of May to the beginning of July, and always sometime between 4 P.M and 9 A.M. during its activity period. A few days before the birth the female begins to collect material, such as brushwood, grass and sheets, to use for the nest. The nest is normally located in a hollow tree or a rock column.


          After the birth the mother cleans the cubs and in this way can immediately recognize each by knowing its smell. After one week the mother leaves the nest to clean herself. The cubs start to open their eyes about 18 days later, but not fully till 30 to 40 days. The eyes are first grey, and after six weeks slowly start to turn dark in colour, becoming fully darkened in about 70 days. The new litter remains at the nest for twelve weeks. Fourteen days after they leave the safety of the nest, they start the process of learning to care for themselves but can only do so after about five months.


          Near the beginning of the next mating, the cubs are abandoned by the mother. The males only very rarely help with the raising of the new generation, and only if they live in pairs or in a small groups. Red Pandas start to become sexually mature at about 18 months of age, but not fully until 2-3 years.


          


          Endangerment and Protection


          No reliable numbers exist for the total population but it is very threatened due to the fragmentation of its natural habitats, their small numbers, and their food specialization needs. In southwest China the Red Panda is hunted for its fur and especially for its highly-valued bushy tail from which hats are produced. In the areas of China where the Red Pandas lives their fur is often used for local cultural ceremonies and in weddings the bridegroom traditionally carries the hide. The 'good-luck charm' hats are used by Chinese newlyweds.


          This, and the continuous clearing of the forests, has made it an endangered species. It is now protected in all countries in which it lives, and the hunting of Red Pandas is illegal everywhere. Nevertheless, poaching continues and they are often illegally hunted and sold at zoos for dumping prices. The IUCN has mandated that small Pandas are a threatened species since 1996, however it is now listed as endangered. It is very difficult to estimate the total population, yet one can assume that they cannot bear much more of a habitat change and that they are in danger of extinction due to the disappearance of the forests and the furtive hunting for its highly-valued tail and fur.


          


          Major Indications of Endangerment


          Major threat indications as listed by the SREL DNA Lab, University of Georgia:


          - A 40% decrease in Red Panda population reported in China over the last 50 years, and those in western/Himalayan area are considered to be in worse shape


          - Red Pandas have a naturally low birth rate (usually single or twin births per year) and a high death rate in the wild.


          - Natural population subdivision from topography and ecology has been worsened by human encroachment, leading to severe fragmentation of the remaining wild population. For example, 40 animals in 4 groups share resources of a preserve in Nepal with 30,000 humans (only 6% of its 1710 km2 is preferred red panda habitat).


          - Small groups of animals, with little opportunity for exchange between them, face the risk of inbreeding, decreased genetic diversity, and even extinction.


          - Habitat loss: deforestation, grazing, farming, e.g., government-encouraged cheese production for tourists in Nepal contributed to fuel wood consumption for the factory, overgrazing by chauri (cattle-yak hybrid) impacting bamboo growth, and intrusion by herders and dogs (often attacking cubs).


          - Agricultural terracing on former Red Panda habitat in Nepal.


          - Poaching: 'good-luck charm' hats for Chinese newlyweds, other fur clothing, illegal pet trade.


          


          In Culture


          The Chinese name of the Red Panda is 小熊貓; (pinyin: xiǎo xing māo), meaning 'small panda' or, more analytically, 'small bear-cat', in which 'bear-cat' is the Chinese name for the panda. The Chinese name of the Red Panda is based on that of the Giant Panda, unlike English where the Giant Panda has been named after the Red Panda. The Red Panda is also sometimes known as hǔo h (火狐), which literally translates as "fire fox", a name which can designate either the red fox or the Red Panda.


          The term fire-fox, as used to describe the Red Panda, has been propagated by its use as the logo for the web browser Mozilla Firefox. The old Chinese designation of Red Panda as fire fox refers to the Red Pandas fur colour.


          In the Indian province of Sikkim the Red Panda is the national animal and it is also the mascot of the Darjiling international festivals.
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          The Red Sea is a salt water inlet of the Indian Ocean between Africa and Asia. The connection to the ocean is in the south through the Bab el Mandeb sound and the Gulf of Aden. In the north are the Sinai Peninsula, the Gulf of Aqaba, and the Gulf of Suez (leading to the Suez Canal). The Red Sea is a Global 200 ecoregion.


          Occupying a part of the Great Rift Valley, the Red Sea has a surface area of about 438,000 km (169,100 square miles ). It is roughly 2250 km (1398 mi) long and, at its widest point at 355 km (220.6 miles) wide. It has a maximum depth of 2211 m (7254 ft) in the central median trench and an average depth of 490 m (1,608 feet ), but there are also extensive shallow shelves, noted for their marine life and corals. The sea is the habitat of over 1,000 invertebrate species and 200 soft and hard corals and is the world's northernmost tropical sea.
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          Red Sea is a direct translation of the Greek Erythra Thalassa (ά ά), Latin Mare Rubrum, Arabic Al-Baḥr Al-Aḥmar (البحر الأحمر), and Tigrinya Qeyyiḥ bāḥrī (ቀይሕ ባሕሪ).


          The name of the sea may signify the seasonal blooms of the red-coloured cyanobacteria Trichodesmium erythraeum near the water's surface. Some suggest that it refers to the mineral-rich red mountains nearby which are called Harei Edom (הרי אדום). Edom, meaning "ruddy complexion", is also an alternative Hebrew name for the red-faced biblical character Esau (brother of Jacob), and the nation descended from him, the Edomites, which in turn provides yet another possible origin for Red Sea.


          Another hypothesis is that the name comes from the Himyarite, a local group whose own name means red.


          Yet another theory favored by some modern scholars is that the name red is referring to the direction south, the same way the Black Sea's name may refer to north. The basis of this theory is that some Asiatic languages used colour words to refer to the cardinal directions. Herodotus on one occasion uses Red Sea and Southern Sea interchangeably.


          A final theory suggests that it was named so because it borders the Egyptian Desert which the ancient Egyptians called the Dashret or "red land"; therefore it would have been the sea of the red land.


          The association of the Red Sea with the Biblical account of the Exodus, in particular in the Passage of the Red Sea, goes back to the Septuagint translation of the book of Exodus from Hebrew into Koine, in which Hebrew Yam Suph (ים סוף), meaning Reed Sea, is translated as Erythra Thalassa (Red Sea). Yam Suph is also the name for the Red Sea in modern Hebrew.


          


          History


          The earliest known exploration expeditions of the Red Sea were conducted by Ancient Egyptians seeking to establish commercial routes to Punt. One such expedition took place around 2500 BC and another around 1500 BC. Both involved long voyages down the Red Sea.


          The Biblical book of Exodus tells the story of the Israelites' miraculous crossing of a body of water which the Hebrew text calls Yam Suph, traditionally identified as the Red Sea. The account is part of the Israelites' escape from slavery in Egypt, and is told in Exodus 13:17--15:21. (For another possible translation of Yam Suph, see Sea of Reeds.)


          In the 6th century BC Darius I of Persia sent reconnaissance missions to the Red Sea, improving and extending navigation by locating many hazardous rocks and currents. A canal was built between the Nile and the northern end of the Red Sea at Suez. In the late 4th century BC Alexander the Great sent Greek naval expeditions down the Red Sea to the Indian Ocean. Greek navigators continued to explore and compile data on the Red Sea. Agatharchides collected information about the sea in the 2nd century BC. The Periplus of the Erythraean Sea, written sometime around the 1st century AD, contain a detailed description of the Red Sea's ports and sea routes. The Periplus also describes how Hippalus first discovered the direct route from the Red Sea to India.


          The Red Sea was favored for Roman trade with India starting with the reign of Augustus, when the Roman Empire gained control over the Mediterranean, Egypt, and the northern Red Sea. The route had been used by previous states but grew in the volume of traffic under the Romans. From Indian ports goods from China were introduced to the Roman world. Contact between Rome and China depended on the Red Sea, but the route was broken by the Aksumite Empire around the 3rd century AD.


          During medieval times the Red Sea was an important part of the Spice trade route.


          In 1798, France charged General Bonaparte with invading Egypt and capturing the Red Sea. Although he failed in his mission, the engineer J.B. Lepere, who took part in it, revitalised the plan for a canal which had been envisaged during the reign of the Pharaohs. Several canals were built in ancient times, but none lasted for long. The Suez Canal was opened in November 1869. At the time, the British, French, and Italians shared the trading posts. The posts were gradually dismantled following the First World War. After the Second World War, the Americans and Soviets exerted their influence whilst the volume of oil tanker traffic intensified. However, the Six Day War culminated in the closure of the Suez Canal from 1967 to 1975. Today, in spite of patrols by the major maritime fleets in the waters of the Red Sea, the Suez Canal has never recovered its supremacy over the Cape route, which is believed to be less vulnerable.


          


          Oceanography
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          The Red Sea lies between arid land, desert and semi-desert. The main reasons for the better development of reef systems along the Red Sea is because of its greater depths and an efficient water circulation pattern, The Red Sea water mass exchanges its water with the Arabian Sea, Indian Ocean via the Gulf of Aden. These physical factors reduce the effect of high salinity caused by evaporation and cold water in the north and relatively hot water in the south.


          Climate: The climate of the Red Sea is the result of two distinct monsoon seasons; a northeasterly monsoon and a southwesterly monsoon. Monsoon winds occur because of the differential heating between the land surface and sea. Very high surface temperatures coupled with high salinities makes this one of the hottest and saltiest bodies of seawater in the world. The average surface water temperature of the Red Sea during the summer is about 26 C (79 F) in the north and 30C (86F) in the south, with only about 2 C (3.6 F) variation during the winter months. The overall average water temperature is 22C (72F). The rainfall over the Red Sea and its coasts is extremely low averaging 0.06m (2.36in) per year; the rain is mostly in the form of showers of short spells often associated with thunderstorms and occasionally with dust storms. The scarcity of rainfall and no major source of fresh water to the Red Sea result in the excess evaporation as high as 205cm (81in) per year and high salinity with minimal seasonal variation.


          Salinity: The Red Sea is one of the most saline water bodies in the world, due to the effects of the water circulation pattern, resulting from evaporation and wind stress. Salinity ranges between 3.6 and 3.8%.


          Tidal range: In general tide ranges between 0.6m (2.0ft) in the north, near the mouth of the Gulf of Suez and 0.9m (3.0ft) in the south near the Gulf of Aden but it fluctuates between 0.20m (0.66ft) and 0.30m (0.98ft) away from the nodal point. The central Red Sea (Jeddah area) is therefore almost tideless, and as such the annual water level changes are more significant. Because of the small tidal range the water during high tide inundates the coastal sabkhas as a thin sheet of water up to a few hundred meters rather than inundating the sabkhas through a network of channels. However, south of Jeddah in the Shoiaba area the water from the lagoon may cover the adjoining sabkhas as far as 3km (2mi) whereas, north of Jeddah in the Al-kharrar area the sabkhas are covered by a thin sheet of water as far as 2km (1.2mi). The prevailing north and northeastern winds influence the movement of water in the coastal inlets to the adjacent sabkhas, especially during storms. Winter mean sea level is 0.5m (1.6ft) higher than in summer. Tidal velocities passing through constrictions caused by reefs, sand bars and low islands commonly exceed 1-2 m/s (36.5ft/s).


          Current: In the Red Sea detailed current data is lacking, partially because they are weak and variable both spatially and temporally. Temporal and spatial currents variation is as low as 0.5m (1.6ft) and are governed mostly by wind. In summer NW winds drive surface water south for about four months at a velocity of 15-20 cm/s (68in/s)., whereas in winter the flow is reversed resulting in the inflow of water from the Gulf of Aden into the Red Sea. The net value of the latter predominates, resulting in an overall drift to the northern end of the Red Sea. Generally the velocity of the tidal current is between 50-60 cm/s (2023.6in/s) with a maximum of 1m/s (3.3ft). at the mouth of the al-Kharrar Lagoon. However, the range of north-northeast current along the Saudi coast is 8-29 cm/s (311.4in/s).


          Wind Regime: With the exception of the northern part of the Red Sea, which is dominated by persistent north-west winds, with speeds ranging between 7km/h (4.3mph) and 12km/h (7.5mph)., the rest of the Red Sea and the Gulf of Aden are subjected to the influence of regular and seasonally reversible winds. The wind regime is characterized by both seasonal and regional variations in speed and direction with average speed generally increasing northward.


          Wind is the driving force in the Red Sea for transporting the material either as suspension or as bedload. Wind induced currents play an important role in the Red Sea in initiating the process of resuspension of bottom sediments and transfer of materials from sites of dumping to sites of burial in quiescent environment of deposition. Wind generated current measurement is therefore important in order to determine the sediment dispersal pattern and its role in the erosion and accretion of the coastal rock exposure and the submerged coral beds.
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          The Red Sea formed by Arabia splitting from Africa due to plate tectonics. This split started in the Eocene and accelerated during the Oligocene. The sea is still widening and it is considered that the sea will become an ocean in time (as proposed in the model of John Tuzo Wilson).


          Sometime during the Tertiary period the Bab el Mandeb closed and the Red Sea evaporated to an empty hot dry salt-floored sink. Effects causing this would be:-


          
            	A "race" between the Red Sea widening and Perim Island erupting filling the Bab el Mandeb with lava.


            	The lowering of world sea level during the Ice Ages due to much water being locked up in the ice caps.

          


          Today surface water temperatures remain relatively constant at 2125 C (7077 F) and temperature and visibility remain good to around 200 m (656 ft), but the sea is known for its strong winds and unpredictable local currents.


          In terms of salinity, the Red Sea is greater than the world average, approximately 4 percent. This is due to several factors: 1) high rate of evaporation and very little precipitation, 2) a lack of significant rivers or streams draining into the sea, and 3) limited connection with the Indian Ocean (and its lower water salinity).


          A number of volcanic islands rise from the centre of the sea. Most are dormant, but in 2007, Jabal al-Tair island erupted violently.


          


          Desalination plants


          There is extensive demand of desalinated water to meet the requirement of the population and the industries along the Red Sea.


          There are at least 18 desalination plants along the Red Sea coast of Saudi Arabia which discharge warm brine and treatment chemicals (chlorine and anti-scalants) that may cause bleaching and mortality of corals and diseases to the fish stocks. Although this is only a localized phenomenon, it may intensify with time and have a profound impact on the fishing industry.


          The water from the Red Sea is also utilized by oil refineries and cement factories for cooling purposes. Used water drained back into the coastal zones may cause harm to the nearshore environment of the Red Sea.


          


          Facts and figures at a glance


          
            	
              
                	Length: ~2,250km (1,398.1mi) - 79% of the eastern Red Sea with numerous coastal inlets


                	Maximum Width: ~ 306355 km (190220mi) Massawa (Eritrea)


                	Minimum Width: ~ 2629 km (1618mi)- Bab el Mandeb Strait (Yemen)


                	Average Width: ~ 280km (174.0mi)


                	Average Depth: ~ 490m (1,607.6ft)


                	Maximum Depth: ~2,211m (7,253.9ft)


                	Surface Area: 438-450 x 10 km (16,90017,400sqmi)


                	Volume: 215251 x 10 km (51,60060,200cumi)

              

            

          


          
            	
              
                	Approximately 40% of the Red Sea is quite shallow (under 100 m/330ft), and about 25% is under 50m (164ft) deep.


                	About 15% of the Red Sea is over 1,000m (3,300ft) depth that forms the deep axial trough.


                	Shelf breaks are marked by coral reefs


                	Continental slope has an irregular profile (series of steps down to ~500m/1,640ft)


                	Centre of Red Sea has a narrow trough (~ 1,000m/3,281ft; some deeps may exceed 2,500m/8,202ft)

              

            

          


          


          Some of the research cruises in the Red Sea


          Numerous research cruises have been conducted:


          
            	
              
                	Arabia Felix (1761-1767)


                	Vitiaz (1886-1889)


                	Valdivia (1898-1894)


                	Pola (1897-98) Southern Red Sea and (1895/96  Northern Red Sea


                	Ammiraglio Magnaghi (1923/24)


                	Snellius (1929 1930)


                	Mabahiss (1933-1934 and 1934-1935)


                	Albatross (1948)


                	Manihine (1849 and 1952)


                	Calypso (1955)


                	Atlantis and Vema (1958)


                	Xarifa (1961)


                	Meteor (1961)


                	Glomar Challenger (1971)


                	Sonne (1997)


                	Meteor (1999)

              

            

          


          


          Tourism


          The sea is known for its spectacular dive sites such as Ras Mohammed, SS Thistlegorm (shipwreck), Elphinstone, The Brothers, Dolphin Reef and Rocky Island in Egypt and less known sites in Sudan such as Sanganeb, Abington, Angarosh and Shaab Rumi (see photo above).


          The Red Sea became known a sought-after diving destination after the expeditions of Hans Hass in the 1950s, and later by Jacques-Yves Cousteau. Popular tourist resorts include El Gouna, Hurghada, Safaga, Marsa Alam, on the western shore of the Red Sea, and Sharm-El-Sheikh, Dahab, and Taba on the Egyptian side of Sina, as well as Eilat, in Israel in an area known as the Red Sea Riviera.


          Tourism in the South of Red Sea is presently considered risky because of the presence of pirates originating from uncontrolled zones of Eritrea and Somalia. Large vessels such as cargoes are sometimes attacked by high-speed boats heavily armed. The situation is even worse in the Gulf of Aden between Somalia and Yemen.


          


          Bordering countries


          
            [image: Tihama on the Red Sea near Khaukha, Yemen]

            
              Tihama on the Red Sea near Khaukha, Yemen
            

          


          Bordering countries are:


          
            	Northern shore:

              
                	Egypt


                	Israel


                	Jordan

              

            


            	Western shore:

              
                	Egypt


                	Sudan


                	Eritrea

              

            


            	Eastern shore:

              
                	Saudi Arabia


                	Yemen

              

            


            	Southern shore:

              
                	Djibouti


                	Eritrea

              

            

          


          


          Towns and cities


          Towns and cities on the Red Sea coast include:


          
            
              	
                
                  	[image: Flag of Egypt] Hala'ib (حلايب)

                

              

              	
                
                  	[image: Flag of Egypt] Nuweiba (نويبع)

                

              

              	
                
                  	[image: Flag of Egypt] El Suweis (السويس)

                

              

              	
                
                  	[image: Flag of Saudi Arabia] Rabigh (رابغ)

                

              
            

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Red_Sea"
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        Redshift


        
          

          
            [image: Absorption lines in the optical spectrum of a supercluster of distant galaxies (right), as compared to absorption lines in the optical spectrum of the Sun (left). Arrows indicate redshift. Wavelength increases up towards the red and beyond (frequency decreases).]

            
              Absorption lines in the optical spectrum of a supercluster of distant galaxies (right), as compared to absorption lines in the optical spectrum of the Sun (left). Arrows indicate redshift. Wavelength increases up towards the red and beyond (frequency decreases).
            

          


          In physics and astronomy, redshift occurs when the electromagnetic radiation, usually visible light, that is emitted from or reflected off an object is shifted towards the (less energetic) red end of the electromagnetic spectrum. More generally, redshift is defined as an increase in the wavelength of electromagnetic radiation received by a detector compared with the wavelength emitted by the source. This increase in wavelength corresponds to a decrease in the frequency of the electromagnetic radiation. Conversely, a decrease in wavelength is called blue shift.


          Any increase in wavelength is called "redshift", even if it occurs in electromagnetic radiation of non-optical wavelengths, such as gamma rays, x-rays and ultraviolet. This nomenclature might be confusing since, at wavelengths longer than red (e.g., infrared, microwaves, and radio waves), redshifts shift the radiation away from the red wavelengths.


          An observed redshift due to the Doppler effect occurs whenever a light source moves away from the observer, corresponding to the Doppler shift that changes the perceived frequency of sound waves. Although observing such redshifts, or complementary blue shifts, has several terrestrial applications (e.g., Doppler radar and radar guns), spectroscopic astrophysics uses Doppler redshifts to determine the movement of distant astronomical objects. This phenomenon was first predicted and observed in the 19th century as scientists began to consider the dynamical implications of the wave-nature of light.


          Another cause of redshift is the expansion of the universe, which explains the observation that the redshifts of distant galaxies, quasars, and intergalactic gas clouds increase in proportion to their distance from the earth. This mechanism is a key feature of the Big Bang model of physical cosmology.


          Gravitational redshift is observed if the receiver is located at higher gravitational potential than the source. The cause of gravitational redshift is the time dilation that occurs near massive objects, according to general relativity


          All three of these phenomena, whose wide range of instantiations are the focus of this article, can be understood under the umbrella of frame transformation laws, as described below. There exist numerous other mechanisms with different physical and mathematical descriptions that can lead to a shift in the frequency of electromagnetic radiation and whose action is generally not referred to as a "redshift", including scattering and optical effects (for more see section on physical optics and radiative transfer).


          


          History


          The history of the subject began with the development in the 19th century of wave mechanics and the exploration of phenomena associated with the Doppler effect. The effect is named after Christian Andreas Doppler, who offered the first known physical explanation for the phenomenon in 1842. The hypothesis was tested and confirmed for sound waves by the Dutch scientist Christoph Hendrik Diederik Buys Ballot in 1845. Doppler correctly predicted that the phenomenon should apply to all waves, and in particular suggested that the varying colors of stars could be attributed to their motion with respect to the Earth. While this attribution turned out to be incorrect (stellar colors are indicators of a star's temperature, not motion), Doppler would later be vindicated by verified redshift observations.


          The first Doppler redshift was described in 1848 by French physicist Armand-Hippolyte-Louis Fizeau, who pointed to the shift in spectral lines seen in stars as being due to the Doppler effect. The effect is sometimes called the "Doppler-Fizeau effect". In 1868, British astronomer William Huggins was the first to determine the velocity of a star moving away from the Earth by this method.


          In 1871, optical redshift was confirmed when the phenomenon was observed in Fraunhofer lines using solar rotation, about 0.1  in the red. In 1901 Aristarkh Belopolsky verified optical redshift in the laboratory using a system of rotating mirrors.


          The earliest occurrence of the term "red-shift" in print (in this hyphenated form), appears to be by American astronomer Walter S. Adams in 1908, where he mentions "Two methods of investigating that nature of the nebular red-shift". The word doesn't appear unhyphenated, perhaps indicating a more common usage of its German equivalent, Rotverschiebung, until about 1934 by Willem de Sitter.


          Beginning with observations in 1912, Vesto Slipher discovered that most spiral nebulae had considerable redshifts. Subsequently, Edwin Hubble discovered an approximate relationship between the redshift of such "nebulae" (now known to be galaxies in their own right) and the distance to them with the formulation of his eponymous Hubble's law. These observations corroborated Alexander Friedman's 1922 work, in which he derived the famous Friedmann equations. They are today considered strong evidence for an expanding universe and the Big Bang theory.


          


          Measurement, characterization, and interpretation


          The spectrum of light that comes from a single source (see idealized spectrum illustration top-right) can be measured. To determine the redshift, features in the spectrum such as absorption lines, emission lines, or other variations in light intensity, are searched for. If found, these features can be compared with known features in the spectrum of various chemical compounds found in experiments where that compound is located on earth. A very common atomic element in space is hydrogen. The spectrum of originally featureless light shined through hydrogen will show a signature spectrum specific to hydrogen that has features at regular intervals. If restricted to absorption lines it would look similar to the illustration (top right). If the same pattern of intervals is seen in an observed spectrum from a distant source but occurring at shifted wavelengths, it can be identified as hydrogen too. If the same spectral line is identified in both spectra but at different wavelengths then the redshift can be calculated using the table below. Determining the redshift of an object in this way requires a frequency- or wavelength-range. In order to calculate the redshift one has to know the wavelength of the emitted light in the rest frame of the source, in other words, the wavelength that would be measured by an observer located adjacent to and comoving with the source. Since in astronomical applications this measurement cannot be done directly, because that would require travelling to the distant star of interest, the method using spectral lines described here is used instead. Redshifts cannot be calculated by looking at unidentified features whose rest-frame frequency is unknown, or with a spectrum that is featureless or white noise (random fluctuations in a spectrum).


          Redshift (and blue shift) may be characterized by the relative difference between the observed and emitted wavelengths (or frequency) of an object. In astronomy, it is customary to refer to this change using a dimensionless quantity called z. If  represents wavelength and f represents frequency (note, f = c where c is the speed of light), then z is defined by the equations:


          
            
              Calculation of redshift, z
            

            
              	Based on wavelength

              	Based on frequency
            


            
              	[image: z = \frac{\lambda_{\mathrm{observed}} - \lambda_{\mathrm{emitted}}}{\lambda_{\mathrm{emitted}}}]

              	[image: z = \frac{f_{\mathrm{emitted}} - f_{\mathrm{observed}}}{f_{\mathrm{observed}}}]
            


            
              	[image: 1+z = \frac{\lambda_{\mathrm{observed}}}{\lambda_{\mathrm{emitted}}}]

              	[image: 1+z = \frac{f_{\mathrm{emitted}}}{f_{\mathrm{observed}}}]
            

          


          After z is measured, the distinction between redshift and blue shift is simply a matter of whether z is positive or negative. See the mechanisms section below for some basic interpretations that follow when either a redshift or blue shift is observed. For example, Doppler effect blue shifts (z < 0) are associated with objects approaching (moving closer to) the observer with the light shifting to greater energies. Conversely, Doppler effect redshifts (z > 0) are associated with objects receding (moving away) from the observer with the light shifting to lower energies. Likewise, gravitational blue shifts are associated with light emitted from a source residing within a weaker gravitational field observed within a stronger gravitational field, while gravitational redshifting implies the opposite conditions.


          


          Mechanisms


          A single photon propagated through a vacuum can redshift in several distinct ways. Each of these mechanisms produces a Doppler-like redshift, meaning that z is independent of wavelength. These mechanisms are described with Galilean, Lorentz, or general relativistic transformations between one frame of reference and another.


          
            
              Redshift Summary
            

            
              	Redshift type

              	Frame transformation law

              	Example of a metric

              	Definition
            


            
              	Doppler redshift

              	Galilean transformation

              	Euclidean metric

              	[image: z = \frac{v}{c}]
            


            
              	Relativistic Doppler

              	Lorentz transformation

              	Minkowski metric

              	[image: z = \left(1 + \frac{v}{c}\right) \gamma - 1]
            


            
              	Cosmological redshift

              	General relativistic tr.

              	FRW metric

              	[image: z = \frac{a_{\mathrm{now}}}{a_{\mathrm{then}}} - 1]
            


            
              	Gravitational redshift

              	General relativistic tr.

              	Schwarzschild metric

              	[image: z=\frac{1}{\sqrt{1-\left(\frac{2GM}{rc^2}\right)}}-1]
            

          


          


          Doppler effect


          If a source of the light is moving away from an observer, then redshift (z > 0) occurs; if the source moves towards the observer, then blue shift (z < 0) occurs. This is true for all electromagnetic waves and is explained by the Doppler effect. Consequently, this type of redshift is called the Doppler redshift. If the source moves away from the observer with velocity v, then, ignoring relativistic effects, the redshift is given by


          
            	[image: z \approx \frac{v}{c}]   (Since [image: \gamma \approx 1], see below)

          


          where c is the speed of light. In the classical Doppler effect, the frequency of the source is not modified, but the recessional motion causes the illusion of a lower frequency.


          


          Relativistic Doppler effect


          A more complete treatment of the Doppler redshift requires considering relativistic effects associated with motion of sources close to the speed of light. A complete derivation of the effect can be found in the article on the relativistic Doppler effect. In brief, objects moving close to the speed of light will experience deviations from the above formula due to the time dilation of special relativity which can be corrected for by introducing the Lorentz factor  into the classical Doppler formula as follows:


          
            	[image: 1 + z = \left(1 + \frac{v}{c}\right) \gamma]

          


          This phenomenon was first observed in a 1938 experiment performed by Herbert E. Ives and G.R. Stilwell, called the Ives-Stilwell experiment.


          Since the Lorentz factor is dependent only on the magnitude of the velocity, this causes the redshift associated with the relativistic correction to be independent of the orientation of the source movement. In contrast, the classical part of the formula is dependent on the projection of the movement of the source into the line of sight which yields different results for different orientations. Consequently, for an object moving at an angle  to the observer (zero angle is directly away from the observer), the full form for the relativistic Doppler effect becomes:


          
            	[image: 1+ z = \frac{1 + v \cos (\theta)/c}{\sqrt{1-v^2/c^2}}]

          


          and for motion solely in the line of sight ( = 0), this equation reduces to:


          
            	[image: 1 + z = \sqrt{\frac{1 + \frac{v}{c}}{1 - \frac{v}{c}}}]

          


          For the special case that the source is moving at right angles ( = 90) to the detector, the relativistic redshift is known as the transverse redshift, and a redshift:


          
            	[image: 1 + z = \frac{1}{\sqrt{1-v^2/c^2}}]

          


          is measured, even though the object is not moving away from the observer. Even if the source is moving towards the observer, if there is a transverse component to the motion then there is some speed at which the dilation just cancels the expected blue shift and at higher speed the approaching source will be redshifted.


          


          Expansion of space


          In the early part of the twentieth century, Slipher, Hubble and others made the first measurements of the redshifts and blue shifts of galaxies beyond the Milky Way. They initially interpreted these redshifts and blue shifts as due solely to the Doppler effect, but later Hubble discovered a rough correlation between the increasing redshifts and the increasing distance of galaxies. Theorists almost immediately realized that these observations could be explained by a different mechanism for producing redshifts. Hubble's law of the correlation between redshifts and distances is required by models of cosmology derived from general relativity that have a metric expansion of space. As a result, photons propagating through the expanding space are stretched, creating the cosmological redshift. This differs from the Doppler effect redshifts described above because the velocity boost (i.e. the Lorentz transformation) between the source and observer is not due to classical momentum and energy transfer, but instead the photons increase in wavelength and redshift as the space through which they are traveling expands. This effect is prescribed by the current cosmological model as an observable manifestation of the time-dependent cosmic scale factor (a) in the following way:


          
            	[image: 1+z = \frac{a_{\mathrm{now}}}{a_{\mathrm{then}}}.]

          


          This type of redshift is called the cosmological redshift or Hubble redshift. If the universe were contracting instead of expanding, we would see distant galaxies blue shifted by an amount proportional to their distance instead of redshifted.


          These galaxies are not receding simply by means of a physical velocity in the direction away from the observer; instead, the intervening space is stretching, which accounts for the large-scale isotropy of the effect demanded by the cosmological principle. For cosmological redshifts of z < 0.1 the effects of spacetime expansion are minimal and observed redshifts dominated by the peculiar motions of the galaxies relative to one another that cause additional Doppler redshifts and blue shifts. The difference between physical velocity and space expansion can be illustrated by the Expanding Rubber Sheet Universe, a common cosmological analogy used to describe the expansion of space. If two objects are represented by ball bearings and spacetime by a stretching rubber sheet, the Doppler effect is caused by rolling the balls across the sheet to create peculiar motion. The cosmological redshift occurs when the ball bearings are stuck to the sheet and the sheet is stretched. (Obviously, there are dimensional problems with the model, as the ball bearings should be in the sheet, and cosmological redshift produces higher velocities than Doppler does if the distance between two objects is large enough.)


          In spite of the distinction between redshifts caused by the velocity of objects and the redshifts associated with the expanding universe, astronomers sometimes refer to "recession velocity" in the context of the redshifting of distant galaxies from the expansion of the Universe, even though it is only an apparent recession. As a consequence, popular literature often uses the expression "Doppler redshift" instead of "cosmological redshift" to describe the motion of galaxies dominated by the expansion of spacetime, despite the fact that a "cosmological recessional speed" when calculated will not equal the velocity in the relativistic Doppler equation. In particular, Doppler redshift is bound by special relativity; thus v > c is impossible while, in contrast, v > c is possible for cosmological redshift because the space which separates the objects (e.g., a quasar from the Earth) can expand faster than the speed of light. More mathematically, the viewpoint that "distant galaxies are receding" and the viewpoint that "the space between galaxies is expanding" are related by changing coordinate systems. Expressing this precisely requires working with the mathematics of the Friedmann-Robertson-Walker metric.


          


          Gravitational redshift


          
            [image: A graphical representation of the gravitational redshift due to a neutron star]

            
              A graphical representation of the gravitational redshift due to a neutron star
            

          


          In the theory of general relativity, there is time dilation within a gravitational well. This is known as the gravitational redshift or Einstein Shift. The theoretical derivation of this effect follows from the Schwarzschild solution of the Einstein equations which yields the following formula for redshift associated with a photon traveling in the gravitational field of an uncharged, nonrotating, spherically symmetric mass:


          
            	[image: 1+z=\frac{1}{\sqrt{1-\left(\frac{2GM}{rc^2}\right)}}],

          


          where


          
            	[image: G\,] is the gravitational constant,


            	[image: M\,] is the mass of the object creating the gravitational field,


            	[image: r\,] is the radial coordinate of the observer (which is analogous to the classical distance from the centre of the object, but is actually a Schwarzschild coordinate), and


            	[image: c\,] is the speed of light.

          


          This gravitational redshift result can be derived from the assumptions of special relativity and the equivalence principle; the full theory of general relativity is not required.


          The effect is very small but measurable on Earth using the Mossbauer effect and was first observed in the Pound-Rebka experiment. However, it is significant near a black hole, and as an object approaches the event horizon the red shift becomes infinite. It is also the dominant cause of large angular-scale temperature fluctuations in the cosmic microwave background radiation (see Sachs-Wolfe effect).


          


          Observations in astronomy


          The redshift observed in astronomy can be measured because the emission and absorption spectra for atoms are distinctive and well known, calibrated from spectroscopic experiments in laboratories on Earth. When the redshift of various absorption and emission lines from a single astronomical object is measured, z is found to be remarkably constant. Although distant objects may be slightly blurred and lines broadened, it is by no more than can be explained by thermal or mechanical motion of the source. For these reasons and others, the consensus among astronomers is that the redshifts they observe are due to some combination of the three established forms of Doppler-like redshifts. Alternative hypotheses are not generally considered plausible.


          Spectroscopy, as a measurement, is considerably more difficult than simple photometry, which measures the brightness of astronomical objects through certain filters. When photometric data is all that is available (for example, the Hubble Deep Field and the Hubble Ultra Deep Field), astronomers rely on a technique for measuring photometric redshifts. Due to the filter being sensitive to a range of wavelengths and the technique relying on making many assumptions about the nature of the spectrum at the light-source, errors for these sorts of measurements can range up to z = 0.5, and are much less reliable than spectroscopic determinations. However, photometry does allow at least for a qualitative characterization of a redshift. For example, if a sun-like spectrum had a redshift of z = 1, it would be brightest in the infrared rather than at the yellow-green colour associated with the peak of its blackbody spectrum, and the light intensity will be reduced in the filter by a factor of two (1+z) (see K correction for more details on the photometric consequences of redshift).


          


          Local observations


          
            [image: A picture of the solar corona taken with the LASCO C1 coronagraph. The picture is a color coded image of the doppler shift of the FeXIV 5308 � line, caused by the coronal plasma velocity towards or away from the satellite.]

            
              A picture of the solar corona taken with the LASCO C1 coronagraph. The picture is a colour coded image of the doppler shift of the FeXIV 5308  line, caused by the coronal plasma velocity towards or away from the satellite.
            

          


          In nearby objects (within our Milky Way galaxy) observed redshifts are almost always related to the line of sight velocities associated with the objects being observed. Observations of such redshifts and blue shifts have enabled astronomers to measure velocities and parametrize the masses of the orbiting stars in spectroscopic binaries, a method first employed in 1868 by British astronomer William Huggins. Similarly, small redshifts and blue shifts detected in the spectroscopic measurements of individual stars are one way astronomers have been able to diagnose and measure the presence and characteristics of planetary systems around other stars. Measurements of redshifts to fine detail are used in helioseismology to determine the precise movements of the photosphere of the Sun. Redshifts have also been used to make the first measurements of the rotation rates of planets, velocities of interstellar clouds, the rotation of galaxies, and the dynamics of accretion onto neutron stars and black holes which exhibit both Doppler and gravitational redshifts. Additionally, the temperatures of various emitting and absorbing objects can be obtained by measuring Doppler broadening  effectively redshifts and blue shifts over a single emission or absorption line. By measuring the broadening and shifts of the 21-centimeter hydrogen line in different directions, astronomers have been able to measure the recessional velocities of interstellar gas, which in turn reveals the rotation curve of our Milky Way. Similar measurements have been performed on other galaxies, such as Andromeda. As a diagnostic tool, redshift measurements are one of the most important spectroscopic measurements made in astronomy.


          


          Extragalactic observations
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          The most distant objects exhibit larger redshifts corresponding to the Hubble flow of the universe. The largest observed redshift, corresponding to the greatest distance and furthest back in time, is that of the cosmic microwave background radiation; the numerical value of its redshift is about z = 1089 (z = 0 corresponds to present time), and it shows the state of the Universe about 13.7 billion years ago, and 379,000 years after the initial moments of the Big Bang.


          The luminous point-like cores of quasars were the first "high-redshift" (z > 0.1) objects discovered before the improvement of telescopes allowed for the discovery of other high-redshift galaxies.


          For galaxies more distant than the Local Group and the nearby Virgo Cluster, but within a thousand megaparsecs or so, the redshift is approximately proportional to the galaxy's distance. This correlation was first observed by Edwin Hubble and has come to be known as Hubble's law. Vesto Slipher was the first to discover galactic redshifts, in about the year 1912, while Hubble correlated Slipher's measurements with distances he measured by other means to formulate his Law. In the widely accepted cosmological model based on general relativity, redshift is mainly a result of the expansion of space: this means that the farther away a galaxy is from us, the more the space has expanded in the time since the light left that galaxy, so the more the light has been stretched, the more redshifted the light is, and so the faster it appears to be moving away from us. Hubble's law follows in part from the Copernican principle. Because it is usually not known how luminous objects are, measuring the redshift is easier than more direct distance measurements, so redshift is sometimes in practice converted to a crude distance measurement using Hubble's law.


          Gravitational interactions of galaxies with each other and clusters cause a significant scatter in the normal plot of the Hubble diagram. The peculiar velocities associated with galaxies superimpose a rough trace of the mass of virialized objects in the universe. This effect leads to such phenomena as nearby galaxies (such as the Andromeda Galaxy) exhibiting blue shifts as we fall towards a common barycenter, and redshift maps of clusters showing a Finger of God effect due to the scatter of peculiar velocities in a roughly spherical distribution. This added component gives cosmologists a chance to measure the masses of objects independent of the mass to light ratio (the ratio of a galaxy's mass in solar masses to its brightness in solar luminosities), an important tool for measuring dark matter.


          The Hubble law's linear relationship between distance and redshift assumes that the rate of expansion of the universe is constant. However, when the universe was much younger, the expansion rate, and thus the Hubble "constant", was larger than it is today. For more distant galaxies, then, whose light has been travelling to us for much longer times, the approximation of constant expansion rate fails, and the Hubble law becomes a non-linear integral relationship and dependent on the history of the expansion rate since the emission of the light from the galaxy in question. Observations of the redshift-distance relationship can be used, then, to determine the expansion history of the universe and thus the matter and energy content.


          While it was long believed that the expansion rate has been continuously decreasing since the Big Bang, recent observations of the redshift-distance relationship using Type Ia supernovae have suggested that in comparatively recent times the expansion rate of the universe has begun to accelerate.


          


          Highest redshifts


          Currently, the highest measured quasar redshift is z = 6.4, with the highest confirmed spectroscopic redshift of a galaxy being IOK-1, at a redshift z = 6.96, and the highest lensed galaxy redshift being z = 7.0 while as-yet unconfirmed reports from a gravitational lens observed in a distant galaxy cluster may indicate a galaxy with a redshift of z = 10.


          The highest known redshift radio galaxy (TN J0924-2201) is at a redshift z = 5.2 and the highest known redshift molecular material is the detection of emission from the CO molecule from the quasar SDSS J1148+5251 at z = 6.42


          


          Redshift surveys


          
            [image: Rendering of the 2dFGRS data]

            
              Rendering of the 2dFGRS data
            

          


          With the advent of automated telescopes and improvements in spectroscopes, a number of collaborations have been made to map the universe in redshift space. By combining redshift with angular position data, a redshift survey maps the 3D distribution of matter within a field of the sky. These observations are used to measure properties of the large-scale structure of the universe. The Great Wall, a vast supercluster of galaxies over 500 million light-years wide, provides a dramatic example of a large-scale structure that redshift surveys can detect.


          The first redshift survey was the CfA Redshift Survey, started in 1977 with the initial data collection completed in 1982. More recently, the 2dF Galaxy Redshift Survey determined the large-scale structure of one section of the Universe, measuring z-values for over 220,000 galaxies; data collection was completed in 2002, and the final data set was released 30 June 2003. (In addition to mapping large-scale patterns of galaxies, 2dF established an upper limit on neutrino mass.) Another notable investigation, the Sloan Digital Sky Survey (SDSS), is ongoing as of 2005 and aims to obtain measurements on around 100 million objects. SDSS has recorded redshifts for galaxies as high as 0.4, and has been involved in the detection of quasars beyond z = 6. The DEEP2 Redshift Survey uses the Keck telescopes with the new "DEIMOS" spectrograph; a follow-up to the pilot program DEEP1, DEEP2 is designed to measure faint galaxies with redshifts 0.7 and above, and it is therefore planned to provide a complement to SDSS and 2dF.


          


          Effects due to physical optics or radiative transfer


          The interactions and phenomena summarized in the subjects of radiative transfer and physical optics can result in shifts in the wavelength and frequency of electromagnetic radiation. In such cases the shifts correspond to a physical energy transfer to matter or other photons rather than being due to a transformation between reference frames. These shifts can be due to such physical phenomena as coherence effects or the scattering of electromagnetic radiation whether from charged elementary particles, from particulates, or from fluctuations of the index of refraction in a dielectric medium as occurs in the radio phenomenon of radio whistlers. While such phenomena are sometimes referred to as "redshifts" and "blue shifts", the physical interactions of the electromagnetic radiation field with itself or intervening matter distinguishes these phenomena from the reference-frame effects. In astrophysics, light-matter interactions that result in energy shifts in the radiation field are generally referred to as "reddening" rather than "redshifting" which, as a term, is normally reserved for the effects discussed above.


          In many circumstances scattering causes radiation to redden because entropy results in the predominance of many low-energy photons over few high-energy ones (while conserving total energy). Except possibly under carefully controlled conditions, scattering does not produce the same relative change in wavelength across the whole spectrum; that is, any calculated z is generally a function of wavelength. Furthermore, scattering from random media generally occurs at many angles, and z is a function of the scattering angle. If multiple scattering occurs, or the scattering particles have relative motion, then there is generally distortion of spectral lines as well.


          In interstellar astronomy, visible spectra can appear redder due to scattering processes in a phenomenon referred to as interstellar reddening  similarly Rayleigh scattering causes the atmospheric reddening of the Sun seen in the sunrise or sunset and causes the rest of the sky to have a blue colour. This phenomenon is distinct from redshifting because the spectroscopic lines are not shifted to other wavelengths in reddened objects and there is an additional dimming and distortion associated with the phenomenon due to photons being scattered in and out of the line of sight.
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          The red squirrel or Eurasian red squirrel (Sciurus vulgaris) is a species of tree squirrel ( genus Sciurus). The red squirrel is a tree-dwelling omnivorous rodent that is common throughout Eurasia. In Britain, however, numbers have decreased drastically, in part due to the introduction of the eastern gray squirrel from North America and in part through poor management of its woodland habitat.


          


          Description


          The red squirrel has a typical head-and-body length of 19 to 23 cm (7.5 to 9 in), a tail length of 15 to 20 cm (5.9 to 7.9 in) and a mass of 250 to 340 g (8.8 to 12 oz). It is not sexually dimorphic, as males and females are the same size. The red squirrel is slightly smaller than the eastern grey squirrel which has a head-and-body length of 25 to 30 cm (0.8 to 1 oz) and weighs between 400 and 800 g (14 oz to 1.8 lb). It is thought that the long tail helps the squirrel to balance and steer when jumping from tree to tree and running along branches and may keep the animal warm during sleep.
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          The coat of the red squirrel varies in colour with time of year and location. There are several different coat colour morphs ranging from black to red. Red coats are most common in Great Britain; in other parts of Europe and Asia the different coat colours co-exist within populations, much like hair colour in humans. The underside of the squirrel is always white-cream in colour. The red squirrel sheds its coat twice a year, switching from a thinner summer coat to a thicker, darker winter coat with noticeably larger ear-tufts (a prominent distinguishing feature of this species) between August and November. A lighter, redder overall coat colour, along with the larger ear-tufts, helps to distinguish the European red squirrel from both the eastern grey squirrel or the American red squirrel.


          The red squirrel, like most tree squirrels, has sharp, curved claws to enable the climbing of trees, even when branches are overhanging.


          


          Reproduction and mortality


          Mating can occur in late winter during February and March and in summer between June and July. Up to two litters a year per female are possible. Each litter usually contains three or four young although as many as six may be born. Gestation is about 38 to 39 days. The young are looked after by the mother alone and are born helpless, blind and deaf and weigh between 10 and 15 g. Their body is covered by hair at 21 days, their eyes and ears open after three to four weeks, and they develop all their teeth by 42 days. Juvenile red squirrels can eat solids around 40 days following birth and from that point can leave the nest on their own to find food; however, they still suckle from their mother until weaning occurs at 8 to 10 weeks.


          During mating, males detect females that are in strus by an odour that they produce, and although there is no courtship the male will chase the female for up to an hour prior to mating. Usually multiple males will chase a single female until the dominant male, usually the largest in the group, mates with the female. Males and females will mate multiple times with many partners. Females must reach a minimum body mass before they enter strus, and heavy females on average produce more young. If food is scarce breeding may be delayed. Typically a female will produce her first litter in her second year.


          The lifespan of the red squirrel is on average 3 years, although individuals may reach 7 years of age, and 10 in captivity. Survival is positively related to availability of autumnwinter tree seeds; on average, 7585% of juveniles disappear during their first winter, and mortality is approximately 50% for winters following the first.


          


          Ecology and behaviour
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          The red squirrel is native to coniferous forest and is also found in temperate broadleaf woodlands. The squirrel makes a nest known as a drey in a branch-fork of a conifer by laying down twigs to make a domed structure about 25 to 30 cm in diameter, then lining it with moss, leaves, grass and bark. Hollows and woodpeckers' nests are also used. The red squirrel is a solitary animal and is shy and reluctant to share food with others. However, outside the breeding season and particularly in winter, multiple red squirrels may share a drey to keep warm. Social organization is based on dominance hierarchies among and between sexes; although males are not necessarily dominant to females, the dominant animals tend to be larger and older than subordinate animals, and dominant males tend to have larger home ranges than subordinate males or females.


          The red squirrel eats mostly the seeds of trees, neatly stripping conifer cones to get at the seeds within. Fungi, birds' eggs, berries and young shoots are also eaten. Often the bark of trees is removed to allow access to sap. Between 60% and 80% of its active period may be spent foraging and feeding. Excess food is put into caches, either buried or in nooks or holes in trees, and eaten when food is scarce. Although the red squirrel remembers where it created caches at a better-than-chance level, its spatial memory is substantially less accurate and durable than that of grey squirrel; it therefore will often have to search for them when in need, and many caches are never found again. No territories are maintained, and the feeding areas of individuals overlap considerably.


          The active period for the red squirrel is in the morning and in the late afternoon and evening. It often rests in its nest in the middle of the day, avoiding the heat and the high visibility to birds of prey that are dangers during these hours. During the winter, this mid-day rest is often much more brief, or absent entirely, although harsh weather may cause the animal to stay in its nest for up to days at a time.


          Arboreal predators include small mammals including the pine marten, wild cats, and the stoat, which preys on nestlings; birds, including owls and raptors such as the goshawk and buzzards, may also take the red squirrel. The red fox, cats and dogs can prey upon the red squirrel when it is on the ground. Humans influence the population size and mortality of the red squirrel by destroying or altering habitats, by causing road casualties, and by controlling populations by hunting.


          The red squirrel collects mushrooms and dries them in trees.


          


          Conservation


          The red squirrel is protected in most of Europe, as it is listed in Appendix III of the Bern Convention; it is also listed as Near Threatened on the IUCN Red List. In some areas it is abundant and is hunted for its fur. Although not thought to be under any threat worldwide, the red squirrel has drastically reduced in number in the United Kingdom. Fewer than 140,000 individuals are thought to be left , approximately 85% of which are in Scotland. This population decrease is often ascribed to the introduction of the eastern gray squirrel from North America, but the loss and fragmentation of its native woodland habitat has also played a major role.


          In order to conserve the remaining numbers of the red squirrel, the UK government in January 2006 announced a mass culling program for the eastern gray squirrel. This was welcomed by many conservation groups. An earlier cull of the eastern gray squirrel began in 1998 on the North Wales island of Anglesey. This facilitated the natural recovery of the remaining red squirrel populations and has been followed by the successful reintroduction of the red squirrel into Newborough Forest. The UK has established a local program known as the "North East Scotland Biodiversity Partnership", an element of the national Biodiversity Action Plan. This program is administered by the Grampian Squirrel Society, with an aim of protecting the red squirrel; the program centers on the Banchory and Cults areas.


          There are also several local conservation groups in the UK, for example, the Red Squirrel Conservation group in Mallerstang, Cumbria.


          Outside the UK and Ireland, the threat from the eastern gray squirrel comes from a population in Piedmont, Italy, where two pairs escaped from captivity in 1948. A significant drop in red squirrel populations in the area has been observed since 1970, and it is feared that the eastern gray squirrel may expand into the rest of Europe.


          The eastern gray squirrel population appears to be able to out-compete the red squirrel for various reasons:


          
            	The eastern gray squirrel can easily digest acorns, while the red squirrel cannot.


            	The eastern gray squirrel carries a disease, the squirrel parapoxvirus, that does not appear to affect their health but will often kill the red squirrel.


            	When the red squirrel is put under pressure, it will not breed as often.

          


          It is worth noting that the eastern gray squirrel and the red squirrel are not directly antagonistic towards each other, and direct violent conflict between these species is not a factor in the decline in red squirrel populations.


          Research undertaken in 2007 in the UK credits the Pine Marten with reducing the population of the invasive eastern gray squirrel in the UK. Where the range of the expanding Pine Marten population meets that of the Gray Squirrel, the population of these squirrels retreats. It is theorised that because the gray squirrel spends more time on the ground than the red, that they are far more apt to come in contact with this predator.


          


          Cultural and economic significance


          In Norse mythology, Ratatosk is a red squirrel who runs up and down with messages in the world tree, Yggdrasill, and spreads gossip. In particular, he ferried insults between the eagle at the top of Yggdrasill and the dragon Nhggr beneath its roots.


          The red squirrel used to be widely hunted for its pelt. In Finland squirrel pelts were used as currency in ancient times, before the introduction of coinage. The expression "squirrel pelt" is still widely understood there to be a reference to money.


          On the island of Anglesey, red squirrel conservation forms part of a broader socio-economic project managed by Menter Mon. An island-wide cull of gray squirrels has entered the final stage, and the red squirrel is now being reintroduced across the full spectrum of habitats within which it was once found. Some of the released animals can be watched via a live-feed webcam.


          


          Taxonomy and distribution
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          There have been over 40 described subspecies of the red squirrel, but the taxonomic status of some of these is uncertain. A study published in 1971 recognises 16 subspecies and has served as a basis for subsequent taxonomic work.


          
            	S. v. altaicus Serebrennikov, 1928


            	S. v. anadyrensis Ognev, 1929


            	S. v. argenteus Kerr, 1792


            	S. v. balcanicus Heinrich, 1936


            	S. v. bashkiricus Ognev, 1935


            	S. v. fuscoater Altum, 1876


            	S. v. fusconigricans Dvigubsky, 1804


            	S. v. infuscatus Cabrera, 1905


            	S. v. italicus Bonaparte, 1838


            	S. v. jacutensis Ognev, 1929


            	S. v. jenissejensis Ognev, 1935


            	S. v. leucourus Kerr, 1792


            	S. v. mantchuricus Thomas, 1909


            	S. v. meridionalis Lucifero, 1907


            	S. v. rupestris Thomas, 1907


            	S. v. vulgaris Linnaeus, 1758
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          The Redwing (Turdus iliacus) is a bird in the thrush family Turdidae, native to Europe and Asia, slightly smaller than the related Song Thrush.


          


          Taxonomy


          This species was first described by Linnaeus in his Systema naturae in 1758 under its current scientific name.


          The English name derives from the bird's red underwing. It is not closely related to the Red-winged Blackbird, a North American species sometimes nicknamed "redwing", which is an icterid, not a thrush. The binomial name derives from the Latin words Turdus, "thrush", and ile "flank".


          The Redwing has two subspecies:


          
            	T. i. iliacus, the nominate subspecies described by Linnaeus, which breeds in mainland Eurasia.


            	T. i. coburni described by Richard Bowdler Sharpe in 1901, which breeds in Iceland and the Faroe Islands and winters from western Scotland and Ireland south to northern Spain. It is darker overall, and marginally larger than the nominate form.

          


          


          Description


          It is 2024 cm long with a wingspan of 3334.5 cm and a weight of 5075 g. The sexes are similar, with plain brown backs and with dark brown spots on the white underparts. The most striking identification features are the red flanks and underwing, and the creamy white stripe above the eye.


          The male has a varied short song, and a whistling flight call.


          


          Distribution and habitat
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          It breeds in northern regions of Europe and Asia, from Iceland south to northernmost Scotland, and east through Scandinavia, the Baltic States, northern Poland and Belarus, and through most of Russia to about 165E in Chukotka Autonomous Okrug. In recent years it has expanded its range slightly, both in eastern Europe where it now breeds south into northern Ukraine, and in southern Greenland, where the Qaqortoq area was colonised in 19901991.


          It is often replaced by the related Ring Ouzel in areas of higher altitude.


          It is migratory, wintering in western, central and southern Europe, northwest Africa, and southwest Asia east to northern Iran. Birds in some parts of the west of the breeding range (particularly southwestern Norway) may be resident, not migrating at all, while those in the far east of the range migrate at least 6,5007,000 km to reach their wintering grounds.


          There are two records of vagrants from the northeast coast of North America.


          



          


          Ecology
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          Migrating and wintering birds often form loose flocks of ten to 200 or more birds, often feeding together with Fieldfares, Blackbirds, and Starlings, sometimes also with Mistle Thrushes, Song Thrushes, and Ring Ouzels. Unlike the Song Thrush, the more nomadic Redwing, does not tend to return regularly to the same wintering areas.


          


          Breeding


          It breeds in conifer and birch forest and tundra. Redwings nest in shrubs or on the ground, laying four to six eggs in a neat nest. The eggs are typically 2.6x1.9 centimetres in size and weigh 4.6grammes, of which 5% is shell, and hatch after 1213 days. The chicks fledge at 1215 days, but the young remain dependent on their parents for a further 14 days.


          A Russian study of blood parasites showed that all the Fieldfares, Redwings and Song Thrushes sampled carried haematozoans, particularly Haemoproteus and Trypanosoma.


          


          Feeding


          It is omnivorous, eating a wide range of insects and earthworms all year, supplemented by berries in autumn and winter, particularly of rowan Sorbus aucuparia and hawthorn Crataegus monogyna.


          


          Status


          The Redwing has an extensive range, estimated at 10millionsquare kilometres (3.8million square miles), and a large population, including an estimated 31 to 42 million individuals in Europe alone. The species is not believed to approach the thresholds for the population decline criterion of the IUCN Red List (i.e., declining more than 30% in ten years or three generations), and is therefore evaluated as Least Concern. Numbers can be adversely affected by severe winters, which may cause heavy mortality, and cold wet summers, which reduce breeding success.
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              	Humboldt County & Del Norte County, California, USA
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          The Redwood National and State Parks (RNSP) are located in the United States, along the coast of northern California. The parks consist of a combined area of 131,983 acres (534.12 km) located entirely within Del Norte and Humboldt Counties and they protect 45% of all remaining Coastal Redwood (Sequoia sempervirens) old-growth forests, totaling at least 38,982acres (157.75km). These trees are the tallest and one of the most massive tree species on Earth. In addition to the redwood forests, the parks preserve other indigenous flora, fauna, grassland prairie, cultural resources, portions of rivers and other streams, and 37miles (60km) of pristine coastline.


          In 1850, old growth redwood forest covered more than 2,000,000acres (8,100km) of the California coast. The northern portion of that area, originally inhabited by Native Americans, attracted many lumbermen and others turned gold miners when a minor gold rush brought them to the region. Failing in efforts to strike it rich in gold, these men turned toward harvesting the giant trees for booming development in San Francisco and other places on the West Coast. After many decades of unobstructed clear-cut logging, serious efforts toward conservation began. By the 1920s work of the Save-the-Redwoods League, founded in 1918 to preserve remaining old growth redwoods, eventually resulted in the establishment of Prairie Creek, Del Norte Coast, and Jedediah Smith Redwoods State Parks among others. Redwood National Park was created in 1968, by which time nearly 90% of the original redwood trees had been logged. The National Park Service (NPS) and the California Department of Parks and Recreation (CDPR) administratively combined Redwood National Park with the three abutting Redwood State Parks in 1994 for the purpose of cooperative forest management and stabilization of forests and watersheds as a single unit. This degree of collaboration between the National Park Service and a state park system is unique in the nation.


          The ecosystem of the RNSP preserves a number of threatened animal species such as the Brown Pelican, Tidewater Goby, Bald Eagle, Chinook Salmon, Northern Spotted Owl, and Steller's Sea Lion. In recognition of the rare ecosystem and cultural history found in the parks, the United Nations designated them a World Heritage Site on September 5, 1980, and an International Biosphere Reserve on June 30, 1983.


          


          History


          As early as 3,000 years ago, Native Americans lived in the park area. Such groups as the Yurok, Tolowa, Shasta, Karok, Chilula, and Wiyot all have historical ties to the region. An 1852 census determined that the Yurok were the most numerous, with 55 villages and an estimated population of 2,500. They used the abundant redwood, which with its linear grain was easily split into planks, as a building material for boats, houses, and small villages. For buildings, the planks would be erected side by side in a narrow trench, with the upper portions bound with leather strapping and held by notches cut into the supporting roof beams. Redwood boards were used to form a shallow sloping roof.


          Spanish, British, Russian, and American explorers visited the coast near the present park as early as the mid 16th century, to trade with local people for seal pelts. Until the arrival of Jedediah Smith, in 1828, no white explorer is known to have thoroughly investigated the inland region. The discovery of gold along Trinity Creek in 1850 brought thousands of miners into the area, which led to conflicts; the native peoples were forcibly removed and in some cases massacred. By 1895, only one third of the Yurok in one group of villages remained; and, by 1919, virtually all members of the Chilula tribe had either died or been assimilated into other tribes. The miners logged redwoods for building; and, when this minor gold rush ended, some of them became loggers, cutting down as many trees as they could sell. In 1850, 2,000,000acres (8,100km) of the northwest California coast was old-growth redwood forest; but, by 1910, so many redwoods had been cut down that conservationists and concerned citizens began seeking ways to preserve the remaining trees. In 1911, U.S. Representative John E. Raker, of California, became the first politician to introduce legislation for the creation of a national park. However, no further action was taken by Congress at this time.
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          Frederick Russell Burnham was living on his 5,000-acre (20km) La Cuesta cattle ranch near the entrance to Sequoia Park when the completion of U.S. Route 101 brought fellow conservationists John C. Merriam, Madison Grant, and Henry Fairfield Osborn to the region. Disappointed to find that there were no public lands set aside to preserve the redwoods, these four early conservationists founded the Save-the-Redwoods League in 1918. Using matching funds provided by the state of California, the Save-the-Redwoods League managed to save areas of concentrated or multiple redwood groves or entire forests by the early 1920s. When California created a state park system, in 1927, Burnham joined as a founding member of the commission and three of the redwood areas became the Prairie Creek Redwoods, Del Norte Coast Redwoods, and Jedediah Smith Redwoods State Parks. A fourth became Humboldt Redwoods State Park, by far the largest of the individual Redwood State Parks, but not in the Redwood National and State Park system. Because of the high demand for lumber during World War II and the construction boom of the 1950s, the creation of a national park was delayed. Efforts by the Save-the-Redwoods League, the Sierra Club, and the National Geographic Society to create a national park began in the early 1960s. After intense lobbying of Congress, the bill creating Redwood National Park was signed by President Lyndon Johnson on 2 October 1968. The Save-the-Redwoods League and other entities purchased over 100,000acres (400km), which were added to existing state parks. In 1978, 48,000acres (190km) were added to Redwood National Park in a major expansion. However, only a fifth of that land was old-growth forest, the rest having been logged. This expansion protected the watershed along Redwood Creek from being adversely affected by logging operations outside the park. The federal and state parks were administratively combined in 1994.


          The United Nations designated Redwood National and State Parks a World Heritage Site on 5 September 1980. The evaluation committee noted 50 prehistoric archaeological sites, spanning 4,500 years. It also cited ongoing research in the park by Humboldt State University researchers, among others. The park is part of a much larger region designated the California Coast Ranges International Biosphere Reserve on June 30, 1983. The California Coast Ranges biosphere is overseen by the University of California Natural Reserve System.


          


          Park management
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          The RNSP are cooperatively managed by the National Park Service, a federal agency within the U.S. Department of the Interior, and the California Department of Parks and Recreation. The National Park annual budget of $7,380,000 in 2004 was decreased to $7,251,000 in 2005 (a reduction of nearly 2%). This amount supports all operations, including 102 permanent and 70 temporary staff. The combined budget for the three State Parks of $1,096,248 covered 17 permanent and 30 temporary staff in 2003. The two agencies work cooperatively to protect the redwoods, the pristine Pacific Ocean coastline, the cultural resources, and the unique natural habitat. The land that was added to the parks in 1978 had previously been logged, and efforts to restore these areas have been ongoing for decades, with old logging roads being removed and the land allowed to return to its original state. Lack of funding has precluded major improvements, however, and timber companies have replanted much of the logged area with non-native tree species. Coastline areas, including dunes and coastal prairie, have been invaded by exotic species, partly due to the suppression of forest fires until the 1980s. A fire management plan now allows controlled burning as one method to return the parkland to its original state. Since the redwoods were logged on the basis of accessibility, with inaccessible areas being cut last, large old growth forest sections were isolated from one another, sometimes by many miles. In these cases it will be decades more before mature forest can return, regardless of the amount of money used to rehabilitate the ecosystem.


          The park has transformed a few logging roads into scenic public drives. These do not meet current safety standards, but funding to improve them is not available at present. Park structures such as visitor centers and employee housing also need updating to meet increasing demands. The park employees perform air and water quality surveys, monitor endangered and threatened species, and work closely with the California Coastal National Monument, which is managed by the U.S. Bureau of Land Management. The park headquarters is in Crescent City, California.


          


          Recreation


          Other than the DeMartin Redwood Youth Hostel, a low-amenities shared lodging facility (near Klamath), there are no hotels or motels within the parks boundaries. However, nearby towns provide small hotels and inns, with extensive lodging options available in the regional trading centers of Crescent City on the northern end of the park and Arcata and Eureka located to the south. The park is 340miles (550km) north of San Francisco, California, and 330miles (530km) south of Portland, Oregon, and U.S. Route 101 passes through it from north to south. The Smith River National Recreation Area, part of the Six Rivers National Forest, is adjacent to the north end of RNSP.


          While the state parks have front country campsites that can be driven to, the federal sections of the park do not, and hiking is the only way of reaching back country campsites. These are at Mill Creek campground in Del Norte Coast Redwoods State Park and Jedediah Smith campground in Jedediah Smith Redwoods State Park, which together have 251 campsites, the Elk Prairie campground in Prairie Creek Redwoods State Park which has 75, and the Gold Bluffs Beach campground which has 25 campsites. Other nearby state parks have additional front country camping. Back country camping is by permit only and is only allowed in designated sites, except on gravel bars along Redwood Creek.


          


          The back country is highly regulated to prevent overuse and to permit as many groups as possible to explore the forest. Camping in the back country is therefore limited to five consecutive nights, and 15 nights in any one year. Proper food storage to minimize encounters with bears is strongly enforced, and hikers and backpackers are required to take out any trash they generate.


          Almost 200miles (320km) of hiking trails exist in the parks, but during the rainy season some temporary footbridges are removed, as they would be destroyed by high streams. Throughout the year, trails are often wet and hikers need to be well prepared for rainy weather and consult information centers for updates on trail conditions.


          Horseback riding and mountain biking are popular but are only allowed on certain trails. Kayaking is popular along the seacoast and in the various rivers and streams. Kayakers and canoeists frequently travel the Smith River, which is the longest undammed river remaining in California. Fishing for salmon and steelhead, a highly prized anadromous form of rainbow trout over 16inches (41cm), is best in the Smith and Klamath rivers. A California sport fishing license is required to fish any of the rivers and streams. Hunting is not permitted anywhere in the parks, but is allowed in nearby National Forests.


          The park has two visitor centers and three additional information points. At the visitor centers, guided nature walks and general information is available. Each campground offers campfire talks during the summer months as well as guided tours. The parks have many picnic areas, which are all easily accessed by vehicle.


          


          In films


          The park has served as location shots for numerous films. The Endor scenes for the Star Wars film, Return of the Jedi (Episode VI) were filmed in the Tall Trees Redwood Grove in the northern part of Humboldt County. Scenes for The Lost World: Jurassic Park as well as the movie Outbreak, were filmed at the nearby Prairie Creek Redwoods State Park and at Patrick's Point State Park. The films The Big Trees and Valley of the Giants were also filmed here, near Orick. The film E.T., was filmed in the Del Norte Coast Redwoods State Park.
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                    	Species:

                    	E. schoeniclus

                  

                

              
            


            
              	Binomial name
            


            
              	Emberiza schoeniclus

              (Linnaeus, 1758)
            

          


          The Reed Bunting, Emberiza schoeniclus, is a passerine bird in the bunting family Emberizidae, a group now separated by most modern authors from the finches, Fringillidae.


          It breeds across Europe and much of temperate and northern Asia. Most birds migrate south in winter, but those in the milder south and west of the range are resident. It is common in reedbeds and also breeds in drier open areas such as moorland and cultivation.


          The Reed Bunting is a medium sized bird, 13.5-15.5 cm long, with a small but sturdy seed-eater's bill. The male has a black head and throat, white neck collar and underparts, and a heavily streaked brown back. The female is much duller, with a streaked brown head, and is more streaked below.


          The familiar, if somewhat monotonous, song of the cock is a repetitive zrip.


          Its natural food consists of insects when feeding young, and otherwise seeds. The nest is in a bush or reed tussock. 4-7 eggs are laid, which show the hair-like markings characteristic of those of buntings.
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          A refrigerator car (or "reefer") is a refrigerated boxcar, a piece of railroad rolling stock designed to carry perishable freight at specific temperatures. Refrigerator cars differ from simple insulated boxcars and ventilated boxcars (commonly used for transporting fruit), neither of which are fitted with cooling apparatus. Reefers can be ice- cooled, come equipped with any one of a variety of mechanical refrigeration systems, or utilize carbon dioxide (either as dry ice, or in liquid form) as a cooling agent. Milk cars (and other types of "express" reefers) may or may not include a cooling system, but are equipped with high-speed trucks and other modifications that allow them to travel with passenger trains.


          Reefer applications can be divided into five broad groups: 1) dairy and poultry producers require refrigeration and special interior racks; 2) fruit and vegetable reefers tend to see seasonal use, and are generally used for long-distance shipping (for some shipments, only ventilation is necessary to remove the heat in transit created by the ripening process); 3) manufactured foods (such as canned goods and candy) as well as beer and wine do not require refrigeration, but do need the protection of an insulated car; 4) meat reefers come equipped with specialized beef rails for handling sides of meat, and brine-tank refrigeration to provide lower temperatures (most of these units are either owned or leased by meat packing firms); and 5) fish and seafoods are transported, packed in wooden or foam polystyrene box with crushed ice, and ice bunkers are not used generally.


          


          History


          


          Background


          
            [image: Illinois Central Railroad #14713, a ventilated fruit car dating from 1893.]

            
              Illinois Central Railroad #14713, a ventilated fruit car dating from 1893.
            

          


          After the end of the American Civil War, Chicago, Illinois emerged as a major railway centre for the distribution of livestock raised on the Great Plains to Eastern markets. Getting the animals to market required herds to be driven up to 1,200 miles (2,000 km) to railheads in Kansas City, Missouri, where they were loaded into specialized stock cars and transported live ("on-the-hoof") to regional processing centers. Driving cattle across the plains also led to tremendous weight loss, and some animals died along the way.


          Upon arrival at the local processing facility, livestock were either slaughtered by wholesalers and delivered fresh to nearby butcher shops for retail sale, smoked, or packed for shipment in barrels of salt. Costly inefficiencies were inherent in transporting live animals by rail, particularly the fact that about sixty percent of the animal's mass is inedible. The death of animals weakened by the long drive further increased the per-unit shipping cost. Meat packer Gustavus Swift began looking for a way to ship dressed meats from his packing plant in Chicago to the East.


          


          Early attempts at refrigerated transport
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          A number of attempts were made during the mid-1800s to ship agricultural products via rail car. As early as 1842, the Western Railroad of Massachusetts was reported in the June 15 edition of the Boston Traveler to be experimenting with innovative freight car designs capable of carrying all types of perishable goods without spoilage. The first refrigerated boxcar entered service in June 1851, on the Northern Railroad of New York (or NRNY, which later became part of the Rutland Railroad). This "icebox on wheels" was a limited success in that it was only able to function in cold weather. That same year, the Ogdensburg and Lake Champlain Railroad (O&LC) began shipping butter to Boston in purpose-built freight cars, utilizing ice to cool the contents.


          The first consignment of dressed beef left the Chicago stock yards in 1857 in ordinary boxcars retrofitted with bins filled with ice. Placing meat directly against ice resulted in discoloration and affected the taste, and proved impractical. During the same period Swift experimented by moving cut meat using a string of ten boxcars which ran with their doors removed, and made a few test shipments to New York during the winter months over the Grand Trunk Railway (GTR). The method proved too limited to be practical.


          
            [image: The interior of a typical ice-bunker reefer from the 1920s; the wood sheathing would give way to plywood within twenty years. Vents in the bunker at the end of the car, along with slots in the wood floor racks, allowed cool air to circulate around the contents during transit.]

            
              The interior of a typical ice-bunker reefer from the 1920s; the wood sheathing would give way to plywood within twenty years. Vents in the bunker at the end of the car, along with slots in the wood floor racks, allowed cool air to circulate around the contents during transit.
            

          


          Detroit's William Davis patented a refrigerator car that employed metal racks to suspend the carcasses above a frozen mixture of ice and salt. He sold the design in 1868 to George H. Hammond, a Detroit meat packer, who built a set of cars to transport his products to Boston using ice from the Great Lakes for cooling. The load had the tendency of swinging to one side when the car entered a curve at high speed, and the use of the units was discontinued after several derailments. In 1878 Swift hired engineer Andrew Chase to design a ventilated car that was well insulated, and positioned the ice in a compartment at the top of the car, allowing the chilled air to flow naturally downward. The meat was packed tightly at the bottom of the car to keep the centre of gravity low and to prevent the cargo from shifting. Chase's design proved to be a practical solution to providing temperature-controlled carriage of dressed meats, and allowed Swift and Company to ship their products all over the United States and internationally.


          Swift's attempts to sell Chase's design to major railroads were rebuffed, as the companies feared that they would jeopardize their considerable investments in stock cars, animal pens, and feedlots if refrigerated meat transport gained wide acceptance. In response, Swift financed the initial production run on his own, then  when the American roads refused his business  he contracted with the GTR (a railroad that derived little income from transporting live cattle) to haul the cars into Michigan and then eastward through Canada. In 1880 the Peninsular Car Company (subsequently purchased by ACF) delivered the first of these units to Swift, and the Swift Refrigerator Line (SRL) was created. Within a year the Lines roster had risen to nearly 200 units, and Swift was transporting an average of 3,000 carcasses a week to Boston, Massachusetts. Competing firms such as Armour and Company quickly followed suit. By 1920 the SRL owned and operated 7,000 of the ice-cooled rail cars. The General American Transportation Corporation would assume ownership of the line in 1930.
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          Live cattle and dressed beef deliveries to New York ( short tons):


          
            
              	

              	(Stock Cars)

              	(Refrigerator Cars)
            


            
              	 Year 

              	Live Cattle 

              	Dressed Beef
            


            
              	 1882

              	366,487

              	2,633
            


            
              	 1883

              	392,095

              	16,365
            


            
              	 1884

              	328,220

              	34,956
            


            
              	 1885

              	337,820

              	53,344
            


            
              	 1886

              	280,184

              	69,769
            

          


          The subject cars travelled on the Erie, Lackawanna, New York Central, and Pennsylvania railroads.


          Source: Railway Review, January 29, 1887, p. 62.
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          19th Century American Refrigerator Cars:


          
            
              	 Year 

              	Private Lines 

              	Railroads 

              	Total
            


            
              	 1880

              	1,000 est.

              	310

              	1,310 est.
            


            
              	 1885

              	5,010 est.

              	990

              	6,000 est.
            


            
              	 1890

              	15,000 est.

              	8,570

              	23,570 est.
            


            
              	 1895

              	21,000 est

              	7,040

              	28,040 est.
            


            
              	 1900

              	54,000 est.

              	14,500

              	68,500 est.
            

          


          Source: Poor's Manual of Railroads and ICC and U.S. Census reports.


          


          The "Ice Age"


          The use of ice to refrigerate and thus preserve food dates back to prehistoric times. Through the ages, the seasonal harvesting of snow and ice was a regular practice of many cultures. China, Greece, and Rome (to name a few) all stored ice and snow in caves or dugouts lined with straw or other insulating materials. Rationing of the ice allowed the preservation of foods during hot periods, a practice that was successfully employed for centuries. For most of the 1800s, natural ice (harvested from ponds and lakes) was used to supply refrigerator cars. At high altitudes or northern latitudes, one foot tanks were often filled with water and allowed to freeze. Ice was typically cut into blocks during the winter and stored in insulated warehouses for later use, with sawdust and hay packed around the ice blocks to provide additional insulation. A late-19th century wood-bodied reefer required reicing every 250 to 400 miles.
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              Top icing of bagged vegetables in a refrigerator car.
            

          


          By the turn of the century manufactured ice became more common. The Pacific Fruit Express (PFE), for example, maintained 7 natural harvesting facilities, and operated 18 artificial ice plants. Their largest plant (located in Roseville, California) produced 1,200 short tons of ice daily, and Rosevilles docks could accommodate up to 254 cars. At the industrys peak, 13 million short tons of ice was produced for refrigerator car use annually.


          [bookmark: .22Top_Icing.22]


          "Top Icing"


          Top icing is the practice of placing a 2- to 4-inch layer of crushed ice over the top of agricultural products that have high respiration rates, need high relative humidity, and benefit from having the cooling agent sit directly atop the load (or within individual boxes). Cars with pre-cooled fresh produce were top iced just before shipment. Top icing added considerable dead weight to the load. Top-icing a 40-foot reefer required in over 10,000 pounds of ice. It had been postulated that as the ice melts, the resulting chilled water would trickle down through the load to continue the cooling process. It was found, however, that top-icing only benefited the uppermost layers of the cargo, and that the water from the melting ice often passed through spaces between the cartons and pallets with little or no cooling effect. It was ultimately determined that top-icing is useful only in preventing an increase in temperature, and was eventually discontinued.


          
            [image: Workmen top off a reefer's top-mounted bunkers with crushed ice.]
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          The typical service cycle for an ice-cooled produce reefer (generally handled as a part of a block of cars):


          
            	The cars were cleaned with hot water or steam.


            	Depending on the cargo, the cars might have undergone 4 hours of "pre-cooling" prior to loading, which entailed blowing in cold air through one ice hatch and allowing the warmer air to be expelled through the other hatches. The practice, dating back almost to the inception of the refrigerator car, saved ice and resulted in fresher cargo.


            	The cars' ice bunkers were filled, either manually from an icing dock, via mechanical loading equipment, or (in locations where demand for ice was sporadic) using specially-designed field icing cars.


            	The cars were delivered to the shipper for loading, and the ice was topped-off.


            	Depending on the cargo and destination, the cars may have been fumigated.


            	The train would depart for the eastern markets.


            	The cars were reiced in transit approximately once a day.


            	Upon reaching their destination, the cars were unloaded.


            	If in demand, the cars would be returned to their point of origin empty. If not in demand, the cars would be cleaned and (if possible) used for a dry shipment.

          


          Refrigerator cars required effective insulation to protect their contents from temperature extremes. " Hairfelt" derived from compressed cattle hair, sandwiched into the floor and walls of the car, was inexpensive but flawed  over its three- to four-year service life it would decay, rotting out the car's wooden partitions and tainting the cargo with a foul odour. The higher cost of other materials such as "Linofelt" (woven from flax fibers) or cork prevented their widespread adoption. Synthetic materials such as fibreglass and polystyrene, both introduced after World War II, offered the most cost-effective and practical solution.


          


          Mechanical refrigeration


          In the latter half of the 20th century mechanical refrigeration began to replace ice-based systems. Mechanical refrigeration units replaced the "armies" of personnel required to reice the cars. In the 1960s the "plug" door was introduced, providing a larger opening to facilitate loading and unloading. These tight-fitting doors were better insulated and could maintain a more even temperature inside the car. By the mid-1970s those few remaining ice bunker cars were relegated to "top-ice" service, where crushed ice was applied atop the commodity.


          


          Cryogenic refrigeration


          
            [image: Cryogenic refrigerator cars, such as those owned and operated by Cryo-Trans, Inc., are still used today to transport frozen food products, including french fries. Today, Cryo-Trans operates a fleet in excess of 515 cryogenic railcars.]
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          The Topeka, Kansas shops of the Santa Fe Railway built five experimental refrigerator cars employing liquid nitrogen as the cooling agent in 1965. A mist of liquified nitrogen was released throughout the car if the temperature rose above a pre-determined level. Each car carried 3,000 pounds (1,360 kg) of refrigerant and could maintain a temperature of minus 20 degrees Fahrenheit (30 C). During the 1990s, a few railcar manufacturers experimented with the use of liquid carbon dioxide (CO2) as a cooling agent. The move was in response to rising fuel costs, and was an attempt to eliminate the standard mechanical refrigeration systems that required periodic maintenance. The CO2 system can keep the car's load frozen solid as long as 14 to 16 days.


          Several hundred " cryogenic" refrigerator cars were placed in service transporting frozen foodstuffs, though they failed to gain wide acceptance (due, in part, to the rising cost of liquid carbon dioxide). Since cryogenic refrigeration is a proven technology and environmentally friendly, the rising price of fuel and the increased availability of carbon dioxide from Kyoto Protocol-induced capturing techniques may lead to a resurgence in cryogenic railcar usage. Cryo-Trans, Inc. (founded in 1985) has since dedicated 200 of its refrigerated cars to wine transportation service.


          


          Experimentation


          


          Aluminium and stainless steel


          In 1946, the Pacific Fruit Express procured from the Consolidated Steel Corporation of Wilmington, California two 40-foot aluminium-bodied ventilator refrigerator cars, to compare the durability of the lightweight alloy versus that of steel. It was hoped that weight savings (the units weighed almost 10,000 pounds less than a like-sized all-steel car) and better corrosion resistance would offset the higher initial cost. One of the aluminium car bodies was manufactured by Alcoa (PFE #44739), while the other was built by the Reynolds Aluminium Company (PFE #45698).


          The cars (outfitted with state-of-the-art fibreglass insulation and axle-driven fans for internal air circulation) traveled throughout the Southern Pacific and Union Pacific systems, where they were displayed to promote PFE's post-World War II modernization. Though both units remained in service over 15 years (#45698 was destroyed in a wreck in May 1962, while #44739 was scrapped in 1966), no additional aluminium reefers were constructed, cost being the likely reason. Also in 1946 the Consolidated Steel delivered the world's only reefer to have a stainless steel body to the Santa Fe Refrigerator Despatch. The 40-foot car was equipped with convertible ice bunkers, side ventilation ducts, and axle-driven circulation fans. It was thought that stainless steel would better resist the corrosive deterioration resulting from salting the ice. The one-of-a-kind unit entered service as #13000, but was subsequently redesignated as #1300, and later given #4150 in 1955.


          #4150 spent most of its life in express service. Cost was cited as the reason no additional units were ordered. The car was dismantled at Clovis, New Mexico in February, 1964.


          [bookmark: .22Depression_Baby.22]


          "Depression Baby"


          During the 1930s, the North American Car Company produced a one-of-a-kind, four-wheeled ice bunker reefer intended to serve the needs of specialized shippers who did not generate sufficient product to fill a full-sized refrigerator car. NADX #10000 was a 22- foot-long, all-steel car that resembled the forty-and-eights used in Europe during World War I. The prototype weighed in at 13 tons and was outfitted with a 1,500- pound ice bunker at each end. The car was leased to Hormel and saw service between Chicago, Illinois and the southern United States. The concept failed to gain acceptance with the big eastern railroads and no additional units were built.


          


          Dry ice


          The Santa Fe Refrigerator Despatch (SFRD) briefly experimented with dry ice as a cooling agent in 1931. The compound was readily-available and seemed like an ideal replacement for frozen water. Dry ice melts at -109F / -78.33C (versus 32F / 0C for conventional ice) and was twice as effective thermodynamically. Overall weight was reduced as the need for brine and water was eliminated. While the higher cost of dry ice was certainly a drawback, logistical issues in loading long lines of cars efficiently prevented it from gaining acceptance over conventional ice. Worst of all, it was found that dry ice can adversely affect the colour and flavor of certain foods if placed too close to them.


          


          Hopper cars


          In 1969, the Burlington Northern Railroad ordered a number of modified covered hopper cars from American Car and Foundry for transporting perishable food in bulk. The 55-foot (16.76 m)-long cars were blanketed with a layer of insulation, equipped with roof hatches for loading, and had centerflow openings along the bottom for fast discharge. A mechanical refrigeration unit was installed at each end of the car, where sheet metal ducting forced cool air into the cargo compartments.


          The units, rated at 100 short tons (90.718 t) capacity (more than twice that of the largest conventional refrigerator car of the day) were economical to load and unload, as no secondary packaging was required. Apples, carrots, onions, and potatoes were transported in this manner with some success. Oranges, on the other hand, tended to burst under their own weight, even after wooden baffles were installed to better distribute the load. The Santa Fe Railway leased 100 of the hoppers from ACF, and in April, 1972 purchased 100 new units. The cars' irregular, orange-colored outer surface (though darker than the standard AT&SF yellow-orange used on reefers) tended to collect dirt easily, and proved difficult to clean. Santa Fe eventually relegated the cars to more typical, non-refrigerated applications.


          


          Refrigerator cars in Japan


          The first refers in Japan entered service in 1908 for fish transportation. Many refers were equipped with ice bunkers, however the bunkers were not used generally, against the grain of the rail authority. Fish were packed in wooden or foam polystyrene box with crushed ice.


          Fruits and meats transportation in refers were not common in Japan. For fruits and vegetables, ventilator cars were enough due to short distance of transportation. Meats need very low temperature therefore transportation were replaced by refer ships, because Japan's major cities are located near the sea.


          Refrigerator cars were damaged severely in the world war II. And allied occupation forces condemened many refers for their food supply. Allied forces used them in American way, so the ice bunkers were fully utilized. Their supplies were landed mainly at Yokohama port, and refer trains were operated from the port to the U.S. bases all around Japan.


          In 1966, JNR developed "resa 10000" and "remufu 10000" type refers that could travel at 100km/h (this was very fast in the sense of Japanese freight trains). They were used in fish freight express trains. "Tobiuo"( Flying fish) train from Shimonoseki to Tokyo, and "Ginrin"(Silver scale) train from Hakata to Tokyo, were operated.


          In 1960s, refrigerator trucks had begun to oppress rail refers. Many strikes in 1970s resulted in the lost of reliability and punctuality, which was very important to fish transportation. In 1986, the last refers were replaced by refer containers.


          Most Japanese refers were four-wheeled due to the small traffic demands. There were very few bogie wagons in late years. The total number of Japanese refers were approximately 8,100 cars. And at its peak, about 5,000 refers were operated in the late 1960s. Mechanical refrigerators were experimented, but not entered practical applications.


          There was no private owned refers in Japan on the contrary to the U.S. situations. This is because fish transportation were protected by national policies and its fares were kept in cheap rate. There was no cost merit in private owned refers.


          


          Timeline


          
            	1842: The Western Railroad of Massachusetts experiments with innovative freight car designs capable of carrying all types of perishable goods without spoilage.


            	1851: The first refrigerated boxcar enters service on the Northern Railroad of New York.


            	1857: The first consignment of refrigerated, dressed beef travels from Chicago stockyards to the East Coast in ordinary box cars packed with ice.


            	1866: Horticulturist Parker Earle ships strawberries in iced boxes by rail from southern Illinois to Chicago on the Illinois Central Railroad.


            	1868: William Davis of Detroit, Michigan develops a refrigerator car cooled by a frozen ice-salt mixture, and patents it in the U.S. The patent is subsequently sold to George Hammond, a local meat packer who goes on to amass a fortune in refrigerated shipping.


            	1876: German engineer Carl von Linde develops one of the first mechanical refrigeration systems.


            	1878: Gustavus Swift (along with engineer Andrew Chase) develops the first practical ice-cooled railcar; soon thereafter, Swift forms the Swift Refrigerator Line (SRL), the world's first.


            	1880: The first patent for a mechanically-refrigerated railcar issued in the United States is granted to Charles William Cooper.


            	1884: The Santa Fe Refrigerator Despatch (SFRD) is established as a subsidiary of the Atchison, Topeka and Santa Fe Railway to carry perishable commodities.


            	1885: Berries from Norfolk, Virginia are shipped by refrigerator car to New York.


            	1887 Parker Earle joined F.A. Thomas of Chicago in the fruit shipping business. The company owned 60 ice-cooled railcars by 1888, and 600 by 1891.


            	1888: Armour & Co. ships beef from Chicago to Florida in a car cooled by ethyl chloride-compression machinery. Florida oranges are shipped to New York under refrigeration for the first time.


            	1889: The first cooled shipment of deciduous fruit from California is sold on the New York market.


            	1898: Russia's first refrigerator cars enter service. The country's inventory will reach 1,900 by 1908, grow to 3,000 just two years later, and top out at approximately 5,900 by 1916. The cars were utilized mainly for transporting butter from Siberia to the Baltic Sea (a 12-day journey).


            	1899: Refrigerated fruit traffic within the U.S. reaches 90,000 short tons per year; Transport from California to NY averaged 12 days in 1900.


            	1901: Carl von Linde equips a Russian train with a mobile, central mechanical refrigeration plant to distribute cooling to cars carrying perishable goods; similar systems will be used in Russia as late as 1975.


            	1905: U.S. traffic in refrigerated fruit reaches 430,000 short tons. As refrigerator car designs become standardized, the practice of indicating the "patentee" on the sides is discontinued.


            	1907: The Pacific Fruit Express begins operations with more than 6,000 refrigerated cars, transporting fruit and vegetables across the United States from Western producers to Eastern consumers. U.S. traffic in refrigerated fruit hits 600,000 short tons.


            	1908: Japan's first refrigerator cars enter service. The cars are for fish and seafoods transportation, in the same manner as most other Japanese refers.


            	1913: The number of thermally-insulated railcars (most of which were cooled by ice) in the U.S. tops 100,000.


            	1920: The Fruit Growers Express (or FGE, a former subsidiary of the Armour Refrigerator Line) is formed using 4,280 reefers acquired from Armour & Co.


            	1923: FGE and the Great Northern Railway for the Western Fruit Express (WFE) in order to compete with the Pacific Fruit Express and Santa Fe Refrigerator Despatch in the West.


            	19251930: Mechanically-refrigerated trucks enter service and gain public acceptance, particularly for the delivery of milk and ice cream.


            	1926: The FGE expands its service into the Pacific Northwest and the Midwest through the WFE and the Burlington Refrigerator Express Company (BREX), its other partly-owned subsidiary. FGE purchases 2,676 reefers from the Pennsylvania Railroad.


            	1928: The FGE forms the National Car Company as a subsidiary to service the meat transportation market; customers include Kahns, Oscar Mayer, and Rath.


            	1930: The number of refrigerator cars in the United States reaches its maximum of approximately 183,000 units.


            	1931: The SFRD reconfigures 7 reefers to utilize dry ice as a cooling agent.


            	1932: Japanese Government Railways builds vehicles specially made for dry ice coolant.


            	1936: The first all-steel reefers enter service.


            	1937: The Interstate Commerce Commission bans "billboard" type advertisements on railroad cars.


            	1946: Two experimental aluminium-body refrigerator cars enter service on the PFE; an experimental reefer with a stainless-steel body is built for the SFRD.


            	1950: The U.S. refrigerator car roster drops to 127,200.


            	1957: The last ice bunker refrigerator cars are built.


            	1958: The first mechanical reefers (utilizing diesel-powered refrigeration units) enter revenue service.


            	1960s: The flush, "plug" style sliding door is introduced as an option that provides a larger door to ease loading and unloading of certain commodities. The tight-fitting doors are better insulated and allow a car's interior to be maintained at a more even temperature.


            	1966: Japanese National Railways starts operation of fish freight express trains by newly built "resa 10000" type refers.


            	1969: ACF constructs a number of experimental centre flow hopper cars which incorporate mechanical cooling systems and insulated cargo cells; the units are intended for shipment of bulk perishables.


            	1971: The last ice-cooled reefers are retired from service.


            	1980: The U.S. refrigerator car roster drops to 80,000.


            	1986: The last refers in Japan are replaced by refer containers.


            	1990s: The first cryogenically-cooled reefers enter service.


            	2001: The number of refrigerator cars in the United States "bottoms out" at approximately 8,000.


            	2005: The number of reefers in the United States climbs to approximately 25,000, the result of significant new refrigerator car orders.

          


          


          Specialized applications


          


          Express service


          
            [image: An REA express reefer is positioned at the head end of Santa Fe train No.8, the Fast Mail Express, in 1965.]
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          Standard refrigerated transport is often utilized for good with less than 14 days of refrigerated "shelf life": avocados, cut flowers, green leafy vegetables, lettuce, mangos, meat products, mushrooms, peaches and nectarines, pineapples and papayas, sweet cherries, and tomatoes. "Express" reefers are typically employed in the transport of special perishables: commodities with a refrigerated shelf life of less than 7 days such as human blood, fish, green onions, milk, strawberries, and certain pharmaceuticals.


          The earliest express-service refrigerator cars entered service around 1890, shortly after the first express train routes were established in North America. The cars did not come into general use until the early 20th century. Most units designed for express service are larger than their standard counterparts, and are typically constructed more along the lines of baggage cars than freight equipment. Cars must be equipped with speed-rated trucks and brakes, and  if they are to be run ahead of the passenger car consist  must also incorporate an air line for pneumatic braking, a communication signal air line, and a steam line for train heating. Express units were typically painted in passenger car colors, such as Pullman green.


          The first purpose-built express reefer emerged from the Erie Railroad's Susquehanna Shops on August 1, 1886. By 1927 some 2,218 express cars traveled America's rails, and three years later that number was 3,264. In 1940 private rail lines began to build and operate their own reefers, the Railway Express Agency (REA) being by far the largest. In 1948 the REA roster (which would continue to expand into the 1950s) numbered approximately 1,800 cars, many of which were World War II "troop sleepers" modified for express refrigerated transport. By 1965, due to a decline in refrigerated traffic, many express reefers were leased to railroads for use as bulk mail carriers.


          
            [image: Pacific Fruit Express #722, an ice-cooled, express-style refrigerator car designed to carry milk in stainless steel cans and other highly-perishable cargo at the head end of passenger train consists.]

            
              Pacific Fruit Express #722, an ice-cooled, express-style refrigerator car designed to carry milk in stainless steel cans and other highly-perishable cargo at the head end of passenger train consists.
            

          


          
            [image: Railway Express Agency refrigerator car #6687, a converted World War II "troop sleeper." Note the square panels along the sides that cover the window openings.]

            
              Railway Express Agency refrigerator car #6687, a converted World War II "troop sleeper." Note the square panels along the sides that cover the window openings.
            

          


          



          


          Intermodal


          
            [image: An intermodal train containing mechanically-cooled highway trailers in "piggyback" service passes through the Cajon Pass in February, 1995.]

            
              An intermodal train containing mechanically-cooled highway trailers in " piggyback" service passes through the Cajon Pass in February, 1995.
            

          


          For many years, virtually all of the perishable traffic in the United States was carried by the railroads. While railroads were subject to government regulation regarding shipping rates, trucking companies could set their own rate for hauling agricultural products, giving them a competitive edge. In March 1979 the ICC exempted rail transportation of fresh fruits and vegetables from all economic regulation. Once the "Agricultural Exemption Clause" was removed from the Interstate Commerce Act, railroads began aggressively pursuing trailer-on-flatcar (TOFC) business (a form of intermodal freight transport) for refrigerated trailers. Taking this one step further, a number of carriers (including the PFE and SFRD) purchased their own refrigerated trailers to compete with interstate trucks.


          The final chapter has not, as many have predicted, been written for the refrigerator car in America. The dawn of the 21st century has seen the first significant reefer orders since the early 1970s.


          


          Tropicana "Juice Train"


          
            [image: Former Tropicana refrigerator car, shortly after being donated to the Florida Gulf Coast Railroad Museum -- Palmetto, Florida.]

            
              Former Tropicana refrigerator car, shortly after being donated to the Florida Gulf Coast Railroad Museum -- Palmetto, Florida.
            

          


          In 1970 Tropicana orange juice was shipped in bulk via insulated boxcars in one weekly round-trip from Florida to Kearny, New Jersey. By the following year, the company was operating two 60-car unit trains a week, each carrying around 1 million U.S. gallons (4 million liters) of juice. On June 7, 1971 the "Great White Juice Train" (the first unit train in the food industry, consisting of 150 one hundred short ton insulated boxcars fabricated in the Alexandria, Virginia shops of Fruit Growers Express) commenced service over the 1,250- mile (2,000- kilometer) route. An additional 100 cars were soon added, and small mechanical refrigeration units were installed to keep temperatures constant. Tropicana saved $40 million in fuel costs during the first ten years in operation.


          


          AAR classifications


          
            
              AAR classifications of refrigerator car types
            

            
              	Class

              	Description

              	Class

              	Description
            


            
              	 RA

              	Brine-tank ice bunkers

              	 RPB

              	Mechanical refrigerator with electro-mechanical axle drive 
            


            
              	 RAM

              	Brine-tank ice bunkers with beef rails

              	 RPL

              	Mechanical refrigerator with loading devices
            


            
              	 RAMH 

              	Brine-tank with beef rails and heaters

              	 RPM

              	Mechanical refrigerator with beef rails
            


            
              	 RB

              	No ice bunkers  heavy insulation

              	 RS

              	Bunker refrigerator  common ice bunker car
            


            
              	 RBL

              	No ice bunkers and loading devices

              	 RSB

              	Bunker refrigerator  air fans and loading devices
            


            
              	 RBH

              	No ice bunkers  gas heaters

              	 RSM

              	Bunker refrigerator with beef rails
            


            
              	 RBLH

              	No ice bunkers  loading devices and heaters

              	 RSMH 

              	Bunker refrigerator with beef rails and heaters
            


            
              	 RCD

              	Solid carbon-dioxide refrigerator

              	 RSTC

              	Bunker refrigerator  electric air fans
            


            
              	 RLO

              	Special car type  permanently-enclosed (covered hopper type)  

              	 RSTM

              	Bunker refrigerator  electric air fans and beef rails
            


            
              	 RP

              	Mechanical refrigerator
            

          


           Note: Class B refrigerator cars are those designed for passenger service; insulated boxcars are designated Class L.


          
            Retrieved from " http://en.wikipedia.org/wiki/Refrigerator_car"
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          Regent's Park (officially The Regent's Park) is one of the Royal Parks of London. It is in the northern part of central London partly in the City of Westminster and partly in the London Borough of Camden.


          


          Description


          
            [image: The Triton Fountain in Queen Mary's Gardens]

            
              The Triton Fountain in Queen Mary's Gardens
            

          


          
            [image: Regent's Park c.1833]

            
              Regent's Park c.1833
            

          


          The park has an outer ring road called the Outer Circle (4.3 km) and an inner ring road called the Inner Circle, which contains the most carefully tended section of the park, Queen Mary's Gardens. Apart from two link roads between these two, the park is reserved for pedestrians. The south, east and most of the west sides of the park are lined with elegant white stucco terraces of houses designed by John Nash. Running through the northern end of the park is Regent's Canal which connects the Grand Union Canal to the former London docks.


          The 487 acre (2 km) park is mainly open parkland which supports a wide range of facilities and amenities including gardens, a lake with a heronry, waterfowl and a boating area, sports pitches, and children's playgrounds. The north-east end of the park contains London Zoo. There are several public gardens with flowers and specimen plants, including Queen Mary's Gardens in the Inner Circle, in which the Open Air Theatre is located; the formal Italian Gardens and adjacent informal English Gardens in the south east corner of the park; and the gardens of St John's Lodge. Winfield House, the official residence of the U.S. Ambassador to the United Kingdom, stands in private grounds in western section of the park. Nearby is the domed London Central Mosque, better known as Regent's Park mosque, which is a highly visible landmark from parts of the park.


          Located on the outside of the southern portion of the Inner Circle is Regent's College, a consortium of institutes of higher education and home of London Business School (LBS), as well as the European Business School London, British American College London (BACL) and Webster Graduate School among others.


          Immediately to the north of Regent's Park is Primrose Hill a park with fine views of Westminster and the City. Primrose Hill is a Royal Park and belongs to the Sovereign along with all the other Royal Parks of the Crown Estate.


          The supposition that Primrose Hill is owned and maintained by the Corporation of London is an error that has been the subject of successful Crown litigation in both in the High Court and Court of Appeal.


          


          Management


          The public areas of Regent's Park are managed by The Royal Parks, a government agency. The Crown Estate Paving Commission is responsible for managing certain aspects of the built environment of Regent's Park. The park lies within the boundaries of the City of Westminster and the London Borough of Camden, but those authorities have only peripheral input to the management of the park.


          The Crown Estate owns the freehold of Regent's Park.


          


          History


          
            [image: Cumberland Terrace on the eastern side of Regent's Park is the largest of Nash's terraces overlooking the park.]

            
              Cumberland Terrace on the eastern side of Regent's Park is the largest of Nash's terraces overlooking the park.
            

          


          
            [image: The bandstand and the boating lake in Regent's Park]

            
              The bandstand and the boating lake in Regent's Park
            

          


          The land, which was formerly known as Marylebone Park, had been Crown property for many centuries, and had been leased to the Dukes of Portland as a hunting ground. When the lease expired in 1811 the Prince Regent (later King George IV) commissioned architect John Nash to create a masterplan for the area. Nash originally envisaged a palace for the Prince and a number of grand detached villas for his friends, but when this was put into action from 1818 onwards, the palace and most of the villas were dropped. However, most of the proposed terraces of houses around the fringes of the park were built. Nash did not complete all the detailed designs himself; in some instances, completion was left in the hands of other architects such as the young Decimus Burton. The Regent Park scheme was integrated with other schemes built for the Prince Regent by Nash, including Regent Street and Carlton House Terrace in a grand sweep of town planning stretching from St James's Park to Parliament Hill. The park was first opened to the general public in 1845, initially for two days a week.


          On 15th January 1867, forty people died when the ice cover on the boating lake collapsed and over 200 people plunged into the lake. The lake was subsequently drained and its depth reduced before being reopened to the public.


          Queen Mary's Gardens in the Inner Circle were created in the 1930s, bringing that part of the park into use by the general public for the first time. The site had originally been used as a plant nursery and had later been leased to the Royal Botanic Society. In 1982 an IRA terrorist attack took place in the park; a bomb was detonated at the bandstand, killing seven soldiers (see Hyde Park and Regents Park bombings). The sports pitches, which had been relaid with inadequate drainage after the Second World War, were relaid between 2002 and 2004, and in 2005 a new sports pavilion was constructed.


          On 7 July 2006 the Park held an event for people to remember the events of the 7 July 2005 London bombings. Members of the public placed mosaic tiles on to seven purple petals. Later bereaved family members laid yellow tiles in the centre to finish the mosiac.


          The villas
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              Winfield House
            

          


          Nine villas were built in the park. There follows a list of their names as shown on Christopher and John Greenwood's map of London (second edition, 1830) , with details of their subsequent fates:


          Close to the western and northern edges of the park


          
            	Marquess of Hertford's Villa: later known as St Dunstans; rebuilt as Winfield House in the 1930s and now the American Ambassador's residence.


            	Grove House: still a private residence but previously owned by Robert Holmes  Court, the Australian businessman. His estate sold the property after he died from a heart attack in the early 1990s. Grove House is said to have one of the largest gardens in central London after Buckingham Palace. The garden runs along the edge of Regent's Canal.


            	Hanover Lodge: as of 2005 under restoration for renewed use as a private residence. Recently (2007) the subject of a Court Case (won by Westminster City Council against the architect, Quinlan Terry, and contractor, Walter Lilly & Co) that ruled that two Grade II listed buildings had been illegally demolished while the property was leased to Conservative peer, Lord Bagri. It has been falsely reported that the neo-classical roadside lodges no longer stand, when actually the roadside elevations are intact and are being restored with the remaining structures by Quinlan Terry


            	Albany Cottage: demolished. Site now occupied by London Central Mosque.


            	Holford House (not shown on Greenwood's map; but see Stanford's map of 1862 ): built in 1832 north of Hertford House, and the largest of the villas at that time. From 1856 it was occupied by Regent's Park College (which subsequently moved to Oxford in 1927). In 1944 Holford House was destroyed to a great extent when a bomb was dropped on it during World War II, and it was demolished in 1948.

          


          Around the Inner Circle
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                  St. John's Lodge
                

              
St. John's Lodge: still a private residence, but part of its garden is now a public garden. This is an arrangement with the Lodge's owners who have allowed the main portion of their garden to be enjoyed by the public.
            


            	The Holme: once owned by Audrey Pleydell-Bouverie, the sister of the surrealist art collector Edward James, and still a private residence. The garden is open several days a year via the National Gardens Scheme.


            	South Villa: Site of George Bishop's Observatory (IAU code 969), erected in 1836 near the house and equipped with a 7-inch (180mm) Dolland refractor. Hind, Vogel, Marth, Talmage, Pogson, and Dawes observed there. The observatory closed when Bishop died in 1861, and the instruments and dome were moved to Meadowbank, Twickenham in 1863. Twickenham Observatory closed in 1877 and the instruments were given to the Royal Observatory of Naples ( Osservatorio Astronomico di Capodimonte). The South Villa is now replaced by Regent's College, now one of the two largest groups of buildings in the park alongside London Zoo.

          


          Close to the eastern edge of the park


          
            	Sir H. Taylor's Villa: demolished; site now part of the open parkland.

          


          A residential history of St. John's Lodge, The Holme and Hanover Lodge is to be published by the owners in 2007 along with some aspects of the litigation history surrounding these properties, including the IRA bombing of the nearby bandstand on Holme Green.


          Between 1988 and 2004 six new villas were built by the Crown Estate at the north western edge of the park, between the Outer Circle and the Regent's Canal. They were designed by Quinlan Terry in a variety of traditional styles and named accordingly: the Corinthian, Gothick, Ionic, Regency, Tuscan and Veneto villas.


          


          More attractions


          
            	Park Crescent's breathtaking facades by John Nash have been preserved, although the interiors were rebuilt as offices in the 1960s.


            	The Camden Green Fair is held in Regent's Park as part of an ongoing effort to encourage citizens of London to go Green.

          


          


          Other Regent's Parks


          Regent's Park Estate is the name of a housing estate immediately to the east of Regent's Park. It contains council housing owned by the London Borough of Camden.


          There are also Regent's Parks in a number of other cities. Regent's Park College is a Permanent Private Hall at the University of Oxford (it had been located in Holford House in Regent's Park from 1856 to 1927). Regent Park is also the name of a neighbourhood in Toronto, Ontario, known as the first major social housing project in Canada.


          Regents Park is the name of a suburb in the south-west of Sydney, Australia, in the Municipality of Auburn. This area was better known for the region in which the 2000 Summer Olympics were held.


          
            Retrieved from " http://en.wikipedia.org/wiki/Regent%27s_Park"
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              	Reggae
            


            
              	Stylistic origins

              	
                
                  R&B, Jazz, Blues, Mento, Calypso, Ska, Rocksteady
                

              
            


            
              	Cultural origins

              	
                
                  Late 1960s Jamaica, especially Kingston
                

              
            


            
              	Typical instruments

              	
                
                  Bass - Drums - Guitar - Organ - Brass instrument - Melodica
                

              
            


            
              	Mainstream popularity

              	Early 1970s onward, varied
            


            
              	Derivative forms

              	Dancehall - Drum and bass - Trip hop
            


            
              	Subgenres
            


            
              	Roots reggae - Dub - Dub poetry - Toasting - Lovers rock - Dancehall - Ragga
            


            
              	Fusion genres
            


            
              	Reggaeton - Seggae - 2 Tone
            


            
              	Regional scenes
            


            
              	African - Australia - Japan - Kanka - New Zealand - Nigeria - Philippines
            


            
              	Other topics
            


            
              	Music of Jamaica - List of reggae musicians
            

          


          Reggae is a music genre first developed in Jamaica in the late 1960s.


          While sometimes used in a broader sense to refer to most types of Jamaican music, the term reggae more properly denotes a particular music style that originated following on the development of ska and rocksteady. Reggae is based on a rhythm style characterized by regular chops on the off-beat, known as the skank. The tempo is generally slower than that found in ska. Reggae usually has accents on the 3rd beat in each bar, there being four beats in a bar; many people think it's accentuated on the 2nd and 4th, because of the rhythm guitar.


          Reggae is often associated with the Rastafari movement, an influence on many prominent reggae musicians from its inception. Reggae song lyrics deal with many subjects, including faith, love, sexuality, relationships, poverty, injustice and other broad social issues.


          


          Etymology


          
            [image: Toots Hibbert, lead singer of the Maytals.]

            
              Toots Hibbert, lead singer of the Maytals.
            

          


          The 1967 edition of the Dictionary of Jamaican English lists reggae as "a recently estab. sp. for rege", as in rege-rege, a word that can mean either "rags, ragged clothing" or "a quarrel, a row".


          The word reggae as a musical term first appeared in print with the 1968 rocksteady hit " Do the Reggay" by The Maytals, but it was already being used in Kingston, Jamaica as the name of a slower dance and style of rocksteady. As Reggae artist Derrick Morgan stated:


          
            We didn't like the name rock steady, so I tried a different version of "Fat Man". It changed the beat again, it used the organ to creep. Bunny Lee, the producer, liked that. He created the sound with the organ and the rhythm guitar. It sounded like reggae, reggae' and that name just took off. Bunny Lee started using the world [sic] and soon all the musicians were saying reggae, reggae, reggae.

          


          Reggae historian Steve Barrow credits Clancy Eccles with altering the Jamaican patois word streggae ("loose woman") into reggae. However, Toots Hibbert said:


          
            There's a word we used to use in Jamaica called 'streggae'. If a girl is walking and the guys look at her and say 'Man, she's streggae' it means she don't dress well, she look raggedy. The girls would say that about the men too. This one morning me and my two friends were playing and I said, 'OK man, let's do the reggay.' It was just something that came out of my mouth. So we just start singing 'Do the reggay, do the reggay' and created a beat. People tell me later that we had given the sound it's [sic] name. Before that people had called it blue-beat and all kind of other things. Now it's in the Guinness World of Records.

          


          Bob Marley is said to have claimed that the word reggae came from a Spanish term for "the king's music". The liner notes of To the King, a compilation of Christian gospel reggae, suggest that the word reggae was derived from the Latin regis meaning "to the king."


          


          Precursors


          
            
              	Music of Jamaica
            


            
              	
                Kumina - Niyabinghi - Mento - Ska - Rocksteady - Reggae - Sound systems - Lovers rock - Dub - Dancehall - Dub poetry - Toasting - Raggamuffin - Roots reggae

              
            


            
              	Anglophone Caribbean music
            


            
              	Anguilla - Antigua and Barbuda - Bahamas - Barbados - Bermuda - Caymans - Grenada - Jamaica - Montserrat - St. Kitts and Nevis - St. Vincent and the Grenadines - Trinidad and Tobago - Turks and Caicos - Virgin Islands
            


            
              	Sound samples
            


            
              	Other Caribbean music
            


            
              	Aruba and the Dutch Antilles - Cuba - Dominica - Dominican Republic - Haiti - Hawaii - Martinique and Guadeloupe - Puerto Rico - St. Lucia - United States - United Kingdom
            

          


          Although strongly influenced by both traditional African and Caribbean music, as well as by American rhythm and blues, reggae owes its direct origins to the progressive development of ska and rocksteady in 1960s Jamaica.


          Ska music first arose in the studios of Jamaica over the years 1959 and 1961, itself a development of the earlier mento genre. Ska is characterized by a walking bass line, accentuated guitar or piano rhythms on the offbeat, and sometimes jazz-like horn riffs. Aside from its massive popularity amidst the Jamaican rude boy fashion, it had gained a large following among mods in Britain by 1964. According to Barrow, rude boys began deliberately playing their ska records at half speed, preferring to dance slower as part of their tough image.


          By the mid-1960s, many musicians had begun playing the tempo of ska slower, while emphasizing the walking bass and offbeats. The slower sound was named rocksteady, after a single by Alton Ellis. This phase of Jamaican music lasted only until 1968, when musicians began to slow the tempo of the music again, and added yet more effects. This led to the creation of reggae.


          


          Origins and development


          The shift from rocksteady to reggae was illustrated by the organ shuffle pioneered by Bunny Lee, and featured in the transitional singles "Say What You're Saying" (1967) by Clancy Eccles, and "People Funny Boy" (1968) by Lee "Scratch" Perry. The Pioneers' 1967 track "Long Shot Bus' Me Bet" has been identified as the earliest recorded example of the new rhythm sound that would soon become known as reggae.


          Early 1968 was when the first bona fide reggae records came into being: "Nanny Goat" by Larry Marshall and "No More Heartaches" by The Beltones. Music historian Piero Scaruffi credits American artist Johnny Nash's 1968 hit "Hold Me Tight" with first putting reggae on the American listener charts.


          
            [image: Bob Marley in 1980.]

            
              Bob Marley in 1980.
            

          


          The Wailers, started by Bob Marley, Peter Tosh, and Bunny Wailer in 1963, are generally agreed to be the most easily recognised group worldwide that made the transition through all three stages  from ska hits like " Simmer Down", through slower rocksteady; and they are also among the significant pioneers who can be called the roots of reggae  along with Prince Buster, Desmond Dekker, Jackie Mittoo and several others. Some of the many notable Jamaican producers who were highly influential in the development of ska into rocksteady and reggae in the 1960s include Coxsone Dodd, Lee "Scratch" Perry, Leslie Kong, Duke Reid, Joe Gibbs and King Tubby.


          Among these early producers was Chris Blackwell, who founded Island Records in Jamaica in 1959, then relocated to England in 1962, where he continued to promote Jamaican music. He formed a partnership with Trojan Records, founded by Lee Gopthal in 1968, which lasted until 1972. Trojan continued to produce reggae artists in the UK until 1974, when it was bought by Saga.


          [bookmark: 1970s_and_1980s]


          1970s and 1980s


          The 1972 film The Harder They Come, starring Jimmy Cliff, generated considerable interest and popularity for reggae music in the United States, and Eric Clapton's 1974 cover of the Bob Marley song " I Shot the Sheriff" is thought to signify reggae's acceptance as a global phenomenon by the "white rock world". By the mid 1970s, reggae was getting radio play in the UK on John Peel's radio show, and Peel continued to play much reggae during his career. What is called the first "Golden Age of Reggae" corresponds roughly to the heyday of roots reggae.


          In the second half of the 1970s, the UK punk rock scene was starting to take off, and some punk DJs played reggae records during their DJ sets. Some punk bands, such as The Clash, The Slits, and The Ruts, incorporated reggae influences into their music. At the same time, reggae began to enjoy a revival in the UK that continued into the 1980s, exemplified by groups like Steel Pulse, Aswad, UB40, and Musical Youth. Other artists who enjoyed international appeal in the early 1980s include Third World, Black Uhuru and Sugar Minott.


          The Grammy Awards introduced the Best Reggae Album category in 1985, which was won that year by Black Uhuru's Anthem LP. Winners for subsequent years have included albums by Jimmy Cliff, Steel Pulse, Peter Tosh, Ziggy Marley (four times), Bunny Wailer (three times), Shabba Ranks (twice), Inner Circle, Shaggy, Sly and Robbie, Beenie Man, Damian Marley (twice), Lee "Scratch" Perry, Sean Paul, Stephen Marley, and Toots and the Maytals.


          


          Musical characteristics


          Reggae is always played in 4/4 time or swing time, because the symmetrical rhythm pattern does not lend itself to other time signatures such as 3/4 time. Harmonically, the music is often very simple, and sometimes a whole song will have no more than one or two chords. The Bob Marley and the Wailers song "Exodus" is almost entirely comprised of A-minor chords. These simple repetitious chord structures add to reggae's sometimes hypnotic effect. However, Marley also wrote more complex chord structures, and bands such as Steel Pulse have often used very complex chord structures.


          


          Drums and other percussion


          A standard drum kit is generally used, but the snare drum is often tuned very high to give it a timbale-type sound. Some reggae drummers use a separate additional timbale or high-tuned snare to get this sound. Rim shots on the snare are commonly used, and tom-tom drums are often incorporated into the drumbeat itself. From the mid-80s onward, electronic instruments such as synthesizers and samplers have been used for the same purpose, especially by reggae artists who write in the Stepper and Dancehall styles.


          Reggae drumbeats fall into three main categories: One drop, Rockers and Steppers. With the One drop, the emphasis is entirely on the third beat of the bar (usually on the snare, or as a rim shot combined with bass drum). Beat one is completely empty, which is extremely unusual in popular music. There is some controversy about whether reggae should be counted so that this beat falls on the 3, or whether it should be counted half as fast so that it falls on the 2 and 4. This article follows the convention of placing the beat on the 3. Many credit Carlton Barrett of The Wailers as the creator of this style, although it may actually have been invented by Winston Grennan. An example played by Barrett can be heard in the Bob Marley and the Wailers song "One Drop". Barrett often used an unusual triplet cross-rhythm on the hi-hat, which can be heard on many recordings by Bob Marley and the Wailers, such as "Running Away" on the Kaya album.


          An emphasis on beat three is in all reggae drumbeats, but with the Rockers (pronounced like "raucous") beat, the emphasis is also on beat one (usually on bass drum). This beat was pioneered by the prolific innovative duo of Sly and Robbie  Sly Dunbar and Robbie Shakespeare  who later also helped create the "Rub-a-Dub" sound that greatly influenced Dancehall. An example of the Rockers beat is in "Night Nurse" by Gregory Isaacs. The Rockers beat is not always straightforward, and various syncopations are often included. An example of this is the Black Uhuru song "Sponji Reggae."


          In Steppers, the bass drum plays four solid beats to the bar, giving the beat an insistent drive. An example is "Exodus" by Bob Marley and the Wailers. Another common name for the Steppers beat is the "four on the floor".


          The Steppers beat was also adopted (at a much higher tempo) by some of the 2 Tone ska revival bands of the late 1970s and early 1980s. Examples include "Stand Down Margaret" by The Beat and "Too Much Too Young" by The Specials.


          An unusual characteristic of reggae drumming is that the drum fills often do not end with a climactic cymbal. A wide range of other percussion instrumentation is used in reggae. Bongos are often used to play free, improvised patterns, with heavy use of African-style cross-rhythms. Cowbells, claves and shakers tend to have more defined roles and a set pattern.


          


          Bass


          The bass guitar often plays a very dominant role in reggae, and the drum and bass is often called the riddim. Several reggae singers have released different songs recorded over the same riddim. The central role of the bass can particularly be heard in dub music  which gives an even bigger role to the drum and bass line, reducing the vocals and other instruments to peripheral roles. The bass sound in reggae is thick and heavy, and equalized so the upper frequencies are removed and the lower frequencies emphasised. The bass line is often a simple two-bar riff that is centred around its thickest and heaviest note (which in musical terms is often the harmonic root note) - the other notes in the bassline often serve simply to lead you towards the bassist note. An example of this can be heard on " Sun Is Shining" by Bob Marley and the Wailers.


          


          Guitars


          The rhythm guitar in reggae usually plays the chords on beats two and four, a musical figure known as skank or the 'bang'. It has a very dampened, short and scratchy chop sound, almost like a percussion instrument. Sometimes a double chop is used when the guitar still plays the off beats, but also plays the following 8th beats on the up-stroke. An example is the intro to " Stir It Up" by The Wailers.


          The lead guitar will often add a rock or blues-style melodic solo to a song, but much of the time it plays the same part as the bass line an octave higher, with a very muted and picked sound. This is often referred to as the "bubble" and adds definition to the bass line (which is usually devoid of upper frequencies), and emphasizes the bass melody. Sometimes the guitar will play a counter-melody to the bass line instead.


          


          Keyboards


          From the late 1960s through to the early 1980s, a piano was generally used in reggae to double the rhythm guitar's skank, playing the chords in a staccato style to add body, and playing occasional extra beats, runs and riffs. The piano part was widely taken over by synthesizers during the 1980s, although synthesizers have been used in a peripheral role since the 1970s to play incidental melodies and countermelodies. Larger bands may include either an additional keyboardist, to cover or replace horn and melody lines, or the main keyboardist filling these roles on two or more keyboards. The latter has become increasingly popular as keyboard technology improves.


          The reggae-organ shuffle is unique to reggae. Typically, a Hammond organ-style sound is used to play chords with a choppy feel. This is known as the bubble. There are specific drawbar settings used on a Hammond console to get the correct sound. This may be the most difficult reggae keyboard rhythm. The 8th beats are played with a space-left-right-left-space-left-right-left pattern. The right-hand part coincides with the rhythm guitar and piano. It makes the music sound faster than it really is. The organ often also plays melodic runs and extra beats. The organ part is typically quite low in the mix, and is often more felt than heard. Examples include the songs "Natural Mystic", " Is This Love" and "Midnight Ravers" by Bob Marley.


          


          Horns


          Horn sections are frequently used in reggae, often playing introductions and counter-melodies. Instruments included in a typical reggae horn section include saxophone, trumpet and/or trombone. In more recent times, real horns are sometimes replaced in reggae by synthesizers or recorded samples. The horn section is often arranged around the first horn, playing a simple melody or counter melody. The first horn is usually accompanied by the second horn playing the same melodic phrase in unision, one octave higher. The third horn usually plays the melody an octave and a fifth higher than the first horn. The horns are generally played fairly softly, usually resulting in a soothing sound. However, sometimes punchier, louder phrases are played for a more up-tempo and aggressive sound.


          


          Vocals


          The vocals in reggae are less of a defining characteristic of the genre than the instrumentation and rhythm. Almost any song can be performed in a reggae style. Vocal harmony parts are often used, either throughout the melody (as with bands such as the Mighty Diamonds), or as a counterpoint to the main vocal line (as with the backing group I-Threes). The British reggae band Steel Pulse used particularly complex backing vocals. An unusual aspect of reggae singing is that many singers use tremolo (volume oscillation) rather than vibrato (pitch oscillation). Notable exponents of this technique include Dennis Brown and Horace Andy. The toasting vocal style is unique to reggae, originating when DJs improvised along to dub tracks, and it is generally considered to be a precursor to rap. It differs from rap mainly in that it is generally melodic, while rap is generally more a spoken form without melodic content.


          


          Lyrical themes


          Reggae is noted for its tradition of social criticism, although many reggae songs discuss lighter, more personal subjects, such as love, sex and socializing. Many early reggae bands also covered Motown or Atlantic soul and funk numbers. Some reggae lyrics attempt to raise the political consciousness of the audience, such as by criticizing materialism, or by informing the listener about controversial subjects such as Apartheid. Many reggae songs promote the use of cannabis (also known as herb or ganja), considered a sacrament in the Rastafari movement. There are many artists who utilize religious themes in their music  whether it be discussing a religious topic, or simply giving praise to the Rastafari God Jah. Other common socio-political topics in reggae songs include black nationalism, anti-racism, anti- colonialism, anti-capitalism, criticism of political systems and "Babylon", and promotion of caring for needs of the younger generation.


          


          Criticism of Dancehall / Ragga


          Some dancehall/ragga artists have been criticised for homophobia, sometimes including threats of violence. Buju Banton's song "Boom Bye-Bye" states that gays "haffi dead" ("have to die"). Other dancehall artists who have been accused of homophobia include Elephant Man ("When you hear a lesbian getting raped/ It's not our fault ... Two women in bed/ That's two Sodomites who should be dead."), Bounty Killer (who in a song urges listeners to burn "Mister Fagoty") and Beenie Man.


          The controversy surrounding anti-gay lyrics led to the cancellation of UK tours by Beenie Man and Sizzla. After lobbying from the Stop Murder Music coalition, the dancehall music industry agreed in 2005 to stop releasing songs that promote hatred and violence against gay people. In June 2007, Beenie Man, Sizzla and Capleton signed up to the Reggae Compassionate Act  in a deal brokered with top dancehall promoters and Stop Murder Music activists  renouncing homophobia, and agreeing to "not make statements or perform songs that incite hatred or violence against anyone from any community". Five artists who had been targeted by the anti-homophobia campaign did not sign up to the act, including Elephant Man, TOK, Bounty Killa, Vybz Kartel and Buju Banton.


          


          Subgenres


          Reggae includes several subgenres, such as roots reggae, dub, lovers rock, and dancehall.


          
            [image: Peter Tosh performing with his band in 1978.]

            
              Peter Tosh performing with his band in 1978.
            

          


          


          Roots reggae


          Roots reggae is the name given to a spiritual type of music whose lyrics are predominantly in praise of Jah (God). Recurrent lyrical themes include poverty and resistance to government oppression. Many of Bob Marley's and Peter Tosh's songs can be called roots reggae. The creative pinnacle of roots reggae was in the late 1970s, with singers such as Burning Spear, Gregory Isaacs, Freddie McGregor, Johnny Clarke, Horace Andy, Ijahman Levi, Barrington Levy, Big Youth, and Linval Thompson, and bands like Culture, Israel Vibration, the Meditations, and Misty in Roots, teaming up with various studio producers including Lee 'Scratch' Perry and Coxsone Dodd.


          


          Dub


          Dub is a genre of reggae that was pioneered in the early days by studio producers Lee 'Scratch' Perry and King Tubby. It involves extensive remixing of recorded material, and particular emphasis is placed on the drum and bass line. The techniques used resulted in an even more visceral feel described by King Tubby as sounding "jus like a volcano in yuh head." Augustus Pablo and Mikey Dread were two of the early notable proponents of this music style, which continues today.


          


          Rockers


          The rockers style was created during the mid-1970s by Sly & Robbie. Rockers is described as a militant, mechanical, and aggressive style of playing reggae music.


          


          Lovers rock


          Lovers rock originated in South London in the mid-1970s, and is produced for a smoother, more commercial sound, with more apolitical lyrics.


          


          Newer styles and spin-offs


          


          Hip hop and rap


          Toasting is a style of chanting or talking over the record that was first used by 1960s Jamaican deejays such as U-Roy and Dennis Alcapone. This style greatly influenced Jamaican DJ Kool Herc, who used the style in New York City in the late 1970s to pioneer a new genre that became known as hip hop or rap. Mixing techniques employed in dub music have also influenced hip hop.


          


          Dancehall


          The dancehall genre was developed around 1980, with exponents such as Yellowman, Super Cat and Shabba Ranks. The style is characterized by a deejay singing and rapping or toasting over raw and fast rhythms. Ragga (also known as raggamuffin), is a subgenre of dancehall where the instrumentation primarily consists of electronic music and sampling. Notable ragga artists include Shinehead and Buju Banton.


          


          Reggaeton


          Reggaeton is a form of dance music that first became popular with Latino youths in the early 1990s. It blends reggae and dancehall with Latin American genres such as bomba and plena, as well as hip hop.


          
            Retrieved from " http://en.wikipedia.org/wiki/Reggae"
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        Regression analysis


        
          

          Regression analysis is a technique used for the modeling and analysis of numerical data consisting of values of a dependent variable (response variable) and of one or more independent variables (explanatory variables). The dependent variable in the regression equation is modeled as a function of the independent variables, corresponding parameters ("constants"), and an error term. The error term is treated as a random variable. It represents unexplained variation in the dependent variable. The parameters are estimated so as to give a "best fit" of the data. Most commonly the best fit is evaluated by using the least squares method, but other criteria have also been used.


          Data modeling can be used without there being any knowledge about the underlying processes that have generated the data; in this case the model is an empirical model. Moreover, in modelling knowledge of the probability distribution of the errors is not required. Regression analysis requires assumptions to be made regarding probability distribution of the errors. Statistical tests are made on the basis of these assumptions. In regression analysis the term "model" embraces both the function used to model the data and the assumptions concerning probability distributions.


          Regression can be used for prediction (including forecasting of time-series data), inference, hypothesis testing, and modeling of causal relationships. These uses of regression rely heavily on the underlying assumptions being satisfied. Regression analysis has been criticized as being misused for these purposes in many cases where the appropriate assumptions cannot be verified to hold. One factor contributing to the misuse of regression is that it can take considerably more skill to critique a model than to fit a model.


          


          History of regression analysis


          The earliest form of regression was the method of least squares, which was published by Legendre in 1805, and by Gauss in 1809. The term least squares is from Legendres term, moindres carrs. However, Gauss claimed that he had known the method since 1795.


          Legendre and Gauss both applied the method to the problem of determining, from astronomical observations, the orbits of bodies about the sun. Euler had worked on the same problem (1748) without success. Gauss published a further development of the theory of least squares in 1821, including a version of the GaussMarkov theorem.


          The term "regression" was coined in the nineteenth century to describe a biological phenomenon, namely that the progeny of exceptional individuals tend on average to be less exceptional than their parents and more like their more distant ancestors. Francis Galton, a cousin of Charles Darwin, studied this phenomenon and applied the slightly misleading term " regression towards mediocrity" to it. For Galton, regression had only this biological meaning, but his work was later extended by Udny Yule and Karl Pearson to a more general statistical context. Nowadays the term "regression" is often synonymous with "least squares curve fitting".


          


          Underlying assumptions


          
            	The sample must be representative of the population for the inference prediction.


            	The dependent variable is subject to error. This error is assumed to be a random variable, with a mean of zero. Systematic error may be present but its treatment is outside the scope of regression analysis.


            	The independent variable is error-free. If this is not so, modeling should be done using Errors-in-variables model techniques.


            	The predictors must be linearly independent, i.e. it must not be possible to express any predictor as a linear combination of the others. See Multicollinear.


            	The errors are uncorrelated, that is, the variance-covariance matrix of the errors is diagonal and each non-zero element is the variance of the error.


            	The variance of the error is constant ( homoscedasticity). If not, weights should be used.


            	The errors follow a normal distribution. If not, the generalized linear model should be used.

          


          


          Linear regression


          In linear regression, the model specification is that the dependent variable, yi is a linear combination of the parameters (but need not be linear in the independent variables). For example, in simple linear regression there is one independent variable, xi, and two parameters, 0 and 1:


          
            	straight line: [image: y_i=\beta_0 +\beta_1 x_i +\epsilon_i,\ i=1,m\!]

          


          In multiple linear regression, there are several independent variables or functions of independent variables. For example, adding a term in xi2 to the preceding regression gives:


          
            	parabola: [image: y_i=\beta_0 +\beta_1 x_i +\beta_2 x_i^2+\epsilon_i,\ i=1,m\!]

          


          This is still linear regression as although the expression on the right hand side is quadratic in the independent variable xi, it is linear in the parameters 0, 1 and 2.


          In both cases, i is an error term and the subscript i indexes a particular observation. Given a random sample from the population, we estimate the population parameters and obtain the sample linear regression model: [image:  y_i = \widehat{\beta}_0 + \widehat{\beta}_1 X_i + e_i ] The term ei is the residual, [image:  e_i = y_i - \widehat{y}_i ]. One method of estimation is Ordinary [Least Squares]. This method obtains parameter estimates that minimize the sum of squared residuals, SSE:


          
            	[image: SSE=\sum_{i=1}^{N}e_i^2]

          


          Minimization of this function results in a set of normal equations, a set of simultaneous linear equations in the parameters, which are solved to yield the parameter estimators, [image: \widehat{\beta}_0, \widehat{\beta}_1]. See regression coefficients for statistical properties of these estimators.


          
            [image: Illustration of linear regression on a data set (red points).]

            
              Illustration of linear regression on a data set (red points).
            

          


          In the case of simple regression, the formulas for the least squares estimates are


          
            	[image: \widehat{\beta_1}=\frac{\sum(x_i-\bar{x})(y_i-\bar{y})}{\sum(x_i-\bar{x})^2}] and [image: \hat{\beta_0}=\bar{y}-\hat{\beta}\bar{x}]

          


          where [image: \bar{x}] is the mean (average) of the x values and [image: \bar{y}] is the mean of the y values. See linear least squares(straight line fitting) for a derivation of these formulas and a numerical example. Under the assumption that the population error term has a constant variance, the estimate of that variance is given by: [image:  \hat{\sigma_{\varepsilon}} = \sqrt{\frac{SSE}{N-2}} ] This is called the root mean square error (RMSE) of the regression. The standard errors of the parameter estimates are given by


          
            	[image: \hat\sigma_{\beta_0}=\hat\sigma_{\varepsilon} \sqrt{\frac{1}{N} + \frac{\bar{x}^2}{\sum(x_i-\bar x)^2}}]


            	[image: \hat\sigma_{\beta_1}=\hat\sigma_{\varepsilon} \sqrt{\frac{1}{\sum(x_i-\bar x)^2}}]

          


          Under the further assumption that the population error term is normally distributed, the researcher can use these estimated standard errors to create confidence intervals and conduct hypothesis tests about the population parameters.


          


          General linear data model


          In the more general multiple regression model, there are p independent variables: [image:  y_i = \beta_0 + \beta_1 x_{1i} + \cdots + \beta_p x_{pi} + \varepsilon_i ,] The least square parameter estimates are obtained by p normal equations. The residual can be written as


          
            	[image: e_i=y_i - \hat\beta_0 - \hat\beta_1 x_1 - \cdots - \hat\beta_p x_p ]

          


          The normal equations are


          
            	[image: \sum_{i=1}^{N}\sum_{k=1}^{p} X_{ij}X_{ik}\hat \beta_k=\sum_{i=1}^{N} X_{ij}y_i,\ j=1,p\,]

          


          In matrix notation, the normal equations are written as


          
            	[image: \mathbf{\left(X^TX\right)\hat \boldsymbol \beta=X^Ty}]

          


          For a numerical example see linear regression (example)


          


          Regression diagnostics


          Once a regression model has been constructed, it is important to confirm the goodness of fit of the model and the statistical significance of the estimated parameters. Commonly used checks of goodness of fit include the R-squared, analyses of the pattern of residuals and hypothesis testing. Statistical significance is checked by an F-test of the overall fit, followed by t-tests of individual parameters.


          Interpretations of these diagnostic tests rest heavily on the model assumptions. Although examination of the residuals can be used to invalidate a model, the results of a t-test or F-test are meaningless unless the modeling assumptions are satisfied.


          
            	The error term may not have a normal distribution. See generalized linear model.


            	The response variable may be non-continuous. For binary (zero or one) variables, there are the probit and logit model. The multivariate probit model makes it possible to estimate jointly the relationship between several binary dependent variables and some independent variables. For categorical variables with more than two values there is the multinomial logit. For ordinal variables with more than two values, there are the ordered logit and ordered probit models. An alternative to such procedures is linear regression based on polychoric or polyserial correlations between the categorical variables. Such procedures differ in the assumptions made about the distribution of the variables in the population. If the variable is positive with low values and represents the repetition of the occurrence of an event, count models like the Poisson regression or the negative binomial model may be used

          


          


          Interpolation and extrapolation


          Regression models predict a value of the y variable given known values of the x variables. If the prediction is to be done within the range of values of the x variables used to construct the model this is known as interpolation. Prediction outside the range of the data used to construct the model is known as extrapolation and it is more risky.


          


          Nonlinear regression


          When the model function is not linear in the parameters the sum of squares must be minimized by an iterative procedure. This introduces many complications which are summarized in Differences between linear and non-linear least squares


          


          Other methods


          Although the parameters of a regression model are usually estimated using the method of least squares, other methods which have been used include:


          
            	Bayesian methods


            	Minimization of absolute deviations, leading to quantile regression


            	Nonparametric regression. This approach requires a large number of observations, as the data are used to build the model structure as well as estimate the model parameters. They are usually computationally intensive.

          


          


          Software


          All major statistical software packages perform the common types of regression analysis correctly and in a user-friendly way. Simple linear regression can be done in some spreadsheet applications. There are a number of software programs that perform specialized forms of regression, and experts may choose to write their own code to using statistical programming languages or numerical analysis software.
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              Symbols of some of the more common religions.

              Top to bottom, left to right:

              Row 1. Christian, Jewish, Hindu
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          A religion is a set of beliefs and practices, often centered upon specific supernatural and moral claims about reality, the cosmos, and human nature, and often codified as prayer, ritual, or religious law. Religion also encompasses ancestral or cultural traditions, writings, history, and mythology, as well as personal faith and religious experience. The term "religion" refers to both the personal practices related to communal faith and to group rituals and communication stemming from shared conviction.


          In the frame of European religious thought, religions present a common quality, the "hallmark of patriarchal religious thought": the division of the world in two comprehensive domains, one sacred, the other profane. Religion is often described as a communal system for the coherence of belief focusing on a system of thought, unseen being, person, or object, that is considered to be supernatural, sacred, divine, or of the highest truth. Moral codes, practices, values, institutions, tradition, rituals, and scriptures are often traditionally associated with the core belief, and these may have some overlap with concepts in secular philosophy. Religion is also often described as a " way of life" or a Life stance.


          The development of religion has taken many forms in various cultures. "Organized religion" generally refers to an organization of people supporting the exercise of some religion with a prescribed set of beliefs, often taking the form of a legal entity (see religion-supporting organization). Other religions believe in personal revelation. "Religion" is sometimes used interchangeably with " faith" or " belief system," but is more socially defined than that of personal convictions.


          


          Etymology
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          The English word religion is in use since the 13th century, loaned from Anglo-French religiun (11th century), ultimately from the Latin religio, "reverence for God or the gods, careful pondering of divine things, piety, the res divinae".


          The ultimate origins of Latin religio are obscure. It is usually accepted to derive from ligare "bind, connect"; likely from a prefixed re-ligare, i.e. re (again) + ligare or "to reconnect." This interpretation is favoured by modern scholars such as Tom Harpur and Joseph Campbell, but was made prominent by St. Augustine, following the interpretation of Lactantius. Another possibility is derivation from a reduplicated *le-ligare. A historical interpretation due to Cicero on the other hand connects lego "read", i.e. re (again) + lego in the sense of "choose", "go over again" or "consider carefully".


          


          Definitions of religion


          Religion has been defined in a wide variety of ways. Most definitions attempt to find a balance somewhere between overly sharp definition and meaningless generalities. Some sources have tried to use formalistic, doctrinal definitions while others have emphasized experiential, emotive, intuitive, valuational and ethical factors. Definitions mostly include:


          
            	a notion of the transcendent or numinous, often, but not always, in the form of theism


            	a cultural or behavioural aspect of ritual, liturgy and organized worship, often involving a priesthood, and societal norms of morality ( ethos) and virtue ( arete)


            	a set of myths or sacred truths held in reverence or believed by adherents

          


          Sociologists and anthropologists tend to see religion as an abstract set of ideas, values, or experiences developed as part of a cultural matrix. For example, in Lindbeck's Nature of Doctrine, religion does not refer to belief in "God" or a transcendent Absolute. Instead, Lindbeck defines religion as, "a kind of cultural and/or linguistic framework or medium that shapes the entirety of life and thought it is similar to an idiom that makes possible the description of realities, the formulation of beliefs, and the experiencing of inner attitudes, feelings, and sentiments. According to this definition, religion refers to one's primary worldview and how this dictates one's thoughts and actions.


          Other religious scholars have put forward a definition of religion that avoids the reductionism of the various sociological and psychological disciplines that reduce religion to its component factors. Religion may be defined as the presence of a belief in the sacred or the holy. For example Rudolf Otto's "The Idea of the Holy," formulated in 1917, defines the essence of religious awareness as awe, a unique blend of fear and fascination before the divine. Friedrich Schleiermacher in the late 18th century defined religion as a "feeling of absolute dependence."


          The Encyclopedia of Religion defines religion this way:


          
            In summary, it may be said that almost every known culture involves the religious in the above sense of a depth dimension in cultural experiences at all levels  a push, whether ill-defined or conscious, toward some sort of ultimacy and transcendence that will provide norms and power for the rest of life. When more or less distinct patterns of behaviour are built around this depth dimension in a culture, this structure constitutes religion in its historically recognizable form. Religion is the organization of life around the depth dimensions of experience  varied in form, completeness, and clarity in accordance with the environing culture."

          


          Other encyclopedic definitions include: "A general term used... to designate all concepts concerning the belief in god(s) and goddess(es) as well as other spiritual beings or transcendental ultimate concerns" and "human beings' relation to that which they regard as holy, sacred, spiritual, or divine."


          


          Religion and superstition


          In keeping with the Latin etymology of the word, religious believers have often seen other religions as superstition. Likewise, some atheists, agnostics, deists, and skeptics regard religious belief as superstition.


          Religious practices are most likely to be labeled "superstitious" by outsiders when they include belief in extraordinary events (miracles), an afterlife, supernatural interventions, apparitions or the efficacy of prayer, charms, incantations, the meaningfulness of omens, and prognostications.


          Greek and Roman pagans, who modeled their relations with the gods on political and social terms scorned the man who constantly trembled with fear at the thought of the gods, as a slave feared a cruel and capricious master. "Such fear of the gods (deisidaimonia) was what the Romans meant by 'superstition' (Veyne 1987, p 211). Early Christianity was outlawed as a superstitio Iudaica, a "Jewish superstition", by Domitianin the 80s AD, and by AD 425, Theodosius II outlawed pagan traditions as superstitious.


          The Roman Catholic Church considers superstition to be sinful in the sense that it denotes a lack of trust in the divine providence of God and, as such, is a violation of the first of the Ten Commandments. The Catechism of the Catholic Church states superstition "in some sense represents a perverse excess of religion" (para. #2110).


          The Catechism clearly dispels commonly held preconceptions or misunderstandings about Catholic doctrine relating to superstitious practices:


          
            Superstition is a deviation of religious feeling and of the practices this feeling imposes. It can even affect the worship we offer the true God, e.g., when one attributes an importance in some way magical to certain practices otherwise lawful or necessary. To attribute the efficacy of prayers or of sacramental signs to their mere external performance, apart from the interior dispositions that they demand is to fall into superstition. Cf. Matthew 23:16-22 (para. #2111)

          


          


          History
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              Detail from Religion, Charles Sprague Pearce (1896). Library of Congress Thomas Jefferson Building, Washington, D.C.
            

          


          


          Development of religion


          There are a number of models regarding the ways in which religions come into being and develop. Broadly speaking, these models fall into three categories:


          
            	Models which see religions as social constructions;


            	Models which see religions as progressing toward higher, objective truth;


            	Models which see a particular religion as absolutely true.

          


          In pre-modern (pre-urban) societies, religion is one defining factor of ethnicity, along with language, regional customs, national costume, etc. As Xenophanes famously comments:


          
            	Men make gods in their own image; those of the Ethiopians are black and snub-nosed, those of the Thracians have blue eyes and red hair.

          


          Ethnic religions may include officially sanctioned and organized civil religions with an organized clergy, but they are characterized in that adherents generally are defined by their ethnicity, and conversion essentially equates to cultural assimilation to the people in question. The notion of gentiles ("nations") in Judaism reflect this state of affairs, the implicit assumption that each nation will have its own religion. Historical examples include Germanic polytheism, Celtic polytheism, Slavic polytheism and pre-Hellenistic Greek religion.


          


          The "Axial Age"


          Karl Jaspers, in his Vom Ursprung und Ziel der Geschichte (The Origin and Goal of History), identified a number of key Axial Age thinkers as having had a profound influence on future philosophy and religion, and identified characteristics common to each area from which those thinkers emerged. Jaspers saw in these developments in religion and philosophy a striking parallel without any obvious direct transmission of ideas from one region to the other, having found very little recorded proof of extensive inter-communication between the ancient Near East, Greece, India and China. Jaspers held up this age as unique, and one which to compare the rest of the history of human thought to. Jaspers' approach to the culture of the middle of the first millennium BCE has been adopted by other scholars and academics, and has become a point of discussion in the history of religion.


          In its later part, the "Axial Age" culminated in the development of monism and monotheism, notably of Platonic realism and Neoplatonism in Hellenistic philosophy, the notion of atman in Vedanta Hindu philosophy, and the notion of Tao in Taoism.
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              Central Asian ( Tocharian?) and East-Asian Buddhist monks, Bezeklik, Eastern Tarim Basin, 9th-10th century.
            

          


          


          Middle Ages


          The present-day world religions established themselves throughout Eurasia during the Middle Ages by: Christianization of the Western world; Buddhist missions to East Asia; the decline of Buddhism and rise of Hinduism in the Indian subcontinent; and the spread of Islam throughout the Middle East, Central Asia, North Africa and parts of Europe and India.


          During the Middle Ages, Muslims were in conflict with Zoroastrians during the Islamic conquest of Persia; Christians were in conflict with Muslims during the Byzantine-Arab Wars, Crusades, Reconquista and Ottoman wars in Europe; Christians were in conflict with Jews during the Crusades, Reconquista and Inquisition; Shamans were in conflict with Buddhists, Taoists, Muslims and Christians during the Mongol invasions; and Muslims were in conflict with Hindus and Sikhs during Muslim conquest in the Indian subcontinent.


          Many medieval religious movements emphasized mysticism, such as the Cathars and related movements in the West, the Bhakti movement in India and Sufism in Islam. Monotheism reached definite forms in Christian Christology and in Islamic Tawhid. Hindu monotheist notions of Brahman likewise reached their classical form with the teaching of Adi Shankara.


          


          Modern period


          European colonisation during the 15th to 19th centuries resulted in the spread of Christianity to Sub-Saharan Africa, the Americas, Australia and the Philippines. The 18th century saw the beginning of secularisation in Europe, rising to notability in the wake of the French Revolution.


          In the 20th century, the regimes of Communist Eastern Europe and Communist China were explicitly anti-religious. A great variety of new religious movements originated in the 20th century, many proposing syncretism of elements of established religions. Adherence to such new movements is limited, however, remaining below 2% worldwide in the 2000s. Adherents of the classical world religions account for more than 75% of the world's population, while adherence to indigenous tribal religions has fallen to 4%. As of 2005, an estimated 14% of the world's population identifies as nonreligious.


          


          Classification


          Religious traditions fall into super-groups in comparative religion, arranged by historical origin and mutual influence. Abrahamic religions originate in the Middle East, Indian religions in India and Far Eastern religions in East Asia. Another group with supra-regional influence are African diasporic religions, which have their origins in Central and West Africa.
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            	Abrahamic religions are by far the largest group, and these consist primarily of Christianity, Islam and Judaism (sometimes Bah' is also included). They are named for the patriarch Abraham, and are unified by their strict monotheism. Today, around 3.4 billion people are followers of Abrahamic religions and are spread widely around the world apart from the regions around South-East Asia. Several Abrahamic organizations are vigorous proselytizers.


            	Indian religions originated in Greater India and tend to share a number of key concepts, such as dharma and karma. They are of the most influence across the Indian subcontinent, East Asia, South East Asia, as well as isolated parts of Russia. The main Indian religions are Hinduism, Buddhism, Sikhism, and Jainism. Indian religions mutually influenced each other. Sikhism was also influenced by the Abrahamic tradition of Sufism.


            	Far Eastern religions consist of several East Asian religions which make use of the concept of Tao (in Chinese) or Do (in Japanese or Korean). They include Taoism, Shinto, Chondogyo, Caodaism, and Yiguandao. Far Eastern Buddhism (in which the group overlaps with the "Indian" group) and Confucianism (which by some categorizations is not a religion) are also included.


            	Iranic religions originated in Iran and include Zoroastrianism, Yazdanism and historical traditions of Gnosticism ( Mandaeanism, Manichaeism). It has significant overlaps with Abrahamic traditions, e.g. in Sufism and in recent movements such as Bbsm and Bah'.


            	African diasporic religions practiced in the Americas, imported as a result of the Atlantic slave trade of the 16th to 18th centuries, building of traditional religions of Central and West Africa.


            	Indigenous tribal religions, formerly found on every continent, now marginalized by the major organized faiths, but persisting as undercurrents of folk religion. Includes African traditional religions, Asian Shamanism, Native American religions, Austronesian and Australian Aboriginal traditions and arguably Chinese folk religion (overlaps with Far Eastern religions). Under more traditional listings, this has been referred to as " Paganism" along with historical polytheism.


            	New religious movements, a heterogeneous group of religious faiths emerging since the 19th century, often syncretizing, re-interpreting or reviving aspects of older traditions (Bah', Hindu revivalism, Ayyavazhi, Pentecostalism, polytheistic reconstructionism), some inspired by science-fiction ( UFO religions). See List of new religious movements, list of groups referred to as cults.

          


          Demographic distribution of the major super-groupings mentioned is shown in the table below:


          
            
              	Name of Group

              	Name of Religion

              	Number of followers

              	Date of Origin

              	Main regions covered
            


            
              	Abrahamic religions

              3.6 billion

              	Christianity

              	2.1 billion

              	1st c.

              	Worldwide except Northwest Africa, the Arabian Peninsula, and parts of Central, East, and Southeast Asia.
            


            
              	Islam

              	1.5 billion

              	7th c.

              	Middle East, Northern Africa, Central Asia, South Asia, Western Africa, Indian subcontinent, Malay Archipelago with large population centers existing in Eastern Africa, Balkan Peninsula, Russia, Europe and China.
            


            
              	Judaism

              	14 million

              	1300 BCE

              	>Israel and among Jewish diaspora (live mostly in USA and Europe)
            


            
              	Bah' Faith

              	5 million

              	19th c.

              	Dispersed worldwide with no major population centers
            


            
              	Indian religions

              1.4 billion

              	Hinduism

              	900 million

              	no founder

              	Indian subcontinent, Fiji, Guyana and Mauritius
            


            
              	Buddhism

              	376 million

              	Iron Age (1200300 BCE)

              	Indian subcontinent, East Asia, Indochina, regions of Russia.
            


            
              	Sikhism

              	25.8 million

              	15th c.

              	India, Pakistan, Africa, Canada, USA, United Kingdom
            


            
              	Jainism

              	4.2 million

              	Iron Age (1200300 BCE)

              	India, and East Africa
            


            
              	Far Eastern religions

              500 million

              	Taoism

              	unknown

              	Spring and Autumn Period (722 BC-481 BC)

              	China and the Chinese diaspora
            


            
              	Confucianism

              	unknown

              	Spring and Autumn Period (722 BC-481 BC)

              	China, Korea, Vietnam and the Chinese and Vietnamese diasporas
            


            
              	Shinto

              	4 million

              	no founder

              	Japan
            


            
              	Caodaism

              	1-2 million

              	1925

              	Vietnam
            


            
              	Chondogyo

              	1.13 million

              	1812

              	Korea
            


            
              	Yiguandao

              	1-2 million

              	c. 1900

              	Taiwan
            


            
              	Chinese folk religion

              	394 million

              	no founder, a combination of Taoism, Confucianism and Buddhism

              	China
            


            
              	Ethnic/tribal

              400 million
            


            
              	Primal indigenous

              	300 million

              	no founder

              	India, Asia
            


            
              	African traditional and diasporic

              	100 million

              	no known founder

              	Africa, Americas
            


            
              	Other

              each over 500 thousand
            


            
              	Juche

              	19 million

              	

              	North Korea
            


            
              	Spiritism

              	15 million

              	

              	
            


            
              	Neopaganism

              	1 million

              	

              	
            


            
              	Unitarian-Universalism

              	800,000

              	

              	
            


            
              	Rastafarianism

              	600,000

              	

              	
            


            
              	Scientology

              	500,000
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          Religious belief
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          Religious belief usually relates to the existence, nature and worship of a deity or deities and divine involvement in the universe and human life. Alternately, it may also relate to values and practices transmitted by a spiritual leader. Unlike other belief systems, which may be passed on orally, religious belief tends to be codified in literate societies (religion in non-literate societies is still largely passed on orally). In some religions, like the Abrahamic religions, it is held that most of the core beliefs have been divinely revealed.


          


          Related forms of thought


          


          Religion and science


          Religious knowledge, according to religious practitioners, may be gained from religious leaders, sacred texts ( scriptures), and/or personal revelation. Some religions view such knowledge as unlimited in scope and suitable to answer any question; others see religious knowledge as playing a more restricted role, often as a complement to knowledge gained through physical observation. Some religious people maintain that religious knowledge obtained in this way is absolute and infallible ( religious cosmology).
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          The scientific method gains knowledge by testing hypotheses to develop theories through elucidation of facts or evaluation by experiments and thus only answers cosmological questions about the physical universe. It develops theories of the world which best fit physically observed evidence. All scientific knowledge is subject to later refinement in the face of additional evidence. Scientific theories that have an overwhelming preponderance of favorable evidence are often treated as facts (such as the theories of gravity or evolution).


          Many scientists held strong religious beliefs (see List of Christian thinkers in science) and worked to harmonize science and religion. Isaac Newton, for example, believed that gravity caused the planets to revolve about the Sun, and credited God with the design. In the concluding General Scholium to the Philosophiae Naturalis Principia Mathematica, he wrote: "This most beautiful System of the Sun, Planets and Comets, could only proceed from the counsel and dominion of an intelligent and powerful being." Nevertheless, conflict arose between religious organizations and individuals who propagated scientific theories which were deemed unacceptable by the organizations. The Roman Catholic Church, for example, has in the past reserved to itself the right to decide which scientific theories were acceptable and which were unacceptable. In the 17th century, Galileo was tried and forced to recant the heliocentric theory based on the medieval church's stance that the Greek Hellenistic system of astronomy was the correct one.


          Many theories exist as to why religions sometimes seem to conflict with scientific knowledge. In the case of Christianity, a relevant factor may be that it was among Christians that science in the modern sense was developed. Unlike other religious groups, as early as the 17th century the Christian churches had to deal directly with this new way to investigate nature and seek truth.


          The perceived conflict between science and Christianity may also be partially explained by a literal interpretation of the Bible adhered to by many Christians, both currently and historically. The Catholic Church has always held with Augustine of Hippo who explicitly opposed a literal interpretation of the Bible whenever the Bible conflicted with Science. The literal way to read the sacred texts became especially prevalent after the rise of the Protestant reformation, with its emphasis on the Bible as the only authoritative source concerning the ultimate reality. This view is often shunned by both religious leaders (who regard literally believing it as petty and look for greater meaning instead) and scientists who regard it as an impossibility.


          Some Christians have disagreed or are still disagreeing with scientists in areas such as the validity of Keplerian astronomy, the theory of evolution, the method of creation of the universe and the Earth, and the origins of life. On the other hand, scholars such as Stanley Jaki have suggested that Christianity and its particular worldview was a crucial factor for the emergence of modern science. In fact, most of today's historians are moving away from the view of the relationship between Christianity and science as one of "conflict" - a perspective commonly called the conflict thesis. Gary Ferngren in his historical volume about Science & Religion states:


          
            While some historians had always regarded the [conflict] thesis as oversimplifying and distorting a complex relationship, in the late twentieth century it underwent a more systematic reevaluation. The result is the growing recognition among historians of science that the relationship of religion and science has been much more positive than is sometimes thought. Although popular images of controversy continue to exemplify the supposed hostility of Christianity to new scientific theories, studies have shown that Christianity has often nurtured and encouraged scientific endeavour, while at other times the two have co-existed without either tension or attempts at harmonization. If Galileo and the Scopes trial come to mind as examples of conflict, they were the exceptions rather than the rule.

          


          In the Bah' Faith, the harmony of science and religion is a central tenet. The principle states that that truth is one, and therefore true science and true religion must be in harmony, thus rejecting the view that science and religion are in conflict. `Abdu'l-Bah, the son of the founder of the religion, asserted that science and religion cannot be opposed because they are aspects of the same truth; he also affirmed that reasoning powers are required to understand the truths of religion and that religious teachings which are at variance with science should not be accepted; he explained that religion has to be reasonable since God endowed humankind with reason so that they can discover truth. Shoghi Effendi, the Guardian of the Bah' Faith, described science and religion as "the two most potent forces in human life."


          Proponents of Hinduism claim that Hinduism is not afraid of scientific explorations, nor of the technological progress of mankind. According to them, there is a comprehensive scope and opportunity for Hinduism to mold itself according to the demands and aspirations of the modern world; it has the ability to align itself with both science and spiritualism. This religion uses some modern examples to explain its ancient theories and reinforce its own beliefs. For example, some Hindu thinkers have used the terminology of quantum physics to explain some basic concepts of Hinduism such as Maya or the illusory and impermanent nature of our existence.


          The philosophical approach known as pragmatism, as propounded by the American philosopher William James, has been used to reconcile scientific with religious knowledge. Pragmatism, simplistically, holds that the truth of a set of beliefs can be indicated by its usefulness in helping people cope with a particular context of life. Thus, the fact that scientific beliefs are useful in predicting observations in the physical world can indicate a certain truth for scientific theories; the fact that religious beliefs can be useful in helping people cope with difficult emotions or moral decisions can indicate a certain truth for those beliefs. (For a similar postmodern view, see grand narrative).


          


          Religion, metaphysics, and cosmology


          Being both forms of belief system, religion and philosophy meet in several areas - notably in the study of metaphysics and cosmology. In particular, a distinct set of religious beliefs will often entail a specific metaphysics and cosmology. That is, a religion will generally have answers to metaphysical and cosmological questions about the nature of being, of the universe, humanity, and the divine.


          


          Mysticism and esotericism
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          Mysticism focuses on methods other than logic, but (in the case of esoteric mysticism) not necessarily excluding it, for gaining enlightenment. Rather, meditative and contemplative practices such as Vipassanā and yoga, physical disciplines such as stringent fasting and whirling (in the case of the Sufi dervishes), or the use of psychoactive drugs such as LSD, lead to altered states of consciousness that logic can never hope to grasp. However, regarding the latter topic, mysticism prevalent in the 'great' religions (monotheisms, henotheisms, which are perhaps relatively recent, and which the word 'mysticism' is more recent than,) includes systems of discipline that forbid drugs that damage the body, including the nervous system.


          Mysticism (to initiate) is the pursuit of communion with, or conscious awareness of ultimate reality, the divine, spiritual truth, or Deity through direct, personal experience (intuition or insight) rather than rational thought. Mystics speak of the existence of realities behind external perception or intellectual apprehension that are central to being and directly accessible through personal experience. They say that such experience is a genuine and important source of knowledge.


          Esotericism is often spiritual (thus religious) but can be non-religious/-spiritual, and it uses intellectual understanding and reasoning, intuition and inspiration (higher noetic and spiritual reasoning,) but not necessarily faith (except often as a virtue,) and it is philosophical in its emphasis on techniques of psycho-spiritual transformation ( esoteric cosmology). Esotericism refers to "hidden" knowledge available only to the advanced, privileged, or initiated, as opposed to exoteric knowledge, which is public. All religions are probably somewhat exoteric, but most ones of ancient civilizations such as Yoga of India, and the mystery religions of ancient Egypt, Israel (Kabbalah,) and Greece are examples of ones that are also esoteric.
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          Spirituality


          Members of an organized religion may not see any significant difference between religion and spirituality. Or they may see a distinction between the mundane, earthly aspects of their religion and its spiritual dimension.


          Some individuals draw a strong distinction between religion and spirituality. They may see spirituality as a belief in ideas of religious significance (such as God, the Soul, or Heaven), but not feel bound to the bureaucratic structure and creeds of a particular organized religion. They choose the term spirituality rather than religion to describe their form of belief, perhaps reflecting a disillusionment with organized religion (see Major religious groups), and a movement towards a more "modern"  more tolerant, and more intuitive  form of religion. These individuals may reject organized religion because of historical acts by religious organizations, such as Christian Crusades and Islamic Jihad, the marginalisation and persecution of various minorities or the Spanish Inquisition. The basic precept of the ancient spiritual tradition of India, the Vedas, is the inner reality of existence, which is essentially a spiritual approach to being.


          


          Myth


          The word myth has several meanings.


          
            	A traditional story of ostensibly historical events that serves to unfold part of the world view of a people or explain a practice, belief, or natural phenomenon;


            	A person or thing having only an imaginary or unverifiable existence; or


            	A metaphor for the spiritual potentiality in the human being.

          


          Ancient polytheistic religions, such as those of Greece, Rome, and Scandinavia, are usually categorized under the heading of mythology. Religions of pre-industrial peoples, or cultures in development, are similarly called "myths" in the anthropology of religion. The term "myth" can be used pejoratively by both religious and non-religious people. By defining another person's religious stories and beliefs as mythology, one implies that they are less real or true than one's own religious stories and beliefs. Joseph Campbell remarked, "Mythology is often thought of as other people's religions, and religion can be defined as mis-interpreted mythology."


          In sociology, however, the term myth has a non-pejorative meaning. There, myth is defined as a story that is important for the group whether or not it is objectively or provably true. Examples include the death and resurrection of Jesus, which, to Christians, explains the means by which they are freed from sin and is also ostensibly a historical event. But from a mythological outlook, whether or not the event actually occurred is unimportant. Instead, the symbolism of the death of an old "life" and the start of a new "life" is what is most significant.
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          Cosmology


          Humans have many different methods which attempt to answer fundamental questions about the nature of the universe and our place in it (cosmology). Religion is only one of the methods for trying to answer one or more of these questions. Other methods include science, philosophy, metaphysics, astrology, esotericism, mysticism, and forms of shamanism, such as the sacred consumption of ayahuasca among Peruvian Amazonia's Urarina. The Urarina have an elaborate animistic cosmological system, which informs their mythology, religious orientation and daily existence. In many cases, the distinction between these means are not clear. For example, Buddhism and Taoism have been regarded as schools of philosophies as well as religions.


          Given the generalized discontents with modernity, consumerism, over- consumption, violence and anomie, many people in the so-called industrial or post-industrial West rely on a number of distinctive religious worldviews. This in turn has given rise to increased religious pluralism, as well as to what are commonly known in the academic literature as new religious movements, which are gaining ground across the globe.


          


          Criticism


          The Canadian scholar of comparative religion, Wilfred Cantwell Smith argued that religion, rather than being a universally valid category as is generally supposed, is a peculiarly European concept of comparatively recent origin.


          Most Western criticism of religious constructs and their social consequences has come, however, from atheists and agnostics. Anti-religious sentiment first gathered force during the 18th century European Enlightenment, although pioneering critics such as Voltaire and his fellow Encyclopedists were for the most part deists. The French Revolution then instituted what later became known as secularism, a constitutional declaration of the separation of church and state. As well as being adopted by the new French and U.S. republics, secularism soon came to be adopted by a number of nation states, both revolutionary and post-colonial. Marx famously declared religion to be the "opium of the people," a statement the implications of which were applied with an iron fist in social systems inspired by his writings, most notably in the Soviet Union and China and, most notoriously, in Cambodia. The possible implications of the rest of Marx's celebrated sentence - that religion is "the heart of a heartless world" - were left stubbornly unconsidered. Systematic criticism of the philosophical underpinnings of religion had paralleled the upsurge of scientific discourse within industrial society: T.H. Huxley had in 1869 coined the term "agnostic," a baton taken up with alacrity by such figures as Robert Ingersoll and, later, Bertrand Russell, who told the world Why I am not a Christian.


          Many contemporary critics consider religion irrational by definition. Some assert that dogmatic religions are in effect morally deficient, elevating to moral status ancient, arbitrary, and ill-informed rules - taboos on eating pork, for example, as well as dress codes and sexual practices - possibly designed for reasons of hygiene or even mere politics in a bygone era.


          In North America and Western Europe the social fallout of the 9/11 attacks has fertilized a flurry of secularist tracts with titles such as The God Delusion, The End of Faith and God is not Great: How Religion Poisons Everything. This criticism is mostly focused on the monotheistic Abrahamic traditions.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Religion"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Religious Society of Friends


        
          

          
            [image: George Fox played an important part in founding the Religious Society of Friends.]

            
              George Fox played an important part in founding the Religious Society of Friends.
            

          


          The Religious Society of Friends, whose members are known as Quakers or Friends, was founded in England in the 17th century as a Christian religious denomination by people who were dissatisfied with the existing denominations and sects of Christianity. Historians generally credit George Fox with being the principal co-founder or most important early leader. The Society of Friends is counted among the historic peace churches.


          Since its beginnings in the United Kingdom, Quakerism has spread to other countries, chiefly Australia, Bolivia, Costa Rica, Ireland, Kenya and the United States. Although the total number of Quakers is relatively small, approximately 350,000 worldwide, there are places, such as Philadelphia, Pennsylvania; Newberg, Oregon; Greenleaf, Idaho; Whittier, California; Richmond, Indiana; Friendswood, Texas; Birmingham, UK; and Greensboro, North Carolina in which Quaker influence is concentrated.


          Unlike many other groups that emerged within Christianity, the Religious Society of Friends has tended away from creeds, and in modern times away from hierarchical structure.


          The various branches have widely divergent beliefs and practices, but the central concept to many Friends is the " Inner Light". Accordingly, individual Quakers may develop individual religious beliefs arising from their personal conscience and revelation coming from "God within"; further, Quakers feel compelled to live by such individual religious beliefs and inner revelations.


          Many Quakers feel their faith does not fit within traditional Christian categories of Catholic, Orthodox or Protestant, but is an expression of another way of experiencing God.


          Although nearly all Quakers throughout history and today consider Quakerism to be a Christian movement, a few Friends (principally in some Meetings in the United States and the United Kingdom) now consider themselves universalist, agnostic, atheist, realist, humanist, postchristian, or nontheist, or do not accept any religious label. Calls for Quakerism to include non-Christians go back at least as far as 1870, but this phenomenon has become increasingly evident during the latter half of the 20th century and the opening years of the 21st century, and is still controversial among Friends. An especially notable example of this is that of Friends who actively identify as members of a faith other than Christian, such as Islam or Buddhism.


          


          Beliefs and practices of Friends
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          Experiencing God


          George Fox and the other early Quakers believed that direct experience of God was available to all people, without mediation (e.g. through hired clergy, or through outward sacraments). Fox described this by writing that "Christ has come to teach His people Himself."


          Modern Friends often express this belief in many ways, including the attitude of trying to see "[the light] of God in everyone"; finding and relating to "the Inner light", "the inward Christ", or "the spirit of Christ within." Early Friends more often used terms such as "Truth", "the Seed", and "the Pure Principle", from the principle that each person would be transformed as Christ formed and grew in them. The ability to "see the light" or see "that of God in everyone" enables Quakers to cast aside more superficial differences and focus on the spiritual elements which connect all people.


          Since Friends believe that each contains God, much of the Quaker perspective is based on trying to hear God and to allow God's Spirit free action in the heart. Isaac Penington wrote in 1670: "It is not enough to hear of Christ, or read of Christ, but this is the thing - to feel him my root, my life, my foundation..."


          


          Mysticism


          Quakerism is often termed a mystical religion because of its emphasis on the personal experience of God. But at first glance it differs from other mystical religions in at least two important ways. For one, Quaker mysticism is primarily group-oriented rather than focused on the individual. The Friends' traditional meeting for worship (see Unprogrammed worship below) may be considered an expression of that group mysticism, where all the members of the meeting listen together for the Spirit of God, speaking when that Spirit moves them. On the other hand it is also possible to consider the Quakers as a special kind of religious order (like the Franciscans, who also practise group mysticism), living the mystic and monastic tradition in their own way. For example this idea is represented by the Anglican minister and Quaker, Paul Oestreicher, who gave the Cary Lecture at Germany Yearly Meeting in 1991.


          Additionally, Quaker mysticism as it has been expressed after the late 19th century includes a strong emphasis on its outwardly-directed witness. Rather than seeking withdrawal from the world, the Quaker mystic translates his or her mysticism into action. They believe this action leads to greater spiritual understanding - both by individuals and by the Meeting as a whole. It is also possible to consider the Quakers as a kind of humanistic religion in the sense of Erich Fromm. In this view mysticism includes social and political activities. For instance the German quaker Heinz Rhr, who held the Cary Lecture in 1992, saw himself as a Friend between Marx and mysticism.


          


          The Bible


          Early Friends rejected the mainstream Protestant idea of sola scriptura, that the Bible is God's written word and therefore self-authenticating, clear and its own interpreter; instead, they believed that Christ, instead of the Bible, is the Word of God. Robert Barclay wrote in his Apology that the scriptures "are only a declaration of the fountain, and not the fountain itself, therefore they are not to be esteemed the principal ground of all Truth and knowledge, nor yet the adequate primary rule of faith and manners". Similarly, George Fox recounted an incident in his Journal in which a minister claimed that the scriptures were authoritative, Fox "...was commanded to tell them God did not dwell in temples made with hands. But I told them what it was, namely, the Holy Spirit, by which the holy men of God gave forth the scriptures, whereby opinions, religions and judgements were to be tried; for it led into all Truth, and so gave the knowledge of all Truth".


          Early Friends believed that Christ would never lead them in ways that contradicted the Bible; this belief prevented conflicts between Friends' leadings and their understanding of the Bible.


          As time passed, conflicts began to arise between what the Bible appeared to teach and how many Friends believed they were being led by the Spirit. Some Friends decided that in these cases the Bible should be authoritative. Today Evangelical Friends believe the Bible is authoritative, for the Bible was inspired by God's Spirit and this belief is affirmed in the Richmond Declaration.


          Other Friends, partly under the influence of movements such as liberal Protestantism, decided that it was possible to be truly led in ways contrary to scripture, and that in such cases scripture should give way. Still other Friends rejected (or neglected) the Bible altogether; hence in many liberal Friends meetings one might encounter non-Christian Friends or those who question some or all of the traditional doctrines of Christianity. In nearly all cases, modern Friends believe in the necessity of being continually guided by God. Divine revelation is therefore not restricted to the Bible, but rather continues even today; this doctrine is known as continuing revelation.


          A common set of practices emerged which spoke of key principles and beliefs held by Friends. These are "Testimonies", for Friends believe these important principles and practices should be expressed (testified as truth) among Friends as well as to others, in both words and deeds. (see Testimonies for a list and description of several testimonies.) Rooted in the immediate experience of the community of Friends, for many Friends these values are verified by the Bible, especially in the life and teachings of Jesus.


          


          Creeds


          Generally, Quakerism has had no creed. George Fox dismissed theologians as "notionists", and modern Quakers are generally little concerned with theology, and are more concerned with acting in accord with the leading of the Spirit. Quakers have historically expressed a preference for understanding coming from God's Spirit over the knowledge derived from objective logic or systematic theology. Eschewing notions of "authoritative" doctrines, diverse statements of "Faith and Practice" and diverse understandings of the "leading of the spirit" have always existed among Friends. The leading to lay down all sense of authoritative theology (notions thereof) results in broad tolerance within the Society for earnest expressions of "the light within".


          Most Friends believe a formal creed would be an obstacle - both to authentic listening and to the recognition of new insight. On the other hand, some Friends have enumerated and subscribed to a set of doctrines, such as the Richmond Declaration or the "Beliefs of Friends" stated by Evangelical Friends International, which are comparable to mainstream Protestant confessions of faith.


          Robert Griswold's pamphlet on this subject expounds Friends' historic witness against creeds - not just as a principle of individual religious integrity, but as an implied statement that Friends, having encountered and experienced God, found creeds not just pernicious, but irrelevant. Doctrinal statements which seek to objectify deity fail to communicate the essence of the "holy spirit", "inner light", or "that of God within us", that "speaks to us" and can also compel "witness".


          As a public statement of faith, many Yearly Meetings publish their own version of a book often called Quaker Faith and Practice which expresses their sense of truth and purpose; these documents are generally revised every few years.


          


          Sacraments


          Early Friends did not believe in the reliance upon practice of the outward rites and sacraments, believing that holiness can exist in all the activities of one's lifeall of life is sacred. They experienced baptism by the Holy Spirit as an inward, transforming experience and knew communion with Christ in the midst of gathered worship in the expectant silence. Thus they did not perform baptism as a rite of membership. These Friends also believed that any meal with others could be a form of communion.


          At various times some individuals or small groups of Friends have published corrective cautions against adopting the prohibition of some rite as itself being creedal. The focus should be upon God as Present Teacher, rather than on some human ritual, or the absence of a ritual. Most Friends therefore do not prohibit rites or ceremonies, but they do counsel against allowing these human inventions to take the place of direct experience and leading by God.


          


          Plainness


          Since their beginnings, Friends have practised "plainness" in how they dress and speak. This has come to be known as their testimony of simplicity.


          Traditionally, wearing plain clothes was an answer to a number of Friends' concerns. Expensive styles were used to show social inequality and make statements about wealth. Only a select few could afford expensive adornments, which could then be used to exacerbate differences between people based on class, where people in fancy clothing would not want to be seen socialising with others dressed tattily. This was inspired by the Quaker testimony to equality. In addition, the frequent buying of expensive new styles and discarding what had been bought a month ago, was considered wasteful and self-seeking, where Friends instead aimed to focus on simplicity, and the important things in life. Notably, Friends did not consider it right to judge people on their material possessions, but this could not be achieved in a society which placed an emphasis on keeping up to date with inconsequential but expensive new trends. At the time, this practice of plainness meant Friends were obviously identifiable.


          As fashions changed over time, the Quaker ideal of plain dress stood out against contemporary clothing. As a result, the traditional forms of this practice were dropped by most Friends. Today, it is more likely that Friends will try to put their faith into action by dressing in a plain version of current fashions - such as avoiding clothing displaying designer labels. They may also try to buy only the clothing they need, and pay more for fairly traded clothing that has been made ethically.


          The logo of Quaker Oats shows a stereotypical 1700s Quaker wearing traditional clothes. As the Quaker Oats brand shares the Quaker name, despite having no links with the Society of Friends, there is now a somewhat popular misconception that Friends today still wear the traditional clothing. A very small minority of contemporary Friends have taken up the traditional dress once again, but they are in the tens.


          Plainness in speech addressed other concerns to materialism: honesty, class distinction, vestiges of paganism and the speaking of truth. These principles were put into practice by affirming rather than swearing oaths, setting fixed prices for goods, avoiding the use of honorific titles and using familiar forms for the second person pronoun. Early Friends also objected to the names of the days and months in the English language, because many of them referred to Roman or Norse gods, such as Mars (March) and Thor (Thursday), and Roman emperors, such as Julius (July). As a result, the days of the week were known as "First Day" for Sunday, "Second Day" for Monday, and so forth. Similarly, the months of the year were "First Month" for January, "Second Month" for February, and so forth. For many Friends today, this is no longer a priority, though the tradition is still upkept by some.


          Like many aspects of Quaker life, the practice of plainness has evolved over time, although it is based on principles that have been a lasting part of Quaker thought. These principles now form part of the Quaker testimonies.


          


          Egalitarianism


          Quakers hold a strong sense of spiritual egalitarianism, including a belief in the spiritual equality of the sexes. From the beginning both women and men were granted equal authority to speak in meetings for worship. Margaret Fell was as vocal and literate as her husband, George Fox, publishing several tracts in the early days of Quakerism.


          The Friends' attitude towards egalitarianism was also demonstrated by their refusal to practice " hat honour" (Quakers refused to take their hats off or bow to anyone regardless of title or rank), and their refusal to address anyone with honorific titles such as "Sir," "Madam," "Your Honour," or "Your Majesty." This testified to the Friends' understanding that, in the eyes of God, there was no hierarchy based on birth, wealth, or political powersuch honours they reserved only for God. This practice was not considered by Friends to be anti-authoritarian in nature, but instead as a rebuke against human pretense and ego.


          Today, resistance to "hat honour" does not prevail as it once didmost hat customs are not practiced in contemporary daily lifeand the individual Friend is left to decide whether or not to practice "hat honour" as a matter of conscience.


          


          Education


          Friends have founded many schools and colleges; however Friends have often cautioned against the admission of education credentials as either a form of honouring humans instead of God or as a substitute for a relationship with God.


          


          Oaths and fair-dealing


          Early Friends believed that an important part of Jesus' message was how we treat our fellow human beings. They felt that honest dealing with others meant more than avoiding direct lies. Friends continue to believe that it is important not to mislead others, even if the words used are all technically truthful. Early Friends refused to swear oaths, even in courtrooms, believing that one must speak truth at all times, and the act of swearing to it implied different standards of truth with and without oaths; this doctrine is attributed to Jesus in the Sermon on the Mount (specifically Matthew 5:34-37).


          Some Friends have accepted the use of "affirmations" rather than oaths, believing that "taking oaths implies a double standard of truth".


          


          Quaker terminology


          
            	Birthright Friend


            	a historical term for those Friends born into families that are members of a Friends Meeting. (This term is not always officially recognized by Friends.)


            	Clearness


            	a process undergone to discern the true leading of the Spirit of God, especially in ambiguous or complicated situations. Friends often work with clearness committees when struggling with a difficult issue.


            	Clerk


            	the only officer of most meetings (as they have no clergy); the person charged with making and keeping the records of the meeting (including the records of births, marriages, and deaths). The clerk's role is to serveas an honoured servant of the meetingand, whilst revered, is not an authoritarian position.


            	Concern


            	Friends believe that anyone may feel called by God. Friends consider carrying out a concern to be a form of ministry. Often there may be a meeting for clearness to test the concern after which the meeting may well support the person in their concern. Many well-known organisations, such as the American Friends Service Committee, Don't Make a Wave Committee (the predecessor organisation to Greenpeace), Oxfam and Amnesty International, have been founded by Friends "acting under concern".


            	Convinced Friend


            	a historical term for those Friends who were not born into Quaker families, but who came to Friends because of the Truth of Quaker teaching and practice. The process of deciding to become a Friend is known as "convincement."


            	Gathered Meeting


            	A meeting for worship, where those present feel that they were particularly in tune with the leadings of the Spirit.


            	Facing Benches


            	Older meetinghouses often have benches on a raised platform which face the rest of the congregation where Weighty Friends (see below) who might be expected to speak would sit. Historically (and in some meetings still) these would be the recorded ministers and elders.


            	Hold in the Light


            	To recognize concern in one's self for another person or situation. This is often considered to be synonymous with praying for someone.


            	I hope so


            	(British term) during a meeting for worship for business, when the clerk asks those present if they agree with a minute, Friends will usually say "I hope so" rather than "yes". It is meant in the sense of I hope that this is the true guidance of the Holy Spirit.


            	Lay down


            	the action properly taken upon a committee, meeting or ministry that is no longer needed; "to lay down" a meeting is to disband it.


            	Lay over


            	to allow time to pass before action on a consideration, in hopes of obtaining clearness; "the transfer of Mary's membership has lain over for one month"


            	Leading


            	a course of action, belief or conviction that a Friend feels is divinely inspired.


            	Ministry


            	the act of speaking during a meeting for worship. (Many Friends use the term more broadly to mean living their testimonies in everyday life). "Vocal" or "proclamational" refer to ministries that are verbal.


            	Notion


            	An unfounded, unspiritual position. (Used by George Fox, often to refer to teachings or doctrines that were expressed but not fully understood or experienced)


            	Proceed as Way Opens


            	to undertake a service or course of action without prior clarity about all the details but with confidence that divine guidance will make these apparent and assure an appropriate outcome.


            	Recorded minister


            	A person whose vocal ministry (spoken contribution in meeting)or another spiritual giftis recognised as helpful and probably faithful to Divine leading, by the body of Friends to which they belong and formally recorded by that body. Not all Friends' organisations record ministers. Other Friends have adopted a defined process prerequisite for "recording."


            	Right ordering


            	has to do with proper conduct of a meeting for business. The term is often used in the negative, that is, if someone senses that something about the conduct of the meeting is not proper, they may object that "this meeting is not in right ordering."


            	Speaks to my condition or Friend speaks my mind


            	Commonly used during meetings for business to express that another Friend has spoken what is in the mind of the speaker; used to help add weight to the statements of others.


            	That of God in everyone


            	the belief in the presence of God within all people. Also referred to as the Inner Light.


            	Weighty Friend


            	a Friend, respected for their experience and ability over their history of participation with Friends, whose opinion or ministry is especially valued.

          


          


          Quaker worship
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          Friends treat all functions of the church as a form of worship, including business, marriage, and memorial services, in addition to regular meeting for worship. The two main forms of Quaker worship are often referred to as "programmed" and "unprogrammed".


          While the different styles of worship generally reflect the theological splits, with unprogrammed meetings generally being more theologically liberal and programmed Friends churches more theologically conservative, this is not a strict rule. Many meetings hold both programmed and unprogrammed services or other activities. Some "Conservative" meetings are unprogrammed yet would be generally considered to be theologically closer to most programmed meetings.


          


          Unprogrammed worship
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          Unprogrammed worship is the more traditional style of worship among Friends and remains the norm in Britain, Ireland, continental Europe, Australia, New Zealand, Canada and parts of the United States. During an unprogrammed meeting for worship, Friends gather together in "expectant waiting" for divine leadings. Sometimes a meeting is entirely silent, sometimes quite a few people speak. Meeting for Worship generally lasts about an hour.


          When they feel they are led by the spirit a participant will rise and share a message (give "vocal ministry") with those gathered. Typically, messages, testimonies, ministry, or other speech are not prepared as a "speech". Speakers are expected to discern the source of their inspiration - whether divine or self. After someone has spoken, it is expected that more than a few moments will pass in silence before further Ministry; there should be no spirit of debate.


          Unprogrammed worship is generally deemed to start as soon as the first participant is seated, the others entering the room in silence. The Meeting for Worship ends when one person (usually predetermined) shakes the hand of another person present. All the members of the assembly then shake hands with their neighbours, after which one member usually rises and extends greetings and makes announcements.


          


          Programmed worship


          Programmed worship resembles a typical Protestant worship service in the United States. This tradition arose among Friends in the United States in the 19th century in response to large numbers of converts to Quakerism during the national spiritual revivalism of the time. Typically there are readings from scripture, hymns, and a sermon from the pastor. A period of silence (similar in practice to that of unprogrammed meetings, though generally shorter) is included in some Programmed Friends worship services. Most Friends in the southern and central United States worship in this way.


          The Friends meetings started in Africa and Latin America were generally started by Friends from programmed elements of the society, therefore most African and Latin American Friends worship in a programmed style.


          Some Friends also hold what is termed Semi-Programmed Worship, which brings programmed elements like hymns and readings into an otherwise unprogrammed worship service.


          


          Quaker weddings


          Traditionally, when a couple who are a part of a Quaker Meeting decide to get married they declare their intentions to marry to the meeting. The meeting will typically form a "clearness committee" that meets with the couple to provide counsel and ascertain the clearness of their intent.


          A traditional wedding ceremony in a Friends meeting is similar to any other unprogrammed Meeting for Worship, which can be very different from the experience expected by non-Friends. There is no official to conduct the ceremony and sanction the union; the pair marry one another before God and gathered witnesses. After exchanging vows, the meeting returns to open worship and guests are free to speak as they are led. At the rise of meeting all the witnesses, including the youngest children in attendance, are asked to sign the wedding certificate.


          In the early days of the United States, there was doubt whether a marriage solemnized in such a manner was entitled to legal recognition, leading at least one jurisdiction, Florida, to enact special legislation on the subject.


          In recent years Friends in Australia, Britain and some meetings in North America have celebrated weddings or civil partnerships between partners of the same sex.


          


          Decision making among Friends
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          Business decisions on a local level are conducted at a monthly "Meeting for Worship with a Concern for Business", or simply "Business Meeting". A business meeting is a form of worship, and all decisions are reached so that they are consistent with the guidance of the Spirit.


          Instead of voting, the Meeting attempts to gain a sense of God's will for the community. Each member of the meeting is expected to listen to that of God within themselves and, if led, to contribute it to the group for reflection and consideration. Each member listens to others' contributions carefully, in an attitude of seeking Truth rather than of attempting to prevail or to debate.


          A decision is reached when the Meeting, as a whole, feels that the "way forward" has been discerned (also called "coming to unity") or there is a consensus. On some occasions a single Friend will hold up a decision because they feel the meeting is not following God's will; occasionally, some members of the Meeting will "stand aside" on an issue, meaning that these members do not share in the general sense of the meeting but are willing to allow the group to move forward.


          Many Quakers describe the search for unity as the gathering of believers who "wait upon the Lord" to discover God's will. When seeking unity, Friends are not attempting to seek a position with which everyone is willing to live (as is often the case in consensual models) but in determining God's will. It is assumed that if everyone is listening to God's Spirit, the way forward will become clear.


          The business conducted "in the manner of Friends" can seem time-consuming and impractical. The process can be frustrating and slow, but Friends believe it works well, allowing the group to come to decisions even around the most difficult matters. By the time a decision is recognized, the important issues have been worked out and the group supports the decision; there is no "losing" side.


          Many non-Friends express doubts as to whether this process of decision making can work in a large group, although many yearly meetings have successfully employed this practice for generations. Some Quaker-related organizations, such as Haverford College in Philadelphia and Earlham College in Richmond, Indiana, also utilize traditional Quaker form practices of governance.


          


          Memorial services


          Traditional Quaker memorial services are also held as a form of worship. Friends gather for worship and offer remembrances about the person who has died. Memorial services often last over an hour, particularly if there are a large number of people in attendance. Memorial services give everyone a chance to remember the lost individual in their own way, thus bringing comfort to those present, and re-affirmation of the larger community of Friends.


          


          Basic divisions and organization


          Like many movements, the Religious Society of Friends has evolved, changed, and split into various smaller subgroups.


          


          In Africa


          The highest concentration of Quakers are in Africa. The Friends of East Africa were at one time part of a single East Africa Yearly Meeting, then the largest Yearly Meeting in the world. Today, this region is served by several distinct Yearly Meetings. Most of these are affiliated with the Friends United Meeting, practice programmed worship, and employ pastors. There are also Friends meetings in Rwanda and Burundi, as well as new work beginning in North Africa. Small unprogrammed meetings exist also in Botswana, Ghana, Lesotho, Namibia, Nigeria, South Africa and Zimbabwe.


          


          In Australia


          Considerable distances between the colonies, and a low immigration of Quakers, meant that the organization of Friends in Australia was quite dependent on London until the twentieth century. The Society has remained unprogrammed and is constituted as the Australia Yearly Meeting, with local organization around seven Regional Meetings: Canberra (which extends into southern New South Wales), New South Wales, Queensland, South Australia (which extends into Northern Territory), Tasmania, Victoria and Western Australia. There is an annual meeting each January hosted by a different Regional Meeting over a seven year cycle, with a Standing Committee each July or August.


          


          In Great Britain


          In Great Britain, Quakers follow unprogrammed worship and are part of Britain Yearly Meeting, where there are 25,000 worshippers in around 500 Local Meetings.


          These meetings used to be called Preparative Meetings, and the groups they formed were previously known as Monthly Meetings: now they are Area Meetings. This change, made in Britain Yearly Meeting 2007, was intended to simplify Quaker jargon. The structure extends into several Area Meetings becoming a General Meeting - formerly Quarterly Meeting - which each continue to meet up to three times per year, but now play no direct role in Quaker structures. Instead, Area Meetings are represented directly in Meeting for Sufferings, which meets in between Yearly meetings.


          In addition to Britain Yearly Meeting, there is also a very small minority of independent 'Christian Quakers' who follow Ohio Yearly Meeting's conservative discipline.


          


          In the United States


          Friends in the United States have diverse practices, though united by many common bonds. Along with the division of worship style (see " Quaker Worship" above) come several differences of theology, vocabulary and practice.


          A local congregation in the unprogrammed tradition is called a meeting, or a monthly meeting (recently changed to "area meeting") (e.g., Smalltown Meeting or Smalltown Monthly Meeting). Several local monthly meetings are often part of a regional group called a quarterly meeting, which is usually part of an even larger group called a yearly meeting.


          In programmed traditions, the local congregations are often referred to as "Friends Churches". Currently, the largest Quaker church in America is Yorba Linda Friends Church, an evangelical Quaker church located in Orange County, California.


          


          Names


          Various names have been used for the Friends movement and its adherents. These include:


          
            	Children of the Light


            	Friends


            	Friends Among Friends


            	Friends of the Truth


            	Publishers of Truth


            	Quakers


            	Quiet Helpers


            	Religious Society of Friends


            	Saints


            	Seekers of Truth


            	Society of Friends

          


          In the first few years of the movement, Quakers thought of themselves as part of the restoration of the true Christian church after centuries of apostasy. For this reason, during this period they often referred to themselves as simply the "saints". Other common names in the early days were "Children of the Light" and "Friends of the Truth", reflecting the central importance in early Quaker theology of Christ as an Inner light that shows you your true condition.


          The name "Quaker" was first used in 1650, when George Fox was brought before Justice Bennet of Derby on a charge of blasphemy. According to Fox's journal, Bennet "called us Quakers because we bid them tremble at the word of God", a scriptural reference (e.g., Isaiah 66:2, Ezra 9:4). Therefore, what began apparently as a way to make fun of Fox's admonition by those outside the Society of Friends became a nickname that even Friends use for themselves.


          The name "Religious Society of Friends" came many years later, in the 18th century. This remains the most widely-accepted name to this day, although often "Quakers" is added in parentheses for the sake of clarity. However, there are some Friends who prefer other names: some evangelical Friends' organizations use the term " Friends Church", and some Friends (usually in unprogrammed meetings) object to the word "religious" and refer to themselves as part of the "Society of Friends". There are some monthly meetings that for this reason do not include "religious" in their name, while most larger Quaker organizations, such as yearly meetings, use the full name.


          


          History
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          Beginnings


          The Religious Society of Friends began in England in 1648, as a Nonconformist breakaway movement from English Puritanism. As the movement expanded, it faced opposition and persecution. Friends were imprisoned and beaten in both Great Britain, Ireland and the British colonies. William Penn was imprisoned in England on a number of occasions. In the 1670 "Hay-market case", William Penn was accused of the crime of 'preaching Quakerism to an unlawful assembly', and while he freely admitted his guilt he challenged the righteousness of such a law. The jury, recognizing that William Penn clearly had been preaching in public, but refusing to find him guilty of speaking to an unlawful assembly, attempted to find Penn guilty of "speaking in Gracechurch-street". The judge, unsatisfied with this decision, withheld food, water, and toilet facilities from the jurors for three days. The jurors finally decided to return a not guilty verdict overall, and while the decision was accepted, the jurors were fined. One of the jurors appealed this fine, and Chief Justice Sir John Vaughn issued an historically-important ruling: that jurors could not be punished for their verdicts. This case is considered significant milestone in the history of jury nullification.


          In the Massachusetts Bay colony, Friends were banished on pain of death - some (most famously Mary Dyer) were hanged on Boston Common for returning to preach their beliefs. In England Friends were effectively banned from sitting in Parliament at Westminster from 1698-1833. The Commonwealth of Pennsylvania was founded by William Penn, as a safe place for Friends to live and practice their faith. Despite persecution, the movement grew steadily.


          During the 19th century Friends in Ireland and the United States suffered a number of separations.


          


          Hicksite-Orthodox split


          In 1827 a division occurred within Philadelphia Yearly Meeting when its members could not agree on who was to be clerk. The issue involved the visits and preaching of Elias Hicks in violation of the will of numerous meetings; they claimed his views were universalist and contradicted the historical tradition of Friends. The same year, a number of Friends in sympathy with him separated to form a parallel system of yearly meetings in America, referred to as Hicksite and those who did not were called Orthodox; ultimately five yearly meetings divided.


          The splits in New York and Philadelphia Yearly Meetings were overcome in 1955 when in each yearly meeting the Orthodox and Hicksite meetings merged; Baltimore's division ended a decade later.


          


          Beaconite Controversy


          The Beaconite Controversy arose from the book "A Beacon to the Society of Friends," published in 1835 by Isaac Crewdson. He was a minister in the Manchester Meeting. The controversy arose in 1831 when doctrinal differences amongst the Friends culminated in the winter of 1836-1837 with the resignation of Isaac Crewdson and of 48 fellow members of the Manchester Meeting. About 250 others left in various localities in England including prominent members. A number of these joined themselves to the Plymouth Brethren and brought influences of simplicity of worship to that society. Notable among the Plymouthists who were former Quakers included John Elliot Howard of Tottenham and Robert Mackenzie Beverley.


          


          Gurneyite-Wilburite split


          The Orthodox Friends in America were exercised by a transatlantic dispute between Joseph John Gurney of England and John Wilbur of Rhode Island. Gurney emphasized scriptural authority and favored working closely with other Christian groups. Wilbur, in response, defended the authority of the Holy Spirit as primary, and worked to prevent what he saw as the dilution of Friends tradition of Spirit-led ministry. Wilbur was expelled from his yearly meeting in a questionable proceeding in 1842. Over the next several decades, a number of Wilburite-Gurneyite separations occurred. The Wilburite tradition is carried on today to varying degrees by the conservative yearly meetings of Ohio, Iowa, and North Carolina; Ohio Yearly Meeting (Conservative) is generally considered the most traditional in this regard, retaining more rural Quakers who use the plain language and continue wearing plain dress more than the other two.


          


          Beanites


          Joel Bean was an Orthodox Friend who opposed the extreme evangelicalism that was creeping into his branch of Quakerism. He formed a new branch of Quakerism in the western part of the United States when his membership was terminated and his meeting was laid down by Iowa Yearly Meeting.


          The "Beanite", or independent, Quakers resemble an amalgam of Hicksite and Wilburite Quakerism. During the 1980s some of them adopted the label "Christ-Centered Universalism".


          


          Testimonies 
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          Quaker testimonies are an expression of "spirituality in action". They can be regarded as the traditional statements of Quaker belief, though Quakers avoid creeds. The Testimonies are not a formal, static set of words, but rather a shared view of how many Quakers relate to God and the world. This leads to each Quaker having a different understanding of what the testimonies are, and while the ideologies remain quite similar for all Quakers, they go by different names, and different values are included throughout the Religious Society of Friends. The Testimonies are interrelated and can be seen as a coherent philosophical system, even outside Christian theology. The testimonies have not always been consistent, but throughout their history they have challenged Friends and provided them guidance.


          The list of testimonies is, like all aspects of Friends theology, continuously evolving - so as to be relevant to today, but the following are common:


          
            	Peace


            	Equality


            	Integrity (or sometimes Truth)


            	Simplicity

          


          Some Friends also include other testimonies, such as Unity, Community, Compassion, Justice, Truth, Stewardship and Sustainability. In the USA, Children and Friends school students are often taught the acronym SPICES, which stands for Simplicity, Peace, Integrity, Community, Equality and Stewardship. In the UK, the acronym STEP is used, or more affectionately, PEST, which includes the testimonies to Peace, Equality, Simplicity and Truth. Truth tends to be the more common name of the integrity testimony in the UK, although Integrity is also sometimes added as a fifth testimony. Similarly, in recent years the Environment has also come to be regarded by some in the UK as an "emerging testimony", one that is respected and valued, but has not traditionally been prioritised.


          An interesting example of Quaker attitudes is in the writings of William Penn, "Some Fruits of Solitude In Reflections And Maxims", written in his retirement.


          Excerpt: "The Wise Man is Cautious, but not cunning; Judicious, but not Crafty; making Virtue the Measure of using his Excellent Understanding in the Conduct of his Life. "


          


          Peace
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          The Peace Testimony is probably the best known testimony of Friends. The belief that violence is wrong has persisted to this day, and many conscientious objectors, advocates of non-violence and anti-war activists are Friends. Because of their peace testimony, Friends are considered as one of the historic peace churches. In 1947 Quakerism was awarded the Nobel Peace Prize, which was accepted by the American Friends Service Committee and British Peace & Social Witness on behalf of all Friends. The Peace Testimony has not always been well received in the world; on many occasions Friends have been imprisoned for refusing to serve in military activities - many conscientious objectors have been Quakers.


          Some Friends today regard the Peace Testimony in even a broader sense, refusing to pay the portion of the income tax that goes to fund the military. Yearly Meetings in the United States, Britain and other parts of the world endorse and support these Friends' actions. Quaker Council for European Affairs campaigns in the European Parliament for the right of conscientious objectors in Europe not to be made to pay for the military. It should be stressed that these Friends are not trying to get out of paying taxes and they would willingly give the money to peaceful purposes. Some do pay the money into peace charities and still get goods seized by bailiffs or money taken from their bank account.


          In America, others pay into an escrow account in the name of the Internal Revenue Service, which the IRS can only access if they give an assurance that the money will only be used for peaceful purposes. Some Yearly meetings in the US run escrow accounts for conscientious objectors, both within and outside the Society.


          Many Friends engage in various non-governmental organizations such as Christian Peacemaker Teams serving in some of the most violent areas of the world.


          


          Equality


          
            [image: A female Quaker preaches at a meeting in London in the 18th century]

            
              A female Quaker preaches at a meeting in London in the 18th century
            

          


          Friends believe that all people are created equal in the eyes of God. Since all people embody the same divine spark all people deserve equal treatment. Friends were some of the first to value women as important ministers and to campaign for women's rights; they became leaders in the anti-slavery movement, and were among the first to pioneer humane treatment for the mentally ill and for prisoners.


          


          Integrity


          Also known as the Testimony of Truth, or Truth Testimony, the essence of the Testimony of Integrity is placing God at the centre of one's life. To Friends, integrity is in choosing to follow the leading of the Spirit despite the challenges and urges to do otherwise.


          This testimony has led to Friends having a reputation for being honest and fair in their dealings with others. It has led them to give proper credit to others for their contributions and to accept responsibility for their own actions. In those legal systems where it is allowed, rather than swearing oaths in a court of law Friends will prefer to affirm - in England this has been the case since 1695.


          Among some early Friends this testimony led them to refuse to participate in drama, stating that to pretend you were someone else was to deny your integrity.


          


          Simplicity


          Simplicity to Friends has generally been a reference to material possessions (see plainness above). Friends traditionally limited their possessions to what they needed to live their lives, rather than pursuing luxuries. Recently this testimony is often taken to have an ecological dimension: that Friends should not use more than their fair share of the Earth's resources.


          This testimony is largely responsible for the tradition of plain walls and functional furniture in meetinghouses.


          


          Quaker organizations


          Throughout their history, Quakers have founded organizations for many causes they felt are in keeping with their faith. Within the last century there have been some 100 organizations founded by either individual Friends, groups of Friends or Friends working with others. Amongst others: Amnesty International, Greenpeace, OXFAM, Peace Action, WILPF. (SEE List of Quaker Businesses)


          There are many schools around the world founded by Friends (see List of Friends Schools). Several organizations centered on education have continued amongst Friends, including Friends Council on Education (FCE) an organization supporting Friends schools (typically primary through secondary, often boarding) and Friends Association for Higher Education (FAHE) which supports Friends post-secondary institutions and those who resonate with Friends' teaching and traditions who serve in higher education.


          There are various organizations associated with Friends including a U.S. lobbying organization based in Washington, D.C. called the Friends Committee on National Legislation (FCNL); several service organizations like the American Friends Service Committee (AFSC), the Quaker United Nations Offices, Quaker Peace and Social Witness, Friends Committee on Scouting, the Quaker Peace Centre in Cape Town, South Africa and the Alternatives to Violence Project.


          Additionally Friends have founded organizations to help maintain order and communication within the society. Some yearly meetings belong to larger organizations, the three chief ones being Friends General Conference (FGC), Friends United Meeting (FUM), and Evangelical Friends International (EFI) (in all three groups, most member organizations are from the United States). FGC is theologically the most liberal of the three groups, while EFI is the most conservative. FUM is the largest of the three. Some monthly meetings belong to more than one of these larger organizations, while others are independent, not joining any. Friends World Committee for Consultation (FWCC) is the international Quaker organization which loosely unifies the diverse groups of Friends; FWCC brings together the largest variety of Friends in the world.
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              	Birth name

              	Rembrandt Harmenszoon van Rijn
            


            
              	Born

              	July 15, 1606(1606-07-15)

              Leiden, Netherlands
            


            
              	Died

              	October 4, 1669 (aged63)

              Amsterdam, Netherlands
            


            
              	Nationality

              	Dutch
            


            
              	Field

              	Painting, Printmaking
            


            
              	Works

              	
                Dana, 1636


                Jacob de Gheyn III, 1632

                Anatomy Lesson of Dr. Nicolaes Tulp, 1632

                Belshazzar's Feast, 1635

                Night Watch, 1642


              
            

          


          Rembrandt Harmenszoon van Rijn ( July 15, 1606  October 4, 1669) was a Dutch painter and etcher. He is generally considered one of the greatest painters and printmakers in European art history and the most important in Dutch history. His contributions to art came in a period that historians call the Dutch Golden Age.


          Having achieved youthful success as a portrait painter, his later years were marked by personal tragedy and financial hardship. Yet his drawings and paintings were popular throughout his lifetime, his reputation as an artist remained high and for twenty years he taught nearly every important Dutch painter. Rembrandt's greatest creative triumphs are exemplified especially in his portraits of his contemporaries, self-portraits and illustrations of scenes from the Bible. The self-portraits form a unique and intimate biography, in which the artist surveyed himself without vanity and with the utmost sincerity.


          In both painting and printmaking he exhibited a complete knowledge of classical iconography, which he molded to fit the requirements of his own experience; thus, the depiction of a biblical scene was informed by Rembrandt's knowledge of the specific text, his assimilation of classical composition, and his observations of the Jewish population of Amsterdam. Because of his empathy for the human condition, he has been called "one of the great prophets of civilization."


          


          Life
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          Rembrandt Harmenszoon van Rijn was born on July 15, 1606 in Leiden, the Netherlands. He was the ninth child born to Harmen Gerritszoon van Rijn and Neeltgen Willemsdochter van Zuytbrouck. His family was quite well-to-do; his father was a miller and his mother was a baker's daughter. As a boy he attended Latin school and was enrolled at the University of Leiden, although according to a contemporary he had a greater inclination towards painting; he was soon apprenticed to a Leiden history painter, Jacob van Swanenburgh, with whom he spent three years. After a brief but important apprenticeship of six months with the famous painter Pieter Lastman in Amsterdam, Rembrandt opened a studio in Leiden in 1624 or 1625, which he shared with friend and colleague Jan Lievens. In 1627, Rembrandt began to accept students, among them Gerrit Dou.


          In 1629 Rembrandt was discovered by the statesman Constantijn Huygens, the father of Christiaan Huygens (a famous Dutch mathematician and physicist), who procured for Rembrandt important commissions from the court of the Hague. As a result of this connection, Prince Frederik Hendrik continued to purchase paintings from Rembrandt until 1646.


          At the end of 1631, Rembrandt moved to Amsterdam, then rapidly expanding as the new business capital of the Netherlands, and began to practice as a professional portraitist for the first time, with great success. He initially stayed with an art dealer, Hendrick van Uylenburg, and in 1634, married Hendrick's cousin, Saskia van Uylenburg. Saskia came from a good family: her father had been lawyer and burgemeester (mayor) of Leeuwarden. When Saskia, as the youngest daughter, became an orphan, she lived with an older sister in Het Bildt. They were married in the local church of St. Annaparochie without the presence of his relatives. In the same year, Rembrandt became a burgess of Amsterdam and a member of the local guild of painters. He also acquired a number of students, among them Ferdinand Bol and Govert Flinck.
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          In 1635 Rembrandt and Saskia moved into their own house, renting in fashionable Nieuwe Doelenstraat. In 1639, they moved to a prominent house (now the Rembrandt House Museum) in the Jodenbreestraat in what was becoming the Jewish quarter; the mortgage to finance the 13,000 guilder purchase would be a primary cause for later financial difficulties. It was there that Rembrandt frequently sought his Jewish neighbors to model for his Old Testament scenes. Although they were by now affluent, the couple suffered several personal setbacks; their son Rumbartus died two months after his birth in 1635 and their daughter Cornelia died at just 3 weeks of age in 1638. In 1640, they had a second daughter, also named Cornelia, who died after living barely over a month. Only their fourth child, Titus, who was born in 1641, survived into adulthood. Saskia died in 1642 soon after Titus's birth, probably from tuberculosis. Rembrandt's drawings of her on her sick and death bed are among his most moving works.


          During Saskia's illness, Geertje Dircx was hired as Titus' caretaker and nurse and probably also became Rembrandt's lover. She would later charge Rembrandt with breach of promise and was awarded alimony of 200 guilders a year. Rembrandt worked to have her committed for twelve years to an asylum or poorhouse (called a "bridewell") at Gouda, after learning Geertje had pawned jewelry that had once belonged to Saskia, and which Rembrandt had given her.


          In the late 1640s Rembrandt began a relationship with the much younger Hendrickje Stoffels, who had initially been his maid. In 1654 they had a daughter, Cornelia, bringing Hendrickje a summons from the Reformed church to answer the charge "that she had committed the acts of a whore with Rembrandt the painter". She admitted this and was banned from receiving communion. Rembrandt was not summoned to appear for the Church council because he was not a member of the Reformed church. The two were considered legally wed under common law, but Rembrandt had not married Henrickje, so as not to lose access to a trust set up for Titus in his mother's will.
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          Rembrandt lived beyond his means, buying art (including bidding up his own work), prints (often used in his paintings) and rarities, which probably caused a court arrangement to avoid his bankruptcy in 1656, by selling most of his paintings and large collection of antiquities. The sale list survives and gives us a good insight into his collections, which apart from Old Master paintings and drawings included busts of the Roman Emperors, suits of Japanese armour among many objects from Asia, and collections of natural history and minerals; the prices realized in the sales in 1657 and 1658 were disappointing. He also had to sell his house and his printing-press and move to more modest accommodation on the Rozengracht in 1660. The authorities and his creditors were generally accommodating to him, except for the Amsterdam painters' guild, who introduced a new rule that no one in Rembrandt's circumstances could trade as a painter. To get round this, Hendrickje and Titus set up a business as art-dealers in 1660, with Rembrandt as an employee.


          In 1661 he (or rather the new business) was contracted to complete work for the newly built city hall, but only after Govert Flinck, the artist previously commissioned, died without beginning to paint. The resulting work, The Conspiracy of Claudius Civilis, was rejected and returned to the painter; the surviving fragment has been significantly cut down in size. It was around this time that Rembrandt took on his last apprentice, Aert de Gelder. In 1662 he was still fulfilling major commissions for portraits and other works. When Cosimo III de' Medici, Grand Duke of Tuscany visited Amsterdam in 1667, he visited Rembrandt at his house.


          Rembrandt outlived both Hendrickje, who died in 1663, and Titus, who died in 1668, leaving a baby daughter. Rembrandt died within a year of his son, on October 4, 1669 in Amsterdam, and was buried in an unmarked grave in the Westerkerk.


          


          Works
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          In a letter to Huyghens, Rembrandt offered the only surviving explanation of what he sought to achieve through his art: the greatest and most natural movement, translated from die meeste ende di naetuereelste beweechgelickheijt. The word "beweechgelickhijt" is also argued to mean "emotion" or "motive." Whether this refers to objectives, material or otherwise is open to interpretation; either way, Rembrandt seamlessly melded the earthly and spiritual as has no other painter in Western art.


          Earlier 20th century connoisseurs claimed Rembrandt had produced over 600 paintings, nearly 400 etchings and 2,000 drawings. More recent scholarship, from the 1960s to the present day (led by the Rembrandt Research Project), often controversially, have winnowed his oeuvre to nearer 300 paintings. His prints, traditionally all called etchings, although many are produced in whole or part by engraving and sometimes drypoint, have a much more stable total of slightly under 300. It is likely he made many more drawings in his lifetime than 2,000, but those extant are more rare than presumed.


          At one time about ninety paintings were counted as Rembrandt self-portraits, but it is now known that he had his students copy his own self-portraits as part of their training. Modern scholarship has reduced the autograph count to over forty paintings, as well as a few drawings and thirty-one etchings, which include many of the most remarkable images of the group. Many show him posing in quasi-historical fancy dress, or pulling faces at himself. His oil paintings trace the progress from an uncertain young man, through the dapper and very successful portrait-painter of the 1630s, to the troubled but massively powerful portraits of his old age. Together they give a remarkably clear picture of the man, his appearance and his psychological make-up, as revealed by his richly-weathered face.


          Among the more prominent characteristics of his work are his use of chiaroscuro, the theatrical employment of light and shadow derived from Caravaggio, or, more likely, from the Dutch Caravaggisti, but adapted for very personal means. Also notable are his dramatic and lively presentation of subjects, devoid of the rigid formality that his contemporaries often displayed, and a deeply felt compassion for mankind, irrespective of wealth and age. His immediate family  his wife Saskia, his son Titus and his common-law wife Hendrickje  often figured prominently in his paintings, many of which had mythical, biblical or historical themes.


          


          Periods, themes and styles
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          Throughout his career Rembrandt took as his primary subjects the themes of portraiture, landscape and narrative painting. For the last, he was especially praised by his contemporaries, who extolled him as a masterful interpreter of biblical stories for his skill in representing emotions and attention to detail. Stylistically, his paintings progressed from the early 'smooth' manner, characterized by fine technique in the portrayal of illusionistic form, to the late 'rough' treatment of richly variegated paint surfaces, which allowed for an illusionism of form suggested by the tactile quality of the paint itself.


          A parallel development may be seen in his skill as a printmaker. In the etchings of his maturity, particularly from the late 1640s onward, the freedom and breadth of his drawings and paintings found expression in the print medium as well. The works encompass a wide range of subject matter and technique, sometimes leaving large areas of white paper to suggest space, at other times employing complex webs of line to produce rich dark tones.


          It was during Rembrandt's Leiden period (1625-1631) that Lastman's influence was most prominent. It is also likely that at this time Lievens had a strong impact on his work as well. Paintings were rather small, but rich in details (for example, in costumes and jewelry). Religious and allegorical themes were favored, as were tronies, half-length figures not intended as specific portraits. In 1626 Rembrandt produced his first etchings, the wide dissemination of which would largely account for his international fame. In 1629 he completed Judas Repentant, Returning the Pieces of Silver and The Artist in His Studio, works that evidence his interest in the handling of light and variety of paint application, and constitute the first major progress in his development as a painter.
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          During his early years in Amsterdam (1632-1636), Rembrandt began to paint dramatic biblical and mythological scenes in high contrast and of large format (The Blinding of Samson, 1636, Belshazzar's Feast, c. 1635), seeking to emulate the baroque style of Rubens. With the occasional help of assistants in Uylenburgh's workshop, he painted numerous portrait commissions both small ( Jacob de Gheyn III) and large (Portrait of the Shipbuilder Jan Rijcksen and his Wife, 1633, Anatomy Lesson of Dr. Nicolaes Tulp, 1632).


          By the late 1630s, Rembrandt had produced a few paintings and many etchings of landscapes. Often these landscapes highlighted natural drama, featuring uprooted trees and ominous skies (Cottages before a Stormy Sky, c. 1641, The Three Trees, 1643). From 1640 his work became less exuberant and more sober in tone, possibly reflecting personal tragedy. Biblical scenes were now derived more often from the New Testament than the Old Testament, as had been the case before. In 1642 he painted the The Night Watch, his largest work and the most notable of the important group portrait commissions which he received in this period, and through which he sought to find solutions to compositional and narrative problems that had been attempted in previous works.


          In the decade following the Night Watch, Rembrandt's paintings varied greatly in size, subject, and style. The previous tendency to create dramatic effects primarily by strong contrasts of light and shadow gave way to the use of frontal lighting and larger and more saturated areas of colour. Simultaneously, figures came to be placed parallel to the picture plane. These changes can be seen as a move toward a classical mode of composition and, considering the more expressive use of brushwork as well, may indicate a familiarity with Venetian art (Susanna and the Elders, 1637-47). At the same time, there was a marked decrease in painted works in favour of etchings and drawings of landscapes. In these graphic works natural drama eventually made way for quiet Dutch rural scenes.
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          In the 1650s, Rembrandt's style changed again. Paintings increased in size, colours became richer and brush strokes more pronounced. With these changes, Rembrandt distanced himself from earlier work and current fashion, which increasingly inclined toward fine, detailed works. His singular approach to paint application may have been suggested in part by familiarity with the work of Titian, and could be seen in the context of the then current discussion of 'finish' and surface quality of paintings. Contemporary accounts sometimes remark disapprovingly of the coarseness of Rembrandt's brushwork, and the artist himself was said to have dissuaded visitors from looking too closely at his paintings. The tactile manipulation of paint may hearken to medieval procedures, when mimetic effects of rendering informed a painting's surface. The end result is a richly varied handling of paint, deeply layered and often apparently haphazard, which suggests form and space in both an illusionistic and highly individual manner.


          In later years, biblical themes were still depicted often, but emphasis shifted from dramatic group scenes to intimate portrait-like figures (James the Apostle, 1661). In his last years, Rembrandt painted his most deeply reflective self-portraits (from 1652 to 1669 he painted fifteen), and several moving images of both men and women ( The Jewish Bride, ca. 1666)--- in love, in life, and before God .


          


          Etchings
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          Rembrandt produced etchings for most of his career, from 1626 to 1660, when he was forced to sell his printing-press and virtually abandoned etching. Only the troubled year of 1649 produced no dated work. He took easily to etching and, though he also learned to use a burin and partly engraved many plates, the freedom of etching technique was fundamental to his work. He was very closely involved in the whole process of printmaking, and must have printed at least early examples of his etchings himself. At first he used a style based on drawing, but soon moved to one based on painting, using a mass of lines and numerous bitings with the acid to achieve different strengths of line. Towards the end of the 1630s, he reacted against this manner and moved to a simpler style, with fewer bitings. He worked on the so-called Hundred Guilder Print in stages throughout the 1640s, and it was the "critical work in the middle of his career", from which his final etching style began to emerge. Although the print only survives in two states, the first very rare, evidence of much reworking can be seen underneath the final print and many drawings survive for elements of it.
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          In the mature works of the 1650s, Rembrandt was more ready to improvise on the plate and large prints typically survive in several states, up to eleven, often radically changed. He now uses hatching to create his dark areas, which often take up much of the plate. He also experimented with the effects of printing on different kinds of paper, including Japanese paper, which he used frequently, and on vellum. He began to use "surface tone," leaving a thin film of ink on parts of the plate instead of wiping it completely clean to print each impression. He made more use of drypoint, exploiting, especially in landscapes, the rich fuzzy burr that this technique gives to the first few impressions.


          His prints have similar subjects to his paintings, although the twenty-seven self-portraits are relatively more common, and portraits of other people less so. There are forty-six landscapes, mostly small, which largely set the course for the graphic treatment of landscape until the end of the 19th century. One third of his etchings are of religious subjects, many treated with a homely simplicity, whilst others are his most monumental prints. A few erotic, or just obscene, compositions have no equivalent in his paintings. He owned, until forced to sell it, a magnificent collection of prints by other artists, and many borrowings and influences in his work can be traced to artists as diverse as Mantegna, Raphael, Hercules Segers, and Giovanni Benedetto Castiglione.


          


          Museum collections


          In the Netherlands, the most notable collection of Rembrandt's work is at Amsterdam's Rijksmuseum, including De Nachtwacht ( The Night Watch) and De Joodse bruid (The Jewish Bride). Many of his self-portraits are held in The Hague's Mauritshuis. His home, preserved as the Rembrandt House Museum in Amsterdam, displays many examples of his etchings; all major print rooms have the majority of these, although a number exist in only a handful of impressions (copies). The best collections of his paintings in other countries can be found in the National Gallery, London, Gemldegalerie, Berlin, Hermitage Museum, St. Petersburg, Gemldegalerie Alte Meister in Dresden, New York City, Washington, D.C., The Louvre and Kassel.


          


          Rembrandt as a symbol


          While Rembrandt was already famous during his life, his fame was greatly enhanced during the 19th century. The Netherlands looked for national heroes and symbols. The Belgians had Rubens, so the Dutch embraced Rembrandt. To French artists in this revolutionary century, Rembrandt embodied democracy and republican sentimentthe opposite of Rubens, the leader of the Flemish school, who had worked for royalty and aristocracy. This Rembrandt persona, McQueen says, conflated his biography and his art. He had lived for many years in the Jewish quarter of Amsterdam; he had depicted beggars and the urban poor, which was seen as evidence of his sympathy for different social groups. His bankruptcy led many people to feel empathy for him as an outsider. The critics made more of Rembrandt as a social outcast, misunderstood in his own time. They held him up as an example to the French realists. (McQueen, A. 2003 The Rise of the Cult of Rembrandt) Later (1890), Langbehn published "Rembrandt as Educator" [Rembrandt als Erzieher]. The book praised the Dutch artist Rembrandt as the quintessence of the southern German race. During the second world war, the Nazis tried to exploit Rembrandt as a collective symbol, pointing to the Germanic roots. For example, the occupying Nazi regime organized a Rembrandt opera (1944) and a cultural week with Rembrandt in the spotlight. (e.g. http://geschiedenis.vpro.nl/artikelen/26839761/)


          


          Selected works


          
            	Jacob de Gheyn III (1632) - Dulwich Picture Gallery, London, England


            	Anatomy Lesson of Dr. Nicolaes Tulp (1631) - Mauritshuis, The Hague


            	Artemisia (1634) - Oil on canvas, 142 x 152 cm, Museo del Prado, Madrid


            	Descent from the Cross (1634) - Oil on canvas, 158 x 117 cm, looted from the Landgrave of Hesse-Kassel, Germany in 1806, currently Hermitage Museum, St. Petersburg


            	Belshazzar's Feast (1635) -National Gallery, London


            	The Prodigal Son in the Tavern (c. 1635) - Oil on canvas, 161 x 131 cm Gemldegalerie, Dresden


            	Dana (1636) - State Hermitage Museum, St. Petersburg


            	The Night Watch, formally The Militia Company of Captain Frans Banning Cocq (1642) - Rijksmuseum, Amsterdam


            	Christ Healing the Sick ( Etching c. 1643, also known as The Hundred Guilders Print) , nicknamed for the huge sum paid for it


            	The Mill (1645/48) - The National Gallery of Art, Washington, D.C.


            	Susanna and the Elders (1647) - Oil on panel, 76 x 91 cm, Gemldegalerie, Berlin


            	Aristotle with a Bust of Homer (1653) - Metropolitan Museum of Art, New York


            	Bathsheba at Her Bath (1654) - Louvre, Paris


            	Selfportrait (1658) - Frick Collection, New York


            	The Three Crosses (1660) Etching, fourth state.


            	Ahasuerus and Haman at the feast of Esther - Pushkin Museum, Moscow


            	Conspiracy of Claudius Civilis (1661) - Nationalmuseum, Stockholm) ( Claudius Civilis led a Dutch revolt against the Romans) (most of the cut up painting is lost, only the central part still exists)


            	Syndics of the Drapers' Guild (Dutch De Staalmeesters, 1662) - Rijksmuseum, Amsterdam


            	The Jewish Bride (1664) - Rijksmuseum, Amsterdam

          


          


          Night Watch
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          Rembrandt painted The Militia Company of Captain Frans Banning Cocq between 1640 and 1642. This picture was called the Nacht Wacht by the Dutch and the Night Watch by Sir Joshua Reynolds because, upon its discovery, the picture was so dimmed and defaced by time that it was almost indistinguishable and it looked quite like a night scene. After it was cleaned, it was discovered to represent broad day  a party of musketeers stepping from a gloomy courtyard into the blinding sunlight.


          The piece was commissioned for the new hall of the Kloveniersdoelen, the musketeer branch of the civic militia. Rembrandt departed from convention, which ordered that such genre pieces should be stately and formal, rather a line-up than an action scene. Instead he showed the militia readying themselves to embark on a mission (what kind of mission, an ordinary patrol or some special event, is a matter of debate). Contrary to years of speculation, the work was hailed as a success from the beginning. Parts of the canvas were cut off to make the painting fit on the designated wall when it was moved to Amsterdam town hall in 1715. The painting now hangs in the Rijksmuseum, Amsterdam, where it occupies the entire rear wall of the largest gallery.


          


          


          Expert assessments
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          In 1968 the Rembrandt Research Project was started under the sponsorship of the Netherlands Organization for the Advancement of Scientific Research; it was initially expected to last a highly optimistic ten years. Art historians teamed up with experts from other fields to reassess the authenticity of works attributed to Rembrandt, using all methods available, including state-of-the-art technical diagnostics, and to compile a complete new catalogue raisonn of his paintings. As a result of their findings, many paintings that were previously attributed to Rembrandt have been removed from their list, although others have been added back. Many of those removed are now thought to be the work of his students.


          One example of activity is The Polish Rider, in New York's Frick Collection. Its authenticity had been questioned years before by several scholars, led by Julius Held. Many, including Dr. Josua Bruyn of the Foundation Rembrandt Research Project, attributed the painting to one of Rembrandt's closest and most talented pupils, Willem Drost, about whom little is known. The Frick Museum itself never changed its own attribution, the label still reading "Rembrandt" and not "attributed to" or "school of". More recent opinion has shifted in favour of the Frick, with Simon Schama in his 1999 book 'Rembrandt's Eyes', and a Rembrandt Project scholar, Ernst van de Wetering (Melbourne Symposium, 1997) both arguing for attribution to the master. Many scholars feel that the execution is uneven, and favour different attributions for different parts of the work.
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          Another painting, Pilate Washing His Hands, is also of questionable attribution. Critical opinion of this picture has varied since 1905, when Wilhelm von Bode described it as "a somewhat abnormal work" by Rembrandt. Scholars have since dated the painting to the 1660s and assigned it to an anonymous pupil, possibly Arent de Gelder. The composition bears superficial resemblance to mature works by Rembrandt but lacks the master's command of illumination and modeling.


          The attribution and re-attribution work is ongoing. In 2005 four oil paintings previously attributed to Rembrandt's students were reclassified as the work of Rembrandt himself: Study of an Old Man in Profile and Study of an Old Man with a Beard from a US private collection, Study of a Weeping Woman, owned by the Detroit Institute of Arts, and Portrait of an Elderly Woman in a White Bonnet, painted in 1640.


          Rembrandt's own studio practice is a major factor in the difficulty of attribution, since, like many masters before him, he encouraged his students to copy his paintings, sometimes finishing or retouching them to be sold as originals, and sometimes selling them as authorized copies. Additionally, his style proved easy enough for his most talented students to emulate. Further complicating matters is the uneven quality of some of Rembrandt's own work, and his frequent stylistic evolutions and experiments. As well, there were later imitations of his work, and restorations which so seriously damaged the original works that they are no longer recognizable. It is highly likely that there will never be universal agreement as to what does and what does not constitute a genuine Rembrandt.


          


          Name and Signature
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          "Rembrandt" is a modification of the spelling of the artist's first name that he introduced in 1633. Roughly speaking, his earliest signatures (ca. 1625) consisted of an initial "R", or the monogram "RH" (for Rembrant Harmenszoon; i.e. "son of Harmen"), and starting in 1629, "RHL" (the "L" stood, presumably, for Leiden). In 1632, he used this monogram early in the year, then added his patronymic to it, "RHL-van Rijn", but replaced this form in that same year and began using his first name alone with its original spelling, "Rembrant". In 1633 he added a "d", and maintained this form consistently from then on, proving that this minor change had a meaning for him (whatever it might have been). This change is purely visual; it does not change the way his name is pronounced. Curiously enough, despite the large number of paintings and etchings signed with this modified first name, most of their documents that mentioned him during his lifetime retained the original "Rembrant" spelling. (Note: the rough chronology of signature forms above applies to the paintings, and to a lesser degree to the etchings; from 1632, presumably, there is only one etching signed "RHL-v. Rijn," the large-format "Raising of Lazarus," B 73). His practice of signing his work with his first name, later followed by Vincent van Gogh, was probably inspired by Raphael, Leonardo da Vinci and Michelangelo who, then as now, were referred to by their first names alone.


          


          Optical theory


          An article published in 2004, by Margaret S. Livingstone, professor of neurobiology at Harvard Medical School, suggests that Rembrandt, whose eyes failed to align correctly, suffered from stereo blindness. This conclusion was made after studying 36 of Rembrandt's self-portraits. Because he could not form a normal binocular vision, his brain automatically switched to one eye for many visual tasks. This disability could have helped him to flatten images he saw, and then put it onto the two-dimensional canvas. In Livingstone's words, this could have been a gift to a great painter like him, "Art teachers often instruct students to close one eye in order to flatten what they see. Therefore, stereo blindness might not be a handicap  and might even be an asset  for some artists." However, among Rembrandt's greatest talents was an ability to create the illusion of full volume, the perception of which requires healthy stereoptic vision.
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          The Renaissance (French for 'rebirth', or Rinascimento in Italian), was a cultural movement in Italy (and in Europe in general) that began in the late Middle Ages, and spanned roughly the 14th through the 17th century. It encompassed the revival of learning based on classical sources, the rise of courtly and papal patronage, the development of perspective in painting, and advancements in science.


          There has always been debate among historians as to the validity of the Renaissance as a term and as a historical age. Some have called into question whether the Renaissance really was a cultural "advance" from the Middle Ages, instead seeing it as a period of pessimism and nostalgia for the classical age. Indeed, it is now usually considered wrong to classify any historical period as "better" or "worse", leading some to call for an end to the use of the term, which they see as a product of presentism. The word Renaissance has also been used to describe other historical and cultural movements, such as the Carolingian Renaissance and the Byzantine Renaissance.


          


          Overview
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          The Renaissance was a cultural movement that profoundly affected European intellectual life in the early modern period. Beginning in Italy, and spreading to the rest of Europe by the 16th century, its influence was felt in literature, philosophy, art, politics, science, religion, and other aspects of intellectual enquiry. Renaissance scholars employed the humanist method in study, and searched for realism and human emotion in art.


          Renaissance thinkers sought out learning from ancient texts, typically written in Latin or ancient Greek. Scholars scoured Europe's monastic libraries, searching for works of antiquity which had fallen into obscurity. In such texts they found a desire to improve and perfect their worldly knowledge; an entirely different sentiment to the transcendental spirituality stressed by medieval Christianity. They did not reject Christianity; quite the contrary, many of the Renaissance's greatest works were devoted to it, and the Church patronized many works of Renaissance art. However, a subtle shift took place in the way that intellectuals approached religion that was reflected in many other areas of cultural life.


          Artists such as Albrecht Drer strove to portray the human form realistically, developing techniques to render perspective and light more naturally. Political philosophers, most famously Niccol Machiavelli, sought to describe political life as it really was, and to improve government on the basis of reason. In addition to studying classical Latin and Greek, authors also began increasingly to use vernacular languages; combined with the invention of printing, this would allow many more people access to books, especially the Bible.


          In all, the Renaissance could be viewed as an attempt by intellectuals to study and improve the secular and worldly, both through the revival of ideas from antiquity, and through novel approaches to thought.


          


          Origins of the Renaissance


          Most historians agree that the ideas that characterized the Renaissance had their origin in late 13th century Florence, in particular with the writings of Dante Alighieri ( 1265 1321) and Francesco Petrarch ( 1304 1374), as well as the painting of Giotto di Bondone ( 1267- 1337). Yet it remains unclear why the Renaissance began in Italy, and why it began when it did. Accordingly, several theories have been put forward to explain its origins.


          


          Assimilation of Greek and Arabic knowledge
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          The Renaissance was so called because it was a "rebirth" of certain classical ideas that had long been lost to Europe. It has been argued that the fuel for this rebirth was the rediscovery of ancient texts that had been forgotten by Western civilization, but were preserved in some monastic libraries, as well as the Islamic world. Renaissance scholars such as Niccol de' Niccoli and Poggio Bracciolini scoured the libraries of Europe in search of works by such classical authors as Plato, Cicero and Vitruvius. Additionally, as the reconquest of the Iberian peninsula from Islamic Moors progressed, numerous ancient Greek works were captured from educational institutions such as the library at Crdoba, which claimed to have 400,000 books. Along with these, the works of Arabic scholars (e.g. Averroes), were imported into the Christian world, providing new intellectual material for European scholars.


          Greek and Arabic knowledge were not only assimilated from Spain, but also directly from the Middle East. The study of mathematics was flourishing in the Middle East, and mathematical knowledge was brought back by crusaders in the 13th century. The decline of the Byzantine Empire after 1204 - and its eventual fall in 1453 - led to an exodus of Greek scholars to the West. These scholars brought with them texts and knowledge of the classical Greek civilization which had been lost for centuries in the West.


          


          Social and political structures in Italy
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          The unique political structures of late Middle Ages Italy led some to theorize that its unusual social climate allowed the emergence of a rare cultural efflorescence. Italy did not exist as a political entity in the early modern period. Instead, it was divided into smaller city states and territories: the kingdom of Naples controlled the south, the Republic of Florence and the Papal states the centre, the Genoese and the Milanese the north and west, and the Venetians the east. Fifteenth-century Italy was one of the most urbanised areas in Europe. Many of its cities stood among the ruins of ancient Roman buildings; it seems likely that the classical nature of the Renaissance was linked to its origin in the Roman Empire's heartlands.


          Italy at this time was notable for its merchant Republics, including the Republic of Florence and the Republic of Venice. Although in practice these were oligarchical, and bore little resemblance to a modern democracy, the relative political freedom they afforded was conducive to academic and artistic advancement. Likewise, the position of Italian cities such as Venice as great trading centres made them intellectual crossroads. Merchants brought with them ideas from far corners of the globe, particularly the Levant. Venice was Europe's gateway to trade with the East, and a producer of fine glass, while Florence was a capital of silk and jewelry. The wealth such business brought to Italy meant that large public and private artistic projects could be commissioned and individuals had more leisure time for study.


          


          The Black Death


          One theory is that the devastation caused by the Black Death in Florence (and elsewhere in Europe) resulted in a shift in the world view of people in 14th century Italy. Italy was particularly badly hit by the plague, and it has been speculated that the familiarity with death that this brought thinkers to dwell more on their lives on Earth, rather than on spirituality and the afterlife. It has also been argued that the Black Death prompted a new wave of piety, manifested in the sponsorship of religious works of art. However, this does not fully explain why the Renaissance occurred specifically in Italy in the 14th century. The Black Death was a pandemic that affected all of Europe in the ways described, not only Italy. The Renaissance's emergence in Italy was most likely the result of the complex interaction of the above factors.


          


          Cultural conditions in Florence
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          It has long been a matter of debate why the Renaissance began in Florence, and not elsewhere in Italy. Scholars have noted several features unique to Florentine cultural life which may have precipitated such a cultural movement. Many have emphasised the role played by the Medici family in patronising and stimulating the arts. Lorenzo de' Medici devoted huge sums to commissioning works from Florence's leading artists, including Leonardo da Vinci, Sandro Botticelli, and Michelangelo Buonarroti.


          The Renaissance was certainly already underway before Lorenzo came to power, however. Indeed, before the Medici family itself achieved hegemony in Florentine society. Some historians have postulated that Florence was the birthplace of the Renaissance as a result of luck, i.e. because " Great Men" were born there by chance. Da Vinci, Botticelli and Michelangelo were all born in Tuscany. Arguing that such chance seems improbable, other historians have contended that these "Great Men" were only able to rise to prominence because of the prevailing cultural conditions at the time.


          


          Characteristics of the Renaissance


          


          Humanism


          Humanism was not a philosophy per se, but rather a method of learning. In contrast to the medieval scholastic mode, which focused on resolving contradictions between authors, humanists would study ancient texts in the original, and appraise them through a combination of reasoning and empirical evidence. Humanist education was based on the study of poetry, grammar, ethics and rhetoric. Above all, humanists asserted "the genius of man... the unique and extraordinary ability of the human mind."


          Humanist scholars shaped the intellectual landscape throughout the early modern period. Political philosophers such as Niccol Machiavelli and Thomas More revived the ideas of Greek and Roman thinkers, and applied them in critiques of contemporary government. Theologians, notably Erasmus and Martin Luther, challenged the Aristotelian status quo, introducing radical new ideas of justification and faith (for more, see Religion below).


          


          Art
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              Raphael was famous for depicting illustrious figures of the Classical past with the features of his Renaissance contemporaries. The School of Athens (above) is perhaps the most extended study in this.
            

          


          One of the distinguishing features Renaissance art is its development of highly realistic linear perspective. Giotto di Bondone (1267-1337) is credited with first treating the canvas as a window into space, but it was not until the work of Filippo Brunelleschi (1377-1446) and Leon Battista Alberti (14041472) that perspective was formalised as an artistic technique. The development of perspective was part of a wider trend towards realism in the arts (for more, see Renaissance Classicism). To that end, painters also developed other techniques, studying light, shadow, and, famously in the case of Leonardo da Vinci, human anatomy. Underlying these changes in artistic method was a renewed desire to depict the beauty of nature, and to unravel the axioms of aesthetics.


          By the late 15th century, these artistic ideas were spreading into Northern Europe, where they developed and changed. In the Netherlands, a particularly vibrant artistic culture developed, with artists such as Joachim Patinir and Pieter Aertsen fusing the new techniques with local religious iconography (for more, see Renaissance in the Netherlands). Later, the work of Pieter Brueghel the Elder would inspire artists to depict themes of everyday life.


          In architecture, Renaissance ideas of aesthetics were fused with the flourishing discipline of mathematics. Architects such as Filippo Brunelleschi used rediscovered knowledge from Vitruvius and others to build in the classical style, as well as to achieve feats of engineering not previously possible - Brunelleschi's dome on the Duomo of Florence being the most famous example.


          


          Science


          The upheavals occurring in the arts and humanities were mirrored by a dynamic period of change in the sciences. Some have seen this flurry of activity as a " scientific revolution," heralding the beginning of the modern age. Others have seen it merely as an acceleration of a continuous process stretching from the ancient world to the present day. Regardless, there is general agreement that the Renaissance saw significant changes in the way the universe was viewed and the methods with which philosophers sought to explain natural phenomena.


          Science and art were very much intermingled in the early Renaissance, with artists such as Leonardo da Vinci making observational drawings of anatomy and nature. Yet the most significant development of the era was not a specific discovery, but rather a process for discovery, the scientific method. This revolutionary new way of learning about the world focused on empirical evidence, the importance of mathematics, and discarding the Aristotelian " final cause" in favour of a mechanical philosophy. Early and influential proponents of these ideas included Copernicus and Galileo. While both were later hailed as thinkers of seminal importance, at the time they attracted much controversy, particularly from the Roman Catholic Church.


          The new scientific method led to great contributions in the fields of astronomy, physics, biology, and anatomy. With the publication of Vesalius's De humani corporis fabrica, a new confidence was placed in the role of dissection, observation, and a mechanistic view of anatomy.


          


          Religion


          It should be emphasised that the new ideals of humanism, although more secular in some aspects, developed against an unquestioned Christian backdrop, especially in the Northern Renaissance. Indeed, much (if not most) of the new art was comissioned by or in dedication to the Church. However, the Renaissance had a profound effect on contemporary theology, particularly in the way people perceived the relationship between man and God. Many of the period's foremost theologians were followers of the humanist method, including Erasmus, Zwingli, Thomas More, Martin Luther, and John Calvin. Humanism and the Renaissance therefore played a direct role in sparking the Reformation, as well as in many other contemporaneous religious debates and conflicts.


          


          Renaissance self-awareness


          By the fifteenth century, writers, artists and architects in Italy were well aware of the transformations that were taking place and were using phrases like modi antichi (in the antique manner) or alle romana et alla antica (in the manner of the Romans and the ancients) to describe their work. As to the term rebirth, Albrecht Drer may have been the first to use such a term when, in 1523, he used Wiedererwachung (English: reawakening) to describe Italian art. The term "la rinascita" first appeared, however, in its broad sense in Giorgio Vasari's Vite de' pi eccellenti architetti, pittori, et scultori Italiani (The Lives of the Artists, 1550-68). Vasari divides the age into three phases: the first phase contains Cimabue, Giotto, and Arnolfo di Cambio; the second phase contains Masaccio, Brunelleschi, and Donatello; the third centers on Leonardo da Vinci and culminates with Michelangelo. It was not just the growing awareness of classical antiquity that drove this development, according to Vasari, but also the growing desire to study and imitate nature.


          


          The Renaissance Spreads


          In the 15th century the Renaissance spread with great speed from its birthplace in Florence, first to the rest of Italy, and soon to the rest of Europe. The invention of the printing press allowed the rapid transmission of these new ideas. As it spread, its ideas diversified and changed, being adapted to local culture. In the twentieth century, scholars began to break the Renaissance into regional and national movements, including:


          
            	The Italian Renaissance


            	The English Renaissance


            	The German Renaissance


            	The Northern Renaissance


            	The French Renaissance


            	The Renaissance in the Netherlands


            	The Polish Renaissance


            	The Spanish Renaissance


            	Renaissance architecture in Eastern Europe

          


          


          The Northern Renaissance
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          The Renaissance as it occurred in Northern Europe has been termed the "Northern Renaissance". It arrived first in France, imported by King Charles VIII after his invasion of Italy. Francis I imported Italian art and artists, including Leonardo Da Vinci, and at great expense built ornate palaces. Writers such as Franois Rabelais, Pierre de Ronsard, Joachim du Bellay and Michel de Montaigne, painters such as Jean Clouet and musicians such as Jean Mouton also borrowed from the spirit of the Italian Renaissance.


          In the second half of the 15th century, Italians brought the new style to Poland and Hungary. After the marriage in 1476 of Matthias Corvinus, King of Hungary, to Beatrix of Naples, Buda became the one of the most important artistic centres of the Renaissance north of the Alps. The most important humanists living in Matthias' court were Antonio Bonfini and Janus Pannonius. In 1526 the Ottoman conquest of Hungary put an abrupt end to the short-lived Hungarian Renaissance.


          An early Italian humanist who came to Poland in the mid-15th century was Filip Callimachus. Many Italian artists came to Poland with Bona Sforza of Milano, when she married King Zygmunt I of Poland in 1518. This was supported by temporarily strengthened monarchies in both areas, as well as by newly-established universities.


          The spirit of the age spread from France to the Low Countries and Germany, and finally by the late 16th century to England, Scandinavia, and remaining parts of Central Europe. In these areas humanism became closely linked to the turmoil of the Protestant Reformation, and the art and writing of the German Renaissance frequently reflected this dispute.


          In England, the Elizabethan era marked the beginning of the English Renaissance with the work of writers William Shakespeare, Christopher Marlowe, John Milton, and Edmund Spenser, as well as great artists, architects (such as Inigo Jones), and composers such as Thomas Tallis, John Taverner, and William Byrd.
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          The Renaissance arrived in the Iberian peninsula through the Mediterranean possessions of the Aragonese Crown and the city of Valencia. Early Iberian Renaissance writers include Ausis March, Joanot Martorell, Fernando de Rojas, Juan del Encina, Garcilaso de la Vega, Gil Vicente and Bernardim Ribeiro. The late Renaissance in Spain saw writers such as Miguel de Cervantes, Lope de Vega, Luis de Gngora and Tirso de Molina, artists such as El Greco and composers such as Toms Luis de Victoria. In Portugal writers such as S de Miranda and Lus de Cames and artists such as Nuno Gonalves appeared.


          While Renaissance ideas were moving north from Italy, there was a simultaneous southward spread of innovation, particularly in music. The music of the 15th century Burgundian School defined the beginning of the Renaissance in that art and the polyphony of the Netherlanders, as it moved with the musicians themselves into Italy, formed the core of what was the first true international style in music since the standardization of Gregorian Chant in the 9th century. The culmination of the Netherlandish school was in the music of the Italian composer, Palestrina. At the end of the 16th century Italy again became a centre of musical innovation, with the development of the polychoral style of the Venetian School, which spread northward into Germany around 1600.


          The paintings of the Italian Renaissance differed from those of the Northern Renaissance. Italian Renaissance artists were among the first to paint secular scenes, breaking away from the purely religious art of medieval painters. At first, Northern Renaissance artists remained focused on religious subjects, such as the contemporary religious upheaval portrayed by Albrecht Drer. Later on, the works of Pieter Bruegel influenced artists to paint scenes of daily life rather than religious or classical themes. It was also during the northern Renaissance that Flemish brothers Hubert and Jan van Eyck perfected the oil painting technique, which enabled artists to produce strong colors on a hard surface that could survive for centuries.


          


          Historiography of the Renaissance


          


          The Renaissance as a historical age


          It was not until the nineteenth century that the French word Renaissance achieved popularity in describing the cultural movement that began in the late 13th century. The Renaissance was first defined by French historian Jules Michelet (1798-1874), in his 1855 work, Histoire de France. For Michelet, the Renaissance was more a development in science than in art and culture. He asserted that it spanned the period from Columbus to Copernicus to Galileo; that is, from the end of the fifteenth century to the middle of the seventeenth century. The Swiss historian Jacob Burckhardt, (1818-1897) in his Die Kultur der Renaissance in Italien, by contrast, defined the Renaissance as the period between Giotto and Michelangelo. His book was widely read and was influential in the development of the modern interpretation of the Italian Renaissance. However, Buckhardt has been accused of setting forth a linear Whiggish view of history, seeing the Renaissance as the origin of the modern world.


          More recently, historians have been much less keen to define the Renaissance as a historical age, or even a coherent cultural movement. As Randolph Starn has put it,


          
            
              	

              	Rather than a period with definitive beginnings and endings and consistent content in between, the Renaissance can be (and occasionally has been) seen as a movement of practices and ideas to which specific groups and identifiable persons variously responded in different times and places. It would be in this sense a network of diverse, sometimes converging, sometimes conflicting cultures, not a single, time-bound culture.

              	
            


            
              	
                Randolph Starn

              
            

          


          


          For Better or For Worse?
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          Many historians now view the Italian Renaissance more as an intellectual and ideological change than as a substantive one. Some marxist historians, for example, hold the view that the changes in art, literature, and philosophy were part of a general trend away from feudalism towards capitalism, resulting in a bourgeois class with leisure time to devote to the arts.


          Many historians now point out that most of the negative social factors popularly associated with the "medieval" period - poverty, ignorance, warfare, religious and political persecution, for example - seem to have worsened in this era which saw the rise of Machiavelli, the Wars of Religion, the corrupt Borgia Popes, and the intensified witch-hunts of the 16th century. Many people who lived during the Renaissance did not view it as the "golden age" imagined by certain 19th-century authors, but were concerned by these social maladies. Significantly, though, the artists, writers, and patrons involved in the cultural movements in question believed they were living in a new era that was a clean break from the Middle Ages.


          Johan Huizinga (18721945) acknowledged the existence of the Renaissance but questioned whether it was a positive change. In his book The Waning of the Middle Ages, he argued that the Renaissance was a period of decline from the High Middle Ages, destroying much that was important. The Latin language, for instance, had evolved greatly from the classical period and was still a living language used in the church and elsewhere. The Renaissance obsession with classical purity halted its further evolution and saw Latin revert to its classical form. Robert S. Lopez has contended that it was a period of deep economic recession. Meanwhile George Sarton and Lynn Thorndike have both argued that scientific progress was slowed.


          Historians have begun to consider the word Renaissance as unnecessarily loaded, implying an unambiguously positive rebirth from the supposedly more primitive "Dark Ages" (Middle Ages). Many historians now prefer to use the term " Early Modern" for this period, a more neutral term that highlights the period as a transitional one that led to the modern world.


          


          Other Renaissances


          The term Renaissance has also been used to define time periods outside of the 15th and 16th centuries. Charles H. Haskins (18701937), for example, made a convincing case for a Renaissance of the 12th century. Other historians have argued for a Carolingian Renaissance in the eighth and ninth centuries, and still later for an Ottonian Renaissance in the tenth century. Other periods of cultural rebirth have also been termed "renaissances", such as the Bengal Renaissance or the Harlem Renaissance.
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          Renaissance music is European music written during the Renaissance, approximately 1400 - 1600. Defining the beginning of the era is difficult, given the lack of abrupt shifts in musical thinking during the 15th century. The process by which music acquired "Renaissance" characteristics was a gradual one, and musicologists have placed its beginnings from as early as 1300 to as late as the 1470s. In addition, the Italian humanist movement, rediscovering and reinterpreting the aesthetics of ancient Greece and Rome, influenced the development of musical style during the period.
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          The increasing reliance on the interval of the third as a consonance is one of the most pronounced features of early Renaissance European art music (in the Middle Ages, thirds had been considered dissonances: see interval). Polyphony, in use since the 12th century, became increasingly elaborate with highly independent voices throughout the 14th century: the beginning of the 15th century showed simplification, with the voices often striving for smoothness. This was possible because of a greatly increased vocal range in music in the Middle Ages, the narrow range made necessary frequent crossing of parts, thus requiring a greater contrast between them.


          The modal (as opposed to tonal) characteristics of Renaissance music began to break down towards the end of the period with the increased use of root motions of fifths. This later developed into one of the defining characteristics of tonality.


          


          Genres


          Principal liturgical forms which endured throughout the entire Renaissance period were masses and motets, with some other developments towards the end, especially as composers of sacred music began to adopt secular forms (such as the madrigal) for their own designs.


          Common sacred genres were the mass, the motet, the madrigale spirituale, and the laude.


          During the period, secular music had an increasingly wide distribution, with a wide variety of forms, but one must be cautious about assuming an explosion in variety: since printing made music more widely available, much more has survived from this era than from the preceding Medieval era, and probably a rich store of popular music of the late Middle Ages is irretrievably lost. Secular music included songs for one or many voices, forms such as the frottola, chanson and madrigal.


          Secular vocal genres included the madrigal, the frottola, the caccia, the chanson in several forms ( rondeau, virelai, bergerette, ballade, musique mesure), the canzonetta, the villancico, the villanella, the villotta, and the lute song. Mixed forms such as the motet-chanson and the secular motet also appeared.


          Purely instrumental music included consort music for recorder or viol and other instruments, and dances for various ensembles. Common genres were the toccata, the prelude, the ricercar, the canzona, and intabulation (intavolatura, intabulierung). Instrumental ensembles for dances might play a basse danse (or bassedanza), a pavane, a galliard, an allemande, or a courante.


          Towards the end of the period, the early dramatic precursors of opera such as monody, the madrigal comedy, and the intermedio are seen.


          


          Theory and notation


          According to Margaret Bent (1998), "Renaissance notation is under-prescriptive by our standards; when translated into modern form it acquires a prescriptive weight that overspecifies and distorts its original openness."
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          Renaissance compositions were notated only in individual parts; scores were extremely rare, and barlines were not used. Note values were generally larger than are in use today; the primary unit of beat was the semibreve, or whole note. As had been the case since the Ars Nova (see Medieval music), there could be either two or three of these for each breve (a double-whole note), which may be looked on as equivalent to the modern "measure," though it was itself a note value and a measure is not. The situation can be considered this way: it is the same as the rule by which in modern music a quarter-note may equal either two eighth-notes or three, which would be written as a "triplet." By the same reckoning, there could be two or three of the next smallest note, the "minim," (equivalent to the modern "half note") to each semibreve. These different permutations were called "perfect/imperfect tempus" at the level of the brevesemibreve relationship, "perfect/imperfect prolation" at the level of the semibreveminim, and existed in all possible combinations with each other. Three-to-one was called "perfect," and two-to-one "imperfect." Rules existed also whereby single notes could be halved or doubled in value ("imperfected" or "altered," respectively) when preceded or followed by other certain notes. Notes with black noteheads (such as quarter notes) occurred less often. This development of white mensural notation may be a result of the increased use of paper (rather than vellum), as the weaker paper was less able to withstand the scratching required to fill in solid noteheads; notation of previous times, written on vellum, had been black. Other colors, and later, filled-in notes, were used routinely as well, mainly to enforce the aforementioned imperfections or alterations and to call for other temporary rhythmical changes.


          Accidentals were not always specified, somewhat as in certain fingering notations ( tablatures) today. However, Renaissance musicians would have been highly trained in dyadic counterpoint and thus possessed this and other information necessary to read a score, "what modern notation requires [accidentals] would then have been perfectly apparent without notation to a singer versed in counterpoint." See musica ficta. A singer would interpret his or her part by figuring cadential formulas with other parts in mind, and when singing together musicians would avoid parallel octaves and fifths or alter their cadential parts in light of decisions by other musicians (Bent, 1998).


          It is through contemporary tablatures for various plucked instruments that we have gained much information about what accidentals were performed by the original practitioners.


          For information on specific theorists, see Johannes Tinctoris, Franchinus Gaffurius, Heinrich Glarean, Pietro Aron, Nicola Vicentino, Toms de Santa Mara, Gioseffo Zarlino, Vicente Lusitano, Vincenzo Galilei, Giovanni Artusi, Johannes Nucius, and Pietro Cerone.


          


          Composers of the Renaissance
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          Early Renaissance music (1400 1467)


          This group gradually dropped the late Medieval period's complex devices of isorhythm and extreme syncopation, resulting in a more limpid and flowing style. What their music "lost" in rhythmic complexity, however, it gained in rhythmic vitality, as a "drive to the cadence" became a prominent feature around mid-century.


          


          Middle Renaissance music (1467 1534)


          In the early 1470s, music starts to be printed using a printing press. Music printing had a major effect on how music spread for not only did a printed piece of music reach a larger audience then any manuscript ever could, it did it far cheaper as well. Also during this century, a tradition of famous makers began for many instruments. These makers were masters of their craft. Some examples are Stradivarius for violins or Meuschel for trumpets.


          Towards the end of the 15th century, polyphonic sacred music (as exemplified in the masses of Johannes Ockeghem and Jacob Obrecht) had once again become more complex, in a manner that can perhaps be seen as correlating to the stunning detail in the painting at the time. Ockeghem, particularly, was fond of canon, both contrapuntal and mensural. He composed a mass in which all the parts are derived canonically from one musical line.


          It was in the opening decades of the next century that music felt in a tactus (think of the modern time signature) of two semibreves-to-a-breve began to be as common as that with three semibreves-to-a-breve, as had prevailed prior to that time.


          In the early 16th century, there is another trend towards simplification, as can be seen to some degree in the work of Josquin des Prez and his contemporaries in the Franco-Flemish School, then later in that of G. P. Palestrina, who was partially reacting to the strictures of the Council of Trent, which discouraged excessively complex polyphony as inhibiting understanding the text. Early 16th-century Franco-Flemings moved away from the complex systems of canonic and other mensural play of Ockeghem's generation, tending toward points of imitation and duet or trio sections within an overall texture that grew to five and six voices. They also began, even before the Tridentine reforms, to insert ever-lengthening passages of homophony, to underline important text or points of articulation. Palestrina, on the other hand, came to cultivate a freely flowing style of counterpoint in a thick, rich texture within which consonance followed dissonance on a nearly beat-by-beat basis, and suspensions ruled the day (see counterpoint). By now, tactus was generally two semibreves per breve with three per breve used for special effects and climactic sections; this was a nearly exact reversal of the prevailing technique a century before.


          


          Late Renaissance music (1534 1600)


          In Venice, from about 1534 until around 1600, an impressive polychoral style developed, which gave Europe some of the grandest, most sonorous music composed up until that time, with multiple choirs of singers, brass and strings in different spatial locations in the Basilica San Marco di Venezia (see Venetian School). These multiple revolutions spread over Europe in the next several decades, beginning in Germany and then moving to Spain, France and England somewhat later, demarcating the beginning of what we now know as the Baroque musical era.


          The Roman School was a group of composers of predominantly church music, in Rome, spanning the late Renaissance into early Baroque eras. Many of the composers had a direct connection to the Vatican and the papal chapel, though they worked at several churches; stylistically they are often contrasted with the Venetian School of composers, a concurrent movement which was much more progressive. By far the most famous composer of the Roman School is Giovanni Pierluigi da Palestrina, whose name has been associated for four hundred years with smooth, clear, polyphonic perfection.


          The brief but intense flowering of the musical madrigal in England, mostly from 1588 to 1627, along with the composers who produced them, is known as the English Madrigal School. The English madrigals were a cappella, predominantly light in style, and generally began as either copies or direct translations of Italian models. Most were for three to six voices.


          Musica reservata is either a style or a performance practice in acappella vocal music of the latter, mainly in Italy and southern Germany, involving refinement, exclusivity, and intense emotional expression of sung text.


          In addition, many composers observed a division in their own works between a prima pratica (music in the Renaissance polyphonic style) and a seconda pratica (music in the new style) during the first part of the 17th century.


          


          Mannerism


          In the late 16th century, as the Renaissance era closes, an extremely manneristic style develops. In secular music, especially in the madrigal, there was a trend towards complexity and even extreme chromaticism (as exemplified in madrigals of Luzzaschi, Marenzio, and Gesualdo). The term "mannerism" derives from art history.


          


          Transition to the Baroque


          Beginning in Florence, there was an attempt to revive the dramatic and musical forms of Ancient Greece, through the means of monody, a form of declaimed music over a simple accompaniment; a more extreme contrast with the preceding polyphonic style would be hard to find; this was also, at least at the outset, a secular trend. These musicians were known as the Florentine Camerata.


          We have already noted some of the musical developments that helped to usher in the Baroque, but for further explanation of this transition, see antiphon, concertato, monody, madrigal, and opera, as well as the works given under "Sources and further reading."


          For a more thorough discussion of the transition to the Baroque specifically pertaining to instrument music, see Transition from Renaissance to Baroque in instrumental music.


          


          Instruments of the Renaissance


          Many instruments originated during the Renaissance; others were variations of, or improvements upon, instruments that had existed previously. Some have survived to the present day; others have disappeared, only to be recreated in order to perform music of the period on authentic instruments. As in the modern day, instruments may be classified as brass, strings, percussion, and woodwind.


          Brass Brass instruments in the Renaissance were traditionally played by professionals. Some of the more common brass instruments that were played:


          
            	Slide trumpet: Similar to the trombone of today except that instead of a section of the body sliding, only a small part of the body near the mouthpiece and the mouthpiece itself is stationary. Also the body was an S-shape so it was rather unwieldy, but was suitable for the slow dance music it was most commonly used for.

          


          
            	Cornetto: Made of wood and was played like the recorder (will be mentioned at greater length later on) but blown like a trumpet. It was commonly made in several sizes, the largest was called the serpent. The serpent became practically the only cornetto used by the early seventeenth century while other ranges were replaced by the violin. It was said to be the closest instrument to the human voice with the ability to use dynamics and expression.

          


          
            	Trumpet: Early trumpets had no valves, and were limited to the tones present in the overtone series. They were also made in different sizes. Although commonly depicted being used by angels, their use in churches was limited, a prominent exception being the music of the Venetian School. They were most commonly used in the military and for the announcement of royalty. Period trumpets were found to have two rings soldered to them, one near the mouthpiece and another near the bell.

          


          
            	Sackbut: A different name for the trombone, which replaced the slide trumpet by the end of the fifteenth century.

          


          Strings As a family strings were used in many circumstances, both sacred and secular. A few members of this family include:
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            	Viol: This instrument, developed in the 1400s, commonly has six strings. It was usually played with a bow. It has structural qualities similar to the Spanish vihuela; its main separating trait is its larger size. This changed the posture of the musician in order to rest it against the floor or between the legs in a manner similar to the cello. Its similarities to the vihuela were sharp waist-cuts, similar frets, a flat back, thin ribs, and identical tuning.

          


          
            	Lyre: Its construction is similar to a small harp, although instead of being plucked, it is strummed with a plectrum. Its strings varied in quantity from four, seven, and ten, depending on the era. It was played with the right hand, while the left hand silenced the notes that were not desired. Newer lyres were modified to be played with a bow.

          


          
            	Violin: The word violin comes from the middle Latin word vitula meaning "stringed instrument". The distinctive features of the violin are its "hourglass" shape, and the arching of its top and back. Its sound production is dependent on its shape, wood type, thickness, and type of varnish. The most common way to play a violin is with a bow. It has four strings, and is the smallest and highest-pitched member of the violin family (which includes the viola and cello).

          


          
            	Irish Harp: Also called the Clrsach in Scottish Gaelic, or the Clirseach in Irish, during the Middle Ages it was the most popular instrument of Ireland and Scotland. Due to its significance on Irish history it is seen even on the Guinness label, and is Ireland's national symbol even to this day. To be played it is usually plucked. Its size can vary greatly from a harp that can be played in one's lap to a full-size harp that is placed on the floor

          


          
            	Hurdy gurdy: (Also known as the wheel fiddle), in which the strings are sounded by a wheel which the strings pass over. Its functionality can be compared to that of a mechanical violin, in that its bow (wheel) is turned by a crank. Its distinctive sound is mainly because of its "drone strings" which provide a constant pitch similar in their sound to that of bagpipes.

          


          
            	See main article: Cittern.

          


          
            	See main article: Lute.

          


          
            	See main article: Harpsichord.

          


          
            	See main article: Virginal.

          


          Percussion Some Renaissance percussion instruments include the triangle, the Jews harp, the tambourine, the bells, the rumble-pot, and various kinds of drums.


          
            	Tambourine: In the early ages the tambourine was originally a frame drum without the jingles attached to the side. This instrument soon evolved and took on the name of the timbrel during the medieval crusades, at which time it acquired the jingles. The tambourine was often found with a single skin, as it made it easy for a dancer to play. The skin that surrounds frame is called the vellum, and produces the beat by striking the surface with the knuckles, fingertips, or hand. It could also be played by shaking the instrument, allowing the tambourine's jingles to "clank" and "jingle".

          


          
            	Jew's harp: An instrument often known for its historical purpose for men "serenading" their sweethearts, It even went to the extent of being repeatedly banned for its "endangerment on female virtue", it is also believed that it was banned because of its construction of silver, and due to the great demand on silver in the 19th Century Austria this was another reason for its outlawing. A steel instrument that produces sound using shapes of the mouth and attempting to pronounce different vowels with ones mouth. The loop at the bent end of the tongue of the instrument is plucked in different scales of vibration creating different tones.

          


          Woodwinds (Aerophones) The woodwind instruments (Aerophones) use a column of air vibrating within a pipe that has little holes along it to generate vibration with the airflow through the pipe and control the length of the sound waves produced by the vibrating air. A player could create this air column by using a few different methods. The first is blowing across a mouth hole (as would be done with flutes). The second is blowing into a mouthpiece with a single reed (as would be found with the clarinet or saxophone) or a double reed (which is used with oboes and bassoons).


          The woodwind instruments of the Middle Ages are not the same as modern day woodwinds. They were more eccentric and exotic. For example, you would find that modern woodwinds fit the natural position of the hand. Woodwinds in the Renaissance used simple holes drilled in the instrument.


          
            	Shawm: A typical oriental shawm is keyless and is about a foot long with seven finger holes and a thumb hole. The pipes were also most commonly made of wood and many of them had carvings and decorations on them. It was the most popular double reed instrument of the renaissance period it was commonly used in the streets with drums and trumpets because of its brilliant, piercing, and often deafening sound. To play the shawm a person puts the entire reed in their mouth, puffs out their cheeks, and blows into the pipe whilst breathing through their nose.

          


          
            	Reed pipe: Made from a single short length of cane with a mouthpiece, four or five finger holes, and reed fashioned from it. The reed is made by cutting out a small tongue, but leaving the base attached. It is the predecessor of the saxophone and the clarinet.

          


          
            	Hornpipe: Same as reed pipe but with a bell at the end.

          


          
            	Bagpipe/Bladderpipe: Believe to have been invented by herdsmen who thought to use a bag made out of sheep or goat skin and would provide air pressure so that when its player takes a breath, the player only needs to squeeze the bag tucked underneath their arm to continue the tone. The mouth pipe has a simple round piece of leather hinged on to the bag end of the pipe and acts like a non-return valve.

          


          
            	Panpipe: Designed to have sixteen wooden tubes with a stopper at one end and open on the other. Each tube is a different size for a different tone to give it a range of an octave and a half. The player can then place their lips against the desired tube and blow across it.

          


          
            	Transverse flute: The Transverse flute is similar to the modern flute with a mouth hole near the stoppered end and finger holes along the body. It uses the same basic principles as the Panpipes.

          


          
            	Recorder: The recorder is common instrument that is still used today (often taught to children in elementary schools). Rather than a reed it uses a whistler mouth piece, which is a beak shaped mouth piece, as its main source of sound production. It is usually made with seven finger holes and a thumb hole.
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          Ren Descartes (French IPA: [ʁəne de'kaʁt]), ( March 31, 1596  February 11, 1650), also known as Renatus Cartesius ( latinized form), was a highly influential French philosopher, mathematician, scientist, and writer. He has been dubbed the "Father of Modern Philosophy," and much of subsequent Western philosophy is a response to his writings, which continue to be studied closely. His influence in mathematics is also apparent, the Cartesian coordinate system that is used in plane geometry and algebra being named for him, and he was one of the key figures in the Scientific Revolution.


          Descartes frequently sets his views apart from those of his predecessors. In the opening section of the Passions of the Soul, a treatise on the Early Modern version of what are now commonly called emotions, he goes so far as to assert that he will write on his topic "as if no one had written on these matters before". Many elements of his philosophy have precedents in late Aristotelianism, the revived Stoicism of the 16th century, or in earlier philosophers like St. Augustine. In his natural philosophy, he differs from the Schools on two major points: First, he rejects the analysis of corporeal substance into matter and form; second, he rejects any appeal to ends  divine or natural  in explaining natural phenomena. In his theology, he insists on the absolute freedom of Gods act of creation.


          Descartes was a major figure in 17th century continental rationalism, later advocated by Baruch Spinoza and Gottfried Leibniz, and opposed by the empiricist school of thought consisting of Hobbes, Locke, Berkeley, and Hume. Leibniz, Spinoza and Descartes were all versed in mathematics as well as philosophy, and Descartes and Leibniz contributed greatly to science as well. As the inventor of the Cartesian coordinate system, Descartes founded analytic geometry, the bridge between algebra and geometry, crucial to the invention of calculus and analysis. Descartes' reflections on mind and mechanism began the strain of Western thought that much later, impelled by the invention of the electronic computer and by the possibility of machine intelligence, blossomed into the Turing test and related thought. His most famous statement is: Cogito ergo sum (French: Je pense, donc je suis; English: I think, therefore I am; or better, I am thinking, therefore I exist), found in 7 of part I of Principles of Philosophy (Latin) and in part IV of Discourse on the Method (French).


          


          Biography
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          Descartes was born in La Haye en Touraine (now Descartes), Indre-et-Loire, France. When he was one year old, his mother Jeanne Brochard died of tuberculosis. His father Joachim was a judge in the High Court of Justice. At the age of eleven, he entered the Jesuit Collge Royal Henry-Le-Grand at La Flche. After graduation, he studied at the University of Poitiers, earning a Baccalaurat and License in law in 1616, in accordance with his father's wishes that he should become a lawyer.


          
            
              	

              	I entirely abandoned the study of letters. Resolving to seek no knowledge other than that of which could be found in myself or else in the great book of the world, I spent the rest of my youth travelling, visiting courts and armies, mixing with people of diverse temperaments and ranks, gathering various experiences, testing myself in the situations which fortune offered me, and at all times reflecting upon whatever came my way so as to derive some profit from it. (Descartes, Discourse on the Method)

              	
            

          


          On November 10, 1618, while walking through Breda, Descartes met Isaac Beeckman, who sparked his interest in mathematics and the new physics, particularly the problem of the fall of heavy bodies.


          In 1622 he returned to France, and during the next few years spent time in Paris and other parts of Europe. He arrived in La Haye in 1623, selling all of his property, investing this remuneration in bonds which provided Descartes with a comfortable income for the rest of his life. Descartes was present at the siege of La Rochelle by Cardinal Richelieu in 1627.


          He returned to the Dutch Republic in 1628, where he lived until September 1649. In April 1629 he joined the University of Franeker and the next year Leiden University. In October 1630 he had a falling out with Beeckman, whom he accused of plagiarizing some of his ideas (though the situation was more likely the reverse). In Amsterdam, he had a relationship with a servant girl, Helne Jans, with whom he had a daughter, Francine, who was born in 1635 in Deventer, at which time Descartes taught at the Utrecht University. Francine Descartes died in 1640 in Amersfoort.


          While in the Netherlands he changed his address frequently, living among other places in Dordrecht (1628), Franeker (1629), Amsterdam (1629-30), Leiden (1630), Amsterdam (1630-2), Deventer (1632-4), Amsterdam (1634-5), Utrecht (1635-6), Leiden (1636), Egmond (1636-8), Santpoort (16381640), Leiden (1640-1), Endegeest (a castle near Oegstgeest) (1641-3), and finally for an extended time in Egmond-Binnen (1643-9).


          Despite these frequent moves he wrote all his major work during his 20 plus years in the Netherlands, where he managed to revolutionize mathematics and philosophy. In 1633, Galileo was condemned by the Roman Catholic Church, and Descartes abandoned plans to publish Treatise on the World, his work of the previous four years. "Discourse on the Method" was published in 1637. In it an early attempt at explaining reflexes mechanistically is made. Descartes also lays out four rules of thought, meant to ensure that our knowledge rests upon a firm foundation.
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          Descartes continued to publish works concerning both mathematics and philosophy for the rest of his life. In 1643, Cartesian philosophy was condemned at the University of Utrecht, and Descartes began his long correspondence with Princess Elizabeth of Bohemia. In 1647, he was awarded a pension by the King of France. Descartes was interviewed by Frans Burman at Egmond-Binnen in 1648.


          Ren Descartes died on February 11, 1650 in Stockholm, Sweden, where he had been invited as a teacher for Queen Christina of Sweden. The cause of death was said to be pneumonia  accustomed to working in bed until noon, he may have suffered a detrimental effect on his health due to Christina's demands for early morning study (the lack of sleep could have severely compromised his immune system). Others believe that Descartes may have contracted pneumonia as result of nursing a French ambassador, Dejion A. Nopeleen, ill with the aforementioned disease, back to health.


          In 1663, the Pope placed his works on the Index of Prohibited Books.
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          As a Roman Catholic in a Protestant nation, he was interred in a graveyard mainly used for unbaptized infants in Adolf Fredrikskyrkan in Stockholm. Later, his remains were taken to France and buried in the church of Sainte-Genevive-du-Mont in Paris. His memorial erected in the 18th century remains in the Swedish church.


          During the French Revolution, his remains were disinterred for burial in the Panthon among the great French thinkers. The village in the Loire Valley where he was born was renamed La Haye - Descartes in 1802, which was shortened to "Descartes" in 1967. Currently his tomb is in the church of Saint-Germain-des-Prs in Paris; his brain, however, resides in the Muse de l'Homme.


          


          Philosophical work


          Descartes is often regarded as the first modern thinker to provide a philosophical framework for the natural sciences as these began to develop. In his Discourse on the Method he attempts to arrive at a fundamental set of principles that one can know as true without any doubt. To achieve this, he employs a method called hyperbolical/metaphysical doubt, sometimes also referred to as methodological skepticism: he rejects any ideas that can be doubted, and then reestablishes them in order to acquire a firm foundation for genuine knowledge.


          Initially, Descartes arrives at only a single principle: thought exists. Thought cannot be separated from me, therefore, I exist (Discourse on the Method and Principles of Philosophy). Most famously, this is known as cogito ergo sum (Latin: "I think, therefore I am"), or more precisely, " Dubito, ergo cogito, ergo sum" (Latin: "I doubt, therefore I think, therefore I am"). Therefore, Descartes concluded, if he doubted, then something or someone must be doing the doubting, therefore the very fact that he doubted proved his existence. "The simple meaning of the phrase is that if someone is wondering whether or not he exists, that is in and of itself proof that he does exist."
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          Descartes concludes that he can be certain that he exists because he thinks. But in what form? He perceives his body through the use of the senses; however, these have previously been proven unreliable. So Descartes concludes that the only indubitable knowledge is that he is a thinking thing. Thinking is his essence as it is the only thing about him that cannot be doubted. Descartes defines "thought" (cogitatio) as "what happens in me such that I am immediately conscious of it, insofar as I am conscious of it". Thinking is thus every activity of a person of which he is immediately conscious.


          To further demonstrate the limitations of the senses, Descartes proceeds with what is known as the Wax Argument. He considers a piece of wax; his senses inform him that it has certain characteristics, such as shape, texture, size, colour, smell, and so forth. When he brings the wax towards a flame, these characteristics change completely. However, it seems that it is still the same thing: it is still a piece of wax, even though the data of the senses inform him that all of its characteristics are different. Therefore, in order to properly grasp the nature of the wax, he cannot use the senses. He must use his mind. Descartes concludes:


          
            
              	

              	Thus what I thought I had seen with my eyes, I actually grasped solely with the faculty of judgment, which is in my mind.

              	
            

          


          In this manner, Descartes proceeds to construct a system of knowledge, discarding perception as unreliable and instead admitting only deduction as a method. In the third and fifth Meditation, he offers an ontological proof of a benevolent God (through both the ontological argument and trademark argument). Because God is benevolent, he can have some faith in the account of reality his senses provide him, for God has provided him with a working mind and sensory system and does not desire to deceive him. From this supposition, however, he finally establishes the possibility of acquiring knowledge about the world based on deduction and perception. In terms of epistemology therefore, he can be said to have contributed such ideas as a rigorous conception of foundationalism and the possibility that reason is the only reliable method of attaining knowledge.


          In Descartes' system, knowledge takes the form of ideas, and philosophical investigation is the contemplation of these ideas. This concept would influence subsequent internalist movements as Descartes' epistemology requires that a connection made by conscious awareness will distinguish knowledge from falsity. As a result of his Cartesian doubt, he viewed rational knowledge as being "incapable of being destroyed" and sought to construct an unshakable ground upon which all other knowledge can be based. The first item of unshakable knowledge that Descartes argues for is the aforementioned cogito, or thinking thing.


          Descartes also wrote a response to skepticism about the existence of the external world. He argues that sensory perceptions come to him involuntarily, and are not willed by him. They are external to his senses, and according to Descartes, this is evidence of the existence of something outside of his mind, and thus, an external world. Descartes goes on to show that the things in the external world are material by arguing that God would not deceive him as to the ideas that are being transmitted, and that God has given him the "propensity" to believe that such ideas are caused by material things.


          Descartes was also renowned for his work in producing the Cartesian Theory of Fallacies. This can be most easily explored using the statement: "This statement is a lie." While it is most commonly referred to as a paradox, the Cartesian Theory of Fallacies states that at any given time a statement can be both true and false simultaneously due to its contradictory nature. The statement is true in its fallacy. Thus, Descartes developed the Cartesian Theory of Fallacies, which greatly influenced the thinking of the time. Many would-be philosophers were trying to develop inexplicable statements of seeming fact, however, this laid rumors of such a proposition impossible. Many philosophers believe that when Descartes formulated his Theory of Fallacies, he intended to be lying, which in and of itself embodies the theory.


          


          Dualism


          Descartes suggested that the body works like a machine, that it has the material properties of extension and motion, and that it follows the laws of physics. The mind (or soul), on the other hand, was described as a nonmaterial entity that lacks extension and motion, and does not follow the laws of physics. Descartes argued that only humans have minds, and that the mind interacts with the body at the pineal gland. This form of dualism proposes that the mind controls the body, but that the body can also influence the otherwise rational mind, such as when people act out of passion. Most of the previous accounts of the relationship between mind and body had been uni-directional.


          Descartes suggested that the pineal gland is "the seat of the soul" for several reasons. First, the soul is unitary, and unlike many areas of the brain the pineal gland appears to be unitary (microscopic inspection reveals it is formed of two hemispheres). Second, Descartes observed that the pineal gland was located near the ventricles. He believed the animal spirits of the ventricles acted through the nerves to control the body, and that the pineal gland influenced this process. Finally, Descartes incorrectly believed that only humans have pineal glands, just as, in his view, only humans have minds. This led him to the belief that animals cannot feel pain, and Descartes' practice of vivisection (the dissection of live animals) became widely used throughout Europe until the Enlightenment. Cartesian Dualism set the agenda for philosophical discussion of the mind-body problem for many years after Descartes' death. The question of how a nonmaterial mind could influence a material body, without invoking supernatural explanations, remains an enigma to this day.


          


          Mathematical legacy


          Amazingly, Descartes' theory provided the basis for the calculus of Newton and Leibniz, by applying infinitesimal calculus to the tangent line problem, thus permitting the evolution of that branch of modern mathematics. This appears even more astounding considering that the work was just intended as an example to his Discours de la mthode pour bien conduire sa raison, et chercher la verit dans les sciences (Discourse on the Method to Rightly Conduct the Reason and Search for the Truth in Sciences, better known under the shortened title Discours de la mthode).


          Descartes' rule of signs is also a commonly used method to determine the number of positive and negative zeros of a polynomial.


          Descartes created analytic geometry, and discovered an early form of the law of conservation of momentum. He outlined his views on the universe in his Principles of Philosophy.


          Descartes also made contributions to the field of optics. He showed by using geometric construction and the law of refraction (also known as Descartes' law) that the angular radius of a rainbow is 42 degrees (i.e. the angle subtended at the eye by the edge of the rainbow and the ray passing from the sun through the rainbow's centre is 42). He also independently discovered the law of reflection, and his essay on optics was the first published mention of this law.


          One of Descartes most enduring legacies was his development of Cartesian geometry which uses algebra to describe geometry. He also invented the notation which uses superscripts to show the powers or exponents, for example the 2 used in x to indicate squaring.


          


          Writings by Descartes


          
            	1618. Compendium Musicae. A treatise on music theory and the aesthetics of music written for Descartes' early collaborator Isaac Beeckman.


            	16261628. Regulae ad directionem ingenii ( Rules for the Direction of the Mind). Incomplete. First published posthumously in 1684. The best critical edition, which includes an early Dutch translation, is edited by Giovanni Crapulli (The Hague: Martinus Nijhoff, 1966).


            	16301633. Le Monde ( The World) and L'Homme (Man). Descartes' first systematic presentation of his natural philosophy. Man was first published in Latin translation in 1662; The World in 1664.


            	1637. Discours de la mthode ( Discourse on the Method). An introduction to the Essais, which include the Dioptrique, the Mtores and the Gomtrie.


            	1637. La Gomtrie (Geometry). Descartes' major work in mathematics. There is an English translation by Michael Mahoney (New York: Dover, 1979).


            	1641. Meditationes de prima philosophia ( Meditations on First Philosophy), also known as Metaphysical Meditations. In Latin; a French translation, probably done without Descartes' supervision, was published in 1647. Includes six Objections and Replies. A second edition, published the following year, included an additional objection and reply, and a Letter to Dinet.


            	1644. Principia philosophiae ( Principles of Philosophy), a Latin textbook at first intended by Descartes to replace the Aristotelian textbooks then used in universities. A French translation, Principes de philosophie by Claude Picot, under the supervision of Descartes, appeared in 1647 with a letter-preface to Queen Christina of Sweden.


            	1647. Notae in programma (Comments on a Certain Broadsheet). A reply to Descartes' one-time disciple Henricus Regius.


            	1647. The Description of the Human Body. Published posthumously.


            	1648. Responsiones Renati Des Cartes (Conversation with Burman). Notes on a Q&A session between Descartes and Frans Burman on 16 April 1648. Rediscovered in 1895 and published for the first time in 1896. An annotated bilingual edition (Latin with French translation), edited by Jean-Marie Beyssade, was published in 1981 (Paris: PUF).


            	1649. Les passions de l'me ( Passions of the Soul). Dedicated to Princess Elizabeth of Bohemia.


            	1657. Correspondence. Published by Descartes' literary executor Claude Clerselier. The third edition, in 1667, was the most complete; Clerselier omitted, however, much of the material pertaining to mathematics.
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          Renewable energy effectively uses natural resources such as sunlight, wind, rain, tides and geothermal heat, which are naturally replenished. Renewable energy technologies range from solar power, wind power, hydroelectricity/ micro hydro, biomass and biofuels for transportation.


          In 2006, about 18 percent of global final energy consumption came from renewables, with 13% coming from traditional biomass, like wood-burning. Hydropower was the next largest renewable source, providing 3%, followed by hot water/heating which contributed 1.3%. Modern technologies, such as geothermal, wind, solar, and ocean energy together provided some 0.8% of final energy consumption. The technical potential for their use is very large, exceeding all other readily available sources.


          Renewable energy technologies are sometimes criticised for being unreliable or unsightly, yet the market is growing for many forms of renewable energy. Wind power has a worldwide installed capacity of 74,223 MW and is widely used in several European countries and the USA. The manufacturing output of the photovoltaics industry reached more than 2,000 MW per year in 2006, and PV power plants are particularly popular in Germany. Solar thermal power stations operate in the USA and Spain, and the largest of these is the 354 MW SEGS power plant in the Mojave Desert. The world's largest geothermal power installation is The Geysers in California, with a rated capacity of 750 MW. Brazil has one of the largest renewable energy programs in the world, involving production of ethanol fuel from sugar cane, and ethanol now provides 18 percent of the country's automotive fuel. Ethanol fuel is also widely available in the USA.


          While there are many large-scale renewable energy projects, renewable technologies are also suited to small off-grid applications, sometimes in rural and remote areas, where energy is often crucial in human development. Kenya has the world's highest household solar ownership rate with roughly 30,000 small (20100 watt) solar power systems sold per year.


          Climate change concerns coupled with high oil prices, peak oil and increasing government support are driving increasing renewable energy legislation, incentives and commercialization. EU leaders reached agreement in principle in March 2007 that 20 percent of the bloc's energy should be produced from renewable fuels by 2020, as part of its drive to cut emissions of carbon dioxide, blamed in part for global warming. Investment capital flowing into renewable energy climbed from $80 billion in 2005 to a record $100 billion in 2006. This level of investment combined with continuing double digit percentage increases each year has moved what once was considered alternative energy to mainstream. Wind was the first to provide 1% of electricity, but solar is not far behind. Some very large corporations such as BP, General Electric, Sharp, and Royal Dutch Shell are investing in the renewable energy sector.


          


          Scenarios


          Looking forward to 2030, the American Solar Energy Society report examines three scenarios: a "business as usual" scenario, with no major policy changes; a moderate scenario that includes incremental policy advances; and an advanced scenario of aggressive growth in renewable energy and energy efficiency.


          In the "business as usual" scenario, the jobs created by renewable energy increase 190% by 2030, while jobs created by energy efficiency increase by 85%.


          In the moderate scenario, the jobs created by renewable energy increase nearly seven-fold, while jobs created by energy efficiency more than double.


          And in the advanced scenario, the jobs created by renewable energy increase 17-fold, while jobs created by energy efficiency quadruple. In the advanced scenario, renewable energy revenues increase to nearly $600 billion, while energy efficiency revenues increase to almost $4 trillion.


          The U.S. renewable energy and energy efficiency industries employed 8 million people in 2006, while generating 933 billion dollars in sales, $100 billion in profits, and $150 billion in increased federal, state, and local government tax revenues, according to a new report from the American Solar Energy Society (ASES). The report notes that it's difficult to define the energy efficiency industry, but even focusing on the renewable energy industry, it found 196,000 people directly employed by the industry, a total of 452,000 jobs created, and revenues of $39.2 billion in 2006.


          


          Main renewable energy technologies
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          The majority of renewable energy technologies are directly or indirectly powered by the sun. The Earth-Atmosphere system is in equilibrium such that heat radiation into space is equal to incoming solar radiation, the resulting level of energy within the Earth-Atmosphere system can roughly be described as the Earth's "climate." The hydrosphere (water) absorbs a major fraction of the incoming radiation. Most radiation is absorbed at low latitudes around the equator, but this energy is dissipated around the globe in the form of winds and ocean currents. Wave motion may play a role in the process of transferring mechanical energy between the atmosphere and the ocean through wind stress. Solar energy is also responsible for the distribution of precipitation which is tapped by hydroelectric projects, and for the growth of plants used to create biofuels.


          Renewable energy flows involve natural phenomena such as sunlight, wind, tides and geothermal heat, as the International Energy Agency explains:


          
            "Renewable energy is derived from natural processes that are replenished constantly. In its various forms, it derives directly from the sun, or from heat generated deep within the earth. Included in the definition is electricity and heat generated from solar, wind, ocean, hydropower, biomass, geothermal resources, and biofuels and hydrogen derived from renewable resources."

          


          Each of these sources has unique characteristics which influence how and where they are used.


          


          Wind power
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          Airflows can be used to run wind turbines. Modern wind turbines range from around 600kW to up to 5 MW of rated power, although turbines, with rated output of 1.53 MW, have become the most common for commercial use; the power output of a turbine is a function of the cube of the wind speed, so as wind speed increases, power output increases dramatically. Areas where winds are stronger and more constant, such as offshore and high altitude sites, are preferred locations for wind farms.


          Wind power is the fastest growing of the renewable energy technologies, though it currently provides less than 0.5 percent of global energy. Over the past decade, global installed maximum capacity increased from 2,500 MW in 1992 to just over 40,000 MW at the end of 2003, at an annual growth rate of near 30 percent. As wind power has become more prominent and viable, several public schools are incorporating sustainable wind power into the energy grid of their school in order to cut power costs. Due to the intermittency of wind resources, most deployed turbines in the EU produce an average quantity of electricity that would be equivalent to 25 percent of the hours in a year working at nominal capacity (a capacity factor of 25 percent), but under favourable wind regimes some reach 35 percent or higher. Capacity factors are a function of seasonal wind fluctuations and may be higher in winter. It would mean that a typical 5 MW turbine in the EU would have an average output of 1.7 MW.


          Globally, the long-term technical potential of wind energy is believed to be five times total current global energy production, or 40 times current electricity demand. This could require large amounts of land to be used for wind turbines, particularly in areas of higher wind resources. Offshore resources experience mean wind speeds of ~90% greater than that of land, so offshore resources could contribute substantially more energy. This number could also increase with higher altitude ground-based or airborne wind turbines.


          Wind strengths near the Earth's surface vary and thus cannot guarantee continuous power unless combined with other energy sources or storage systems. Some estimates suggest that 1,000 MW of conventional wind generation capacity can be relied on for just 333 MW of continuous power. While this might change as technology evolves, advocates have suggested incorporating wind power with other power sources, or the use of energy storage techniques, with this in mind. It is best used in the context of a system that has significant reserve capacity such as hydro, or reserve load, such as a desalination plant, to mitigate the economic effects of resource variability.


          Wind power is renewable and produces no greenhouse gases during operation, such as carbon dioxide and methane.


          


          Water power


          Energy in water (in the form of motive energy or temperature differences) can be harnessed and used. Since water is about 800 times denser than air, even a slow flowing stream of water, or moderate sea swell, can yield considerable amounts of energy.
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          There are many forms of water energy:


          
            	Hydroelectric energy is a term usually reserved for large-scale hydroelectric dams. Examples are the Grand Coulee Dam in Washington State and the Akosombo Dam in Ghana.


            	Micro hydro systems are hydroelectric power installations that typically produce up to 100 kW of power. They are often used in water rich areas as a Remote Area Power Supply (RAPS). There are many of these installations around the world, including several delivering around 50 kW in the Solomon Islands.


            	Damless hydro systems derive kinetic energy from rivers and oceans without using a dam.


            	Wave power uses the energy in waves. The waves will usually make large pontoons go up and down in the water, leaving an area with reduced wave height in the "shadow". Wave power has now reached commercialization.


            	Tidal power captures energy from the tides in a vertical direction. Tides come in, raise water levels in a basin, and tides roll out. Around low tide, the water in the basin is discharged through a turbine.


            	Tidal stream power captures energy from the flow of tides, usually using underwater plant resembling a small wind turbine. Tidal stream power demonstration projects exist, and the first commercial prototype will be installed in Strangford Lough in September 2007.


            	Ocean thermal energy conversion (OTEC) uses the temperature difference between the warmer surface of the ocean and the colder lower recesses. To this end, it employs a cyclic heat engine. OTEC has not been field-tested on a large scale.


            	Deep lake water cooling, although not technically an energy generation method, can save a lot of energy in summer. It uses submerged pipes as a heat sink for climate control systems. Lake-bottom water is a year-round local constant of about 4 C.


            	Blue energy is the reverse of desalination. This form of energy is in research.

          


          


          Solar energy use
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          In this context, "solar energy" refers to energy that is collected from sunlight. Solar energy can be applied in many ways, including to:


          
            	Generate electricity using photovoltaic solar cells.


            	Generate electricity using concentrated solar power.


            	Generate electricity by heating trapped air which rotates turbines in a Solar updraft tower.


            	Heat buildings, directly, through passive solar building design.


            	Heat foodstuffs, through solar ovens.


            	Heat water or air for domestic hot water and space heating needs using solar-thermal panels.


            	Heat and cool air through use of solar chimneys.


            	Generate electricity in geosynchronous orbit using solar power satellites.


            	Solar air conditioning

          


          


          Biofuel


          Plants use photosynthesis to grow and produce biomass. Also known as biomatter, biomass can be used directly as fuel or to produce liquid biofuel. Agriculturally produced biomass fuels, such as biodiesel, ethanol and bagasse (often a by-product of sugar cane cultivation) can be burned in internal combustion engines or boilers. Typically biofuel is burned to release its stored chemical energy. Research into more efficient methods of converting biofuels and other fuels into electricity utilizing fuel cells is an area of very active work.


          


          Liquid biofuel
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          Liquid biofuel is usually either a bioalcohol such as ethanol fuel or a bio-oil such as biodiesel and straight vegetable oil. Biodiesel can be used in modern diesel vehicles with little or no modification to the engine and can be made from waste and virgin vegetable and animal oil and fats (lipids). Virgin vegetable oils can be used in modified diesel engines. In fact the Diesel engine was originally designed to run on vegetable oil rather than fossil fuel. A major benefit of biodiesel is lower emissions. The use of biodiesel reduces emission of carbon monoxide and other hydrocarbons by 20 to 40%. In some areas corn, cornstalks, sugarbeets, sugar cane, and switchgrasses are grown specifically to produce ethanol (also known as grain alcohol) a liquid which can be used in internal combustion engines and fuel cells. Ethanol is being phased into the current energy infrastructure. E85 is a fuel composed of 85% ethanol and 15% gasoline that is sold to consumers. Biobutanol is being developed as an alternative to bioethanol. There is growing international criticism about biofuels from food crops with respect to issues such as food security, environmental impacts (deforestation) and energy balance.


          


          Solid biomass
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          Solid biomass is mostly commonly usually used directly as a combustible fuel, producing 10-20 MJ/kg of heat.


          Its forms and sources include wood fuel, the biogenic portion of municipal solid waste, or the unused portion of field crops. Field crops may or may not be grown intentionally as an energy crop, and the remaining plant byproduct used as a fuel. Most types of biomass contain energy. Even cow manure, still contains two-thirds of the original energy consumed by the cow. Energy harvesting via a bioreactor is a cost-effective solution to the waste disposal issues faced by the dairy farmer, and can produce enough biogas to run a farm.


          With current technology, it is not ideally suited for use as a transportation fuel. Most transportation vehicles require power sources with high power density, such as that provided by internal combustion engines. These engines generally require clean burning fuels, which are generally in liquid form, and to a lesser extent, compressed gaseous phase. Liquids are more portable because they have high energy density, and they can be pumped, which makes handling easier. This is why most transportation fuels are liquids.


          Non-transportation applications can usually tolerate the low power-density of external combustion engines, that can run directly on less-expensive solid biomass fuel, for combined heat and power. One type of biomass is wood, which has been used for millennia in varying quantities, and more recently is finding increased use. Two billion people currently cook every day, and heat their homes in the winter by burning biomass, which is a major contributor to man-made climate change global warming. The black soot that is being carried from Asia to polar ice caps is causing them to melt faster in the summer. In the 19th century, wood-fired steam engines were common, contributing significantly to industrial revolution unhealthy air pollution. Coal is a form of biomass that has been compressed over millennia to produce a non-renewable, highly-polluting fossil fuel.


          Wood and its byproducts can now be converted through process such as gasification into biofuels such as woodgas, biogas, methanol or ethanol fuel; although further development may be required to make these methods affordable and practical. Sugar cane residue, wheat chaff, corn cobs and other plant matter can be, and are, burned quite successfully. The net carbon dioxide emissions that are added to the atmosphere by this process are only from the fossil fuel that was consumed to plant, fertilize, harvest and transport the biomass.


          Processes to harvest biomass from short-rotation poplars and willows, and perennial grasses such as switchgrass, phalaris, and miscanthus, require less frequent cultivation and less nitrogen than from typical annual crops. Pelletizing miscanthus and burning it to generate electricity is being studied and may be economically viable.


          Though converting cellulosic biomass to ethanol receives much attention, there may be more environmentally beneficial uses of biomass in energy production. The higher heating value of cellulose is about 17.4 MJ/kg. The estimated yield of ethanol from dry cellulose is about 0.2 kg of ethanol per kg of cellulose (60 gal/ton). Since the higher heating value of ethanol is 29.7 MJ/kg, the yield from cellulose is 5.94 MJ/kg. Burning ethanol produced from this method results in about 67% less energy than is contained in the cellulose that it was made from. One possible alternative use to ethanol production is to co-fire cellulose with coal, which government tests have shown would produce "no deleterious capacity impacts from cofiring, that efficiency losses could be modest and manageable, and that emissions impacts would be beneficial." Boiler efficiency was shown to be reduced by 1% or less (with a mixture of 16% sawdust or less) and NOx emissions dropped 6-12% or more (depending on the ratio of the mixture).


          


          Biogas


          Biogas can easily be produced from current waste streams, such as: paper production, sugar production, sewage, animal waste and so forth. These various waste streams have to be slurried together and allowed to naturally ferment, producing methane gas. This can be done by converting current sewage plants into biogas plants. When a biogas plant has extracted all the methane it can, the remains are sometimes better suitable as fertilizer than the original biomass.


          Alternatively biogas can be produced via advanced waste processing systems such as mechanical biological treatment. These systems recover the recyclable elements of household waste and process the biodegradable fraction in anaerobic digesters.


          Renewable natural gas is a biogas which has been upgraded to a quality similar to natural gas. By upgrading the quality to that of natural gas, it becomes possible to distribute the gas to the mass market via gas grid.


          


          Geothermal energy
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          Geothermal energy is energy obtained by tapping the heat of the earth itself, usually from kilometers deep into the Earth's crust. It is expensive to build a power station but operating costs are low resulting in low energy costs for suitable sites. Ultimately, this energy derives from heat in the Earth's core. The government of Iceland states: "It should be stressed that the geothermal resource is not strictly renewable in the same sense as the hydro resource." It estimates that Iceland's geothermal energy could provide 1700 MW for over 100 years, compared to the current production of 140 MW. The International Energy Agency classifies geothermal power as renewable.


          Three types of power plants are used to generate power from geothermal energy: dry steam, flash, and binary. Dry steam plants take steam out of fractures in the ground and use it to directly drive a turbine that spins a generator. Flash plants take hot water, usually at temperatures over 200C, out of the ground, and allows it to boil as it rises to the surface then separates the steam phase in steam/water separators and then runs the steam through a turbine. In binary plants, the hot water flows through heat exchangers, boiling an organic fluid that spins the turbine. The condensed steam and remaining geothermal fluid from all three types of plants are injected back into the hot rock to pick up more heat.


          The geothermal energy from the core of the Earth is closer to the surface in some areas than in others. Where hot underground steam or water can be tapped and brought to the surface it may be used to generate electricity. Such geothermal power sources exist in certain geologically unstable parts of the world such as Iceland, New Zealand, United States, the Philippines and Italy. The two most prominent areas for this in the United States are in the Yellowstone basin and in northern California. Iceland produced 170 MW geothermal power and heated 86% of all houses in the year 2000 through geothermal energy. Some 8000 MW of capacity is operational in total.


          There is also the potential to generate geothermal energy from hot dry rocks. Holes at least 3km deep are drilled into the earth. Some of these holes pump water into the earth, while other holes pump hot water out. The heat resource consists of hot underground radiogenic granite rocks, which heat up when there is enough sediment between the rock and the earths surface. Several companies in Australia are exploring this technology.


          


          Renewable energy commercialization


          


          Costs


          Renewable energy systems encompass a broad, diverse array of technologies, and the current status of these can vary considerably. Some technologies are already mature and economically competitive (e.g. geothermal and hydropower), others need additional development to become competitive without subsidies. This can be helped by improvements to sub-components, such as electric generators.


          The table shows an overview of costs of various renewable energy technologies. For comparison with the prices in the table, electricity production from a conventional coal-fired plant costs about 4/kWh. Though in some G8 nations the cost can be significantly higher at 7.88p (~15/kWh). Achieving further cost reductions as indicated in the table below requires further technology development, market deployment, an increase in production capacities to mass production levels, and of the establishment of an emissions trading scheme and/or carbon tax which would attribute a cost to each unit of carbon emitted; thus reflecting the true cost of energy production by fossil fuels which then could be used to lower the cost/kWh of these renewable energies.


          
            
              	

              	 2001 energy costs 

              	 Potential future energy cost 
            


            
              	Electricity
            


            
              	Wind

              	 48 /kWh

              	310 /kWh
            


            
              	Solar photovoltaic

              	25160 /kWh

              	525 /kWh
            


            
              	Solar thermal

              	1234 /kWh

              	420 /kWh
            


            
              	Large hydropower

              	 210 /kWh

              	210 /kWh
            


            
              	Small hydropower

              	 212 /kWh

              	210 /kWh
            


            
              	Geothermal

              	 210 /kWh

              	18 /kWh
            


            
              	Biomass

              	 312 /kWh

              	410 /kWh
            


            
              	Coal (comparison)

              	 4 /kWh

              	
            


            
              	Heat
            


            
              	Geothermal heat

              	0.55 /kWh

              	0.55 /kWh
            


            
              	Biomass  heat

              	16 /kWh

              	15 /kWh
            


            
              	Low temp solar heat

              	225 /kWh

              	210 /kWh
            


            
              	All costs are in 2001 US$-cent per kilowatt-hour.
            


            
              	Source: World Energy Assessment, 2004 update
            

          


          


          Wind power market increase
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          Figures from the Global Wind Energy Council (GWEC) show that 2006 recorded an increase in installed wind power capacity of 15,197 megawatts (MW), taking the total installed capacity to 74,223 MW, up from 59,091 MW in 2005. Despite constraints facing supply chains for wind turbines, the annual market for wind continued to increase at the rate of 32% following the 2005 record year, in which the market grew by 41%. In terms of economic value, the wind energy sector has become one of the important players in the energy markets, with the total value of new generating equipment installed in 2006 reaching 18 billion, or US$23 billion.


          The countries with the highest total installed capacity are Germany (20,621 MW), Spain (11,615 MW), the USA (11,603 MW), India (6,270 MW) and Denmark (3,136 MW). In terms of new installed capacity in 2006, the USA lead with 2,454 MW, followed by Germany (2,233 MW), India (1,840 MW), Spain (1,587 MW), China (1,347 MW) and France (810 MW).


          In the UK, a licence to build the world's largest offshore windfarm, in the Thames estuary, has been granted. The London Array windfarm, 12 miles off Kent and Essex, should eventually consist of 341 turbines, occupying an area of 90 square miles. This is a 1.5 billion, 1,000 megawatt project, which will power one-third of London homes. The windfarm will produce an amount of energy that, if generated by conventional means, would result in 1.9 million tonnes of carbon dioxide emissions every year. It could also make up to 10% of the Government's 2010 renewables target.


          


          New generation of solar thermal plants
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          Construction of the largest solar thermal power plant to be built in 15 years, in Boulder City, Nevada, is nearly complete. The 64MW Nevada Solar One power plant will generate enough power to meet the electricity needs of about 40,000 households and follows in the steps of the 354MW SEGS solar thermal power plants located in Californias Mojave Desert. While Californias solar plants have generated billions of kilowatt hours of electricity for the past two decades, the Nevada Solar One plant will use new technologies to capture even more energy from the sun.


          


          The California Solar Initiative


          As part of Governor Arnold Schwarzenegger's Million Solar Roofs Program, California has set a goal to create 3,000 megawatts of new, solar-produced electricity by 2017  moving the state toward a cleaner energy future and helping lower the cost of solar systems for consumers. This is a comprehensive $2.8 billion program.


          The California Solar Initiative offers cash incentives on solar PV systems of up to $2.50 a watt. These incentives, combined with federal tax incentives, can cover up to 50% of the total cost of a solar panel system. There are many financial incentives to support the use of renewable energy in other US states.


          


          World's largest photovoltaic power plants


          Construction of a 40 MW solar generation power plant is underway in the Saxon region of Germany. The Waldpolenz Solar Park will consist of some 550,000 thin-film solar modules. The direct current produced in the modules will be converted into alternating current and fed completely into the power grid. Once completed in 2009, the project will be one of the largest photovoltaic projects ever constructed. Currently the biggest PV plant in the world has an output capacity of around 12 megawatts.
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          A large photovoltaic power project has been completed in Portugal. The Serpa solar power plant is located at one of Europe's sunniest areas. The 11 megawatt plant covers 150 acres and is comprised of 52,000 PV panels. The panels are raised 2 metres off the ground and the area will remain productive grazing land. The project will provide enough energy for 8,000 homes and will save an estimated 30,000 tonnes of carbon dioxide emissions per year.


          A $420 million large-scale Solar power station in Victoria is to be the biggest and most efficient solar photovoltaic power station in the world. Australian company Solar Systems will demonstrate its unique design incorporating space technology in a 154MW solar power station connected to the national grid. The power station will have the capability to concentrate the sun by 500 times onto the solar cells for ultra high power output. The Victorian power station will generate clean electricity directly from the sun to meet the annual needs of over 45,000 homes with zero greenhouse gas emissions.


          However, when it comes to renewable energy systems and PV, it is not just large systems that matter. Building-integrated photovoltaics or "onsite" PV systems have the advantage of being matched to end use energy needs in terms of scale. So the energy is supplied close to where it is needed.


          


          Use of ethanol for transportation


          Brazil has one of the largest renewable energy programs in the world, involving production of ethanol fuel from sugar cane, and ethanol now provides 18 percent of the country's automotive fuel. As a partial result, Brazil, which years ago had to import a large share of the petroleum needed for domestic consumption, recently reached complete self-sufficiency in oil.


          Most cars on the road today in the U.S. can run on blends of up to 10% ethanol, and motor vehicle manufacturers already produce vehicles designed to run on much higher ethanol blends. Ford, DaimlerChrysler, and GM are among the automobile companies that sell flexible-fuel cars, trucks, and minivans that can use gasoline and ethanol blends ranging from pure gasoline up to 85% ethanol (E85). By mid-2006, there were approximately six million E85-compatible vehicles on U.S. roads. The challenge is to expand the market for biofuels beyond the farm states where they have been most popular to date. Flex-fuel vehicles are assisting in this transition because they allow drivers to choose different fuels based on price and availability. The Energy Policy Act of 2005, which calls for 7.5 billion gallons of biofuels to be used annually by 2012, will also help to expand the market.


          


          Wave farms expansion


          Portugal now has the world's first commercial wave farm, the Aguadora Wave Park, established in 2006. The farm will initially use three Pelamis P-750 machines generating 2.25 MW. Initial costs are put at 8.5 million. Subject to successful operation, a further 70 million is likely to be invested before 2009 on a further 28 machines to generate 525 MW.


          Funding for a wave farm in Scotland was announced in February, 2007 by the Scottish Government, at a cost of over 4 million pounds, as part of a 13 million funding packages for ocean power in Scotland. The farm will be the world's largest with a capacity of 3MW generated by four Pelamis machines.


          


          Geothermal energy prospects


          By the end of 2005 worldwide use of geothermal energy for electricity had reached 9.3 GWs, with an additional 28GW used directly for heating. If heat recovered by ground source heat pumps is included, the non-electric use of geothermal energy is estimated at more than 100 GWt (gigawatts of thermal power) and is used commercially in over 70 countries.( sec 1.2) During 2005 contracts were placed for an additional 0.5GW of capacity in the United States, while there were also plants under construction in 11 other countries.


          


          Future potential


          While at present renewable energy sources only supply a fraction of current energy use (ca. 14% of primary energy use, mostly from traditional biomass), there is much potential that could be exploited in the future. As the table below illustrates, the technical potential of renewable energy sources is more than 18 times current global primary energy use and furthermore several times higher than projected energy use in 2100.


          



          
            
              	The Renewable Energy Resource Base ( Exajoules per year)
            


            
              	

              	Current use (2001)

              	Technical potential

              	Theoretical potential
            


            
              	Hydropower

              	9 

              	   50

              	147   
            


            
              	Biomass energy

              	50  

              	 >276

              	2,900   
            


            
              	Wind energy

              	 0.12

              	  640

              	6,000   
            


            
              	Solar energy

              	0.1

              	>1,575

              	3,900,000   
            


            
              	Geothermal energy

              	0.6

              	 5,000

              	140,000,000   
            


            
              	Ocean energy

              	not estimated

              	not estimated

              	7,400   
            


            
              	Total

              	60  

              	>7,600

              	>144,000,000   
            


            
              	Current use is in primary energy equivalent.

              For comparison, the global primary energy use was 402 EJ per year in 2001.

              Source: World Energy Assessment 2001
            

          


          There are many different ways to assess potentials. The theoretical potential indicates the amount of energy theoretically available for energy purposes, such as, in the case of solar energy, the amount of incoming radiation at the earth's surface. The technical potential is a more practical estimate of how much could be put to human use by considering conversion efficiencies of the available technology and available land area. To give an idea of the constraints, the estimate for solar energy assumes that 1% of the world's unused land surface is used for solar power.


          The technical potentials generally do not include economic or other environmental constraints, and the potentials that could be realized at an economically competitive level under current conditions and in a short time-frame is lower still.


          


          Trends favoring renewables


          The renewable market will boom when cost efficiency attains parity with other competing energy sources. The following trends are a few examples by which the renewables market is being helped to attain critical mass so that it becomes competitive enough vs fossil fuels:


          Other than market forces, renewable industry often needs government sponsorship to help generate enough momentum in the market. Many countries and states have implemented incentives  like government tax subsidies, partial copayment schemes and various rebates over purchase of renewables  to encourage consumers to shift to renewable energy sources. Government grants fund for research in renewable technology to make the production cheaper and generation more efficient.


          Development of loan programs that stimulate renewable favoring market forces with attractive return rates, buffer intial deployment costs and entice consumers to consider and purchase renewable technology. A famous example is the solar loan program sponsored by UNEP helping 100,000 people finance solar power systems in India. Success in India's solar program has led to similar projects in other parts of developing world like Tunisia, Morocco, Indonesia and Mexico.


          Imposition of high fossil fuel consumption / carbon taxes, and channel the revenue earned towards renewable energy development.


          Many think-tanks are warning that the world needs an urgency driven concerted effort to create a competitive renewable energy infrastructure and market. The developed world can make more research investments to find better cost efficient technologies, and manufacturing could be transferred to developing countries in order to use low labor costs. The renewable energy market could increase fast enough to replace and initiate the decline of fossil fuel dominance and the world could then avert the looming climate and peak oil crises.


          Most importantly, renewables is gaining credence among private investors as having the potential to grow into the next big industry. Many companies and venture capitalists are investing in photovoltaic development and manufacturing. This trend is particularly visible in Silicon valley, California, Europe, Japan.


          


          Constraints and opportunities


          Critics suggest that some renewable energy applications may create pollution, be dangerous, take up large amounts of land, or be incapable of generating a large net amount of energy. Proponents advocate the use of "appropriate renewables", also known as soft energy technologies, as these have many advantages.


          


          Availability


          There is no shortage of solar-derived energy on Earth. Indeed the storages and flows of energy on the planet are very large relative to human needs.


          
            	The amount of solar energy intercepted by the Earth every minute is greater than the amount of energy the world uses in fossil fuels each year.


            	Tropical oceans absorb 560 trillion gigajoules (GJ) of solar energy each year, equivalent to 1,600 times the worlds annual energy use.


            	The energy in the winds that blow across the United States each year could produce more than 16 billion GJ of electricitymore than one and one-half times the electricity consumed in the United States in 2000.


            	Annual photosynthesis by the vegetation in the United States is 50 billion GJ, equivalent to nearly 60% of the nations annual fossil fuel use.

          


          A criticism of some renewable sources is their intermittent nature. But a variety of renewable sources in combination can overcome this problem. As Amory Lovins explains:


          
            	"Stormy weather, bad for direct solar collection, is generally good for windmills and small hydropower plants; dry, sunny weather, bad for hydropower, is ideal for photovoltaics."

          


          The challenge of variable power supply may be further alleviated by energy storage. Available storage options include pumped-storage hydro systems, batteries, hydrogen fuel cells, and thermal mass. Initial investments in such energy storage systems can be high, although the costs can be recovered over the life of the system.


          Wave energy is continuously available, although wave intensity varies by season. A wave energy scheme installed in Australia generates electricity with an 80% availability factor.


          


          Aesthetics


          Both solar and wind generating stations have been criticized from an aesthetic point of view. However, methods and opportunities exist to deploy these renewable technologies efficiently and unobtrusively: fixed solar collectors can double as noise barriers along highways, and extensive roadway, parking lot, and roof-top area is currently available; amorphous photovoltaic cells can also be used to tint windows and produce energy. Advocates of renewable energy also argue that current infrastructure is less aethetically pleasing than alternatives, but sited further from the view of most critics.


          


          Environmental and social considerations


          While most renewable energy sources do not produce pollution directly, the materials, industrial processes, and construction equipment used to create them may generate waste and pollution. Some renewable energy systems actually create environmental problems. For instance, older wind turbines can be hazardous to flying birds.


          


          Land area required


          Another environmental issue, particularly with biomass and biofuels, is the large amount of land required to harvest energy, which otherwise could be used for other purposes or left as undeveloped land. However, it should be pointed out that these fuels may reduce the need for harvesting non-renewable energy sources, such as vast strip-mined areas and slag mountains for coal, safety zones around nuclear plants, and hundreds of square miles being strip-mined for oil sands. These responses, however, do not account for the extremely high biodiversity and endemism of land used for ethanol crops, particularly sugar cane.


          In the U.S., crops grown for biofuels are the most land- and water-intensive of the renewable energy sources. In 2005, about 12% of the nations corn crop (covering 11 million acres (45,000 km) of farmland) was used to produce four billion gallons of ethanolwhich equates to about 2% of annual U.S. gasoline consumption. For biofuels to make a much larger contribution to the energy economy, the industry will have to accelerate the development of new feedstocks, agricultural practices, and technologies that are more land and water efficient. Already, the efficiency of biofuels production has increased significantly and there are new methods to boost biofuel production.


          


          Hydroelectric dams


          The major advantage of hydroelectric systems is the elimination of the cost of fuel. Other advantages include longer life than fuel-fired generation, low operating costs, and the provision of facilities for water sports. Operation of pumped-storage plants improves the daily load factor of the generation system. Overall, hydroelectric power can be far less expensive than electricity generated from fossil fuels or nuclear energy, and areas with abundant hydroelectric power attract industry.


          However, there are several major disadvantages of hydroelectric systems. These include: dislocation of people living where the reservoirs are planned, release of significant amounts of carbon dioxide at construction and flooding of the reservoir, disruption of aquatic ecosystems and birdlife, adverse impacts on the river environment, potential risks of sabotage and terrorism, and in rare cases catastrophic failure of the dam wall. (See Hydroelectricity article for details.)


          Hydroelectric power is now more difficult to site in developed nations because most major sites within these nations are either already being exploited or may be unavailable for other reasons such as environmental considerations.


          


          Wind farms


          
            [image: Wind power is one of the most environmentally friendly sources of renewable energy]
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          A wind farm, when installed on agricultural land, has one of the lowest environmental impacts of all energy sources:


          
            	It occupies less land area per kilowatt-hour (kWh) of electricity generated than any other energy conversion system, apart from rooftop solar energy, and is compatible with grazing and crops.


            	It generates the energy used in its construction in just 3 months of operation, yet its operational lifetime is 2025 years.


            	Greenhouse gas emissions and air pollution produced by its construction are tiny and declining. There are no emissions or pollution produced by its operation.


            	In substituting for base-load coal power, wind power produces a net decrease in greenhouse gas emissions and air pollution, and a net increase in biodiversity.


            	Modern wind turbines are almost silent and rotate so slowly (in terms of revolutions per minute) that they are rarely a hazard to birds.

          


          Studies of birds and offshore wind farms in Europe have found that there are very few bird collisions. Several offshore wind sites in Europe have been in areas heavily used by seabirds. Improvements in wind turbine design, including a much slower rate of rotation of the blades and a smooth tower base instead of perchable lattice towers, have helped reduce bird mortality at wind farms around the world. However older smaller wind turbines may be hazardous to flying birds. Birds are severely impacted by fossil fuel energy; examples include birds dying from exposure to oil spills, habitat loss from acid rain and mountaintop removal coal mining, and mercury poisoning.


          


          Longevity issues


          Though a source of renewable energy may last for billions of years, renewable energy infrastructure, like hydroelectric dams, will not last forever, and must be removed and replaced at some point. Events like the shifting of riverbeds, or changing weather patterns could potentially alter or even halt the function of hydroelectric dams, lowering the amount of time they are available to generate electricity.


          Although geothermal sites are capable of providing heat for many decades, eventually specific locations may cool down. It is likely that in these locations, the system was designed too large for the site, since there is only so much energy that can be stored and replenished in a given volume of earth. Some interpret this as meaning a specific geothermal location can undergo depletion.


          


          Biofuels production


          All biomass needs to go through some of these steps: it needs to be grown, collected, dried, fermented and burned. All of these steps require resources and an infrastructure.


          Some studies contend that ethanol is "energy negative", meaning that it takes more energy to produce than is contained in the final product. However, a large number of recent studies, including a 2006 article in the journal Science offer the opinion that fuels like ethanol are energy positive. Furthermore, fossil fuels also require significant energy inputs which have seldom been accounted for in the past.


          Additionally, ethanol is not the only product created during production, and the energy content of the by-products must also be considered. Corn is typically 66% starch and the remaining 33% is not fermented. This unfermented component is called distillers grain, which is high in fats and proteins, and makes good animal feed. In Brazil, where sugar cane is used, the yield is higher, and conversion to ethanol is somewhat more energy efficient than corn. Recent developments with cellulosic ethanol production may improve yields even further.


          According to the International Energy Agency, new biofuels technologies being developed today, notably cellulosic ethanol, could allow biofuels to play a much bigger role in the future than previously thought. Cellulosic ethanol can be made from plant matter composed primarily of inedible cellulose fibers that form the stems and branches of most plants. Crop residues (such as corn stalks, wheat straw and rice straw), wood waste, and municipal solid waste are potential sources of cellulosic biomass. Dedicated energy crops, such as switchgrass, are also promising cellulose sources that can be sustainably produced in many regions of the United States.


          The ethanol and biodiesel production industries also create jobs in plant construction, operations, and maintenance, mostly in rural communities. According to the Renewable Fuels Association, the ethanol industry created almost 154,000 U.S. jobs in 2005 alone, boosting household income by $5.7 billion. It also contributed about $3.5 billion in tax revenues at the local, state, and federal levels.


          


          Diversification


          The U.S. electric power industry now relies on large, central power stations, including coal, natural gas, nuclear, and hydropower plants that together generate more than 95% of the nations electricity. Over the next few decades uses of renewable energy could help to diversify the nations bulk power supply. Already, appropriate renewable resources (which excludes large hydropower) produce 12% of northern Californias electricity.


          Although most of todays electricity comes from large, central-station power plants, new technologies offer a range of options for generating electricity nearer to where it is needed, saving on the cost of transmitting and distributing power and improving the overall efficiency and reliability of the system.


          Improving energy efficiency represents the most immediate and often the most cost-effective way to reduce oil dependence, improve energy security, and reduce the health and environmental impact of the energy system. By reducing the total energy requirements of the economy, improved energy efficiency could make increased reliance on renewable energy sources more practical and affordable.


          


          Other issues


          


          Nuclear power


          In 1983, physicist Bernard Cohen proposed that uranium is effectively inexhaustible, and could therefore be considered a renewable source of energy. He claims that fast breeder reactors, fueled by naturally-replenished uranium extracted from seawater, could supply energy at least as long as the sun's expected remaining lifespan of five billion years.


          
            
              We thus conclude that all the worlds energy requirements for the remaining 5109 yr of existence of life on Earth could be provided by breeder reactors without the cost of electricity rising by as much as 1% due to fuel costs. This is consistent with the definition of a renewable energy source in the sense in which that term is generally used.

            

          


          Nuclear energy has also been referred to as "renewable" by politicians like George W. Bush and David Sainsbury. In remarks at the 2007 Florida Summit on Global Climate Change, Florida Governor Charlie Crist mentioned nuclear as a renewable alongside biofuels, solar, and wind, due to its environmental effects and ability to reduce dependence on foreign oil.


          Inclusion under the "renewable energy" classification could render nuclear power projects eligible for development aid under various jurisdictions. However, no legislative body has yet included nuclear energy under any legal definition of "renewable energy sources" for provision of development support (see: Renewable energy development). Similarly, statutory and scientific definitions of renewable energies usually exclude nuclear energy. In England and Wales there is a Non-Fossil Fuel Obligation, which provides support for renewable energy. Nuclear power production was also subsidised by this obligation from 1990 until 2002.


          Commonly sourced definitions of renewable energy sources similarly treat solar-derived energy sources as effectively inexhaustible, though they usually omit or explicitly exclude nuclear energy sources as examples. Nuclear fission is generally not regarded as renewable, as indicated by the U.S. DOE on the website "What is Energy?"


          


          Sustainability


          Renewable energy sources are generally sustainable in the sense that they cannot "run out" as well as in the sense that their environmental and social impacts are generally more benign than those of fossil. However, both biomass and geothermal energy require wise management if they are to be used in a sustainable manner. For all of the other renewables, almost any realistic rate of use would be unlikely to approach their rate of replenishment by nature.


          


          Renewable electricity


          Renewable electricity is a term used for electricity primarily produced from the renewable resources (solar, wind... energy). It is generally labeled as green energy.


          


          Transmission


          If renewable and distributed generation were to become widespread, electric power transmission and electricity distribution systems might no longer be the main distributors of electrical energy but would operate to balance the electricity needs of local communities. Those with surplus energy would sell to areas needing "top ups". That is, network operation would require a shift from 'passive management'  where generators are hooked up and the system is operated to get electricity 'downstream' to the consumer  to 'active management', wherein generators are spread across a network and inputs and outputs need to be constantly monitored to ensure proper balancing occurs within the system. Some governments and regulators are moving to address this, though much remains to be done. One potential solution is the increased use of active management of electricity transmission and distribution networks. This will require significant changes in the way that such networks are operated.


          However, on a smaller scale, use of renewable energy produced on site reduces burdens on electricity distribution systems. Current systems, while rarely economically efficient, have shown that an average household with an appropriately-sized solar panel array and energy storage system needs electricity from outside sources for only a few hours per week. By matching electricity supply to end-use needs, advocates of renewable energy and the soft energy path believe electricity systems will become smaller and easier to manage, rather than the opposite (see Soft energy technology).


          


          Market development of renewable heat energy


          Renewable heat is the generation of heat from renewable sources. Much current discussion on renewable energy focuses on the generation of electrical energy, despite the fact that many colder countries consume more energy for heating than as electricity. The United Kingdom consumes 350 TWh of electric power, and 840 TWh of gas and other fuels for heating annually. The residential sector alone consumes a massive 550 TWh of energy for heating, mainly in the form of gas.


          Renewable electric power is becoming cheap and convenient enough to place it, in many cases, within reach of the average consumer. By contrast, the market for renewable heat is mostly inaccessible to domestic consumers due to inconvenience of supply, and high capital costs. Heating accounts for a large proportion of energy consumption, however a universally accessible market for renewable heat is yet to emerge. Solutions such as geothermal heat pumps may be more widely applicable, but may not be economical in all cases. Also see renewable energy development.
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              	Inflation

              	8.7%
            


            
              	Source

              	National Bureau of Statistics of China, Feb 2008.
            


            
              	Pegged with

              	A basket of currencies
            


            
              	Subunit

              	
            


            
              	1/10

              	jiao (角)
            


            
              	1/100

              	fen (分)
            


            
              	Symbol

              	
            


            
              	Nickname

              	kui (块)
            


            
              	jiao (角)

              	mo (毛)
            


            
              	Plural

              	The language(s) of this currency does not have a morphological plural distinction.
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              	Freq. used

              	1, 5 jiao, 1
            


            
              	Rarely used

              	1, 2, 5 fen
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              	Freq. used

              	1, 5 jiao, 1, 5, 10, 20, 50, 100
            


            
              	Rarely used

              	2 jiao, 2
            


            
              	Central bank

              	People's Bank of China
            


            
              	Website

              	www.pbc.gov.cn
            

          


          The renminbi ( simplified Chinese: 人民币; traditional Chinese: 人民幣; pinyin: rnmnb; literally "people's currency") is the currency of the People's Republic of China (PRC)., whose principal unit is the yuan ( simplified Chinese: 元 or 圆; traditional Chinese: 圓; pinyin: yun; Wade-Giles: yan), subdivided into 10 jiao (角), each of 10 fen (分).


          The renminbi is issued by the People's Bank of China, the monetary authority of the PRC. The ISO 4217 abbreviation is CNY, although also commonly abbreviated as "RMB". The Latinised symbol is .


          


          Etymology


          A variety of currencies circulated in China during the Republic of China era, most of which were denominated in the unit " yuan". Each was distinguished by a currency name, such as the fabi ("legal tender"), the "gold yuan", and the "silver yuan". The word yuan in Chinese literally means round, after the shape of the coins. The Korean and Japanese currency units, won and yen respectively, are cognates of the yuan and have the same Chinese character ( hanja/ kanji) representation, but in different forms (respectively, 원/圓 and 円/圓), also meaning round in Korean and Japanese. However, they do not share the same names for the subdivisions.


          Renminbi means "people's currency". As the Communist Party of China took control of ever larger territories in the latter part of the Chinese Civil War, its People's Bank of China began in 1948 to issue a unified currency for use in Communist-controlled territories. Also denominated in yuan, this currency was identified by different names, including "People's Bank of China Bank Notes" ( traditional Chinese: 中國人民銀行鈔票; simplified Chinese: 中国人民银行钞票; from November 1948), "New Currency" ( traditional Chinese: 新幣; simplified Chinese: 新币; from December 1948), "People's Bank of China Notes" ( traditional Chinese: 中國人民銀行券; simplified Chinese: 中国人民银行券; from January 1949), "People's Notes" (人民券, as an abbreviation of the last name), and finally "People's Currency", or "renminbi", from June 1949.


          


          First renminbi yuan, 1948-1955


          The first series of renminbi banknotes was introduced by the People's Bank of China in December 1948, about a year before the Chinese Communist Party's victory in the Chinese Civil War. It was issued only in paper money form and replaced the various currencies circulating in the areas controlled by the communists. One of the first tasks of the new government was to end the hyperinflation that had plagued China in the final years of the Kuomintang (KMT) era. That achieved, a revaluation occurred in 1955, at the rate of 1 new yuan = 10,000 old yuan.


          


          Second renminbi yuan, 1955 -present


          The second series of renminbi banknotes was introduced in 1955. During the era of the command economy, the value of the renminbi was set to unrealistic values in exchange with western currency and severe currency exchange rules were put in place. With the opening of the mainland Chinese economy in 1978, a dual-track currency system was instituted, with renminbi usable only domestically, and with foreigners forced to use foreign exchange certificates. The unrealistic levels at which exchange rates were pegged led to a strong black market in currency transactions.


          In the late 1980s and early 1990s, the PRC worked to make the RMB more convertible. Through the use of swap centres, the exchange rate was brought to realistic levels and the dual track currency system was abolished.


          The renminbi is convertible on current accounts but not capital accounts. The ultimate goal has been to make the RMB fully convertible. However, partly in response to the Asian financial crisis in 1998, the PRC has been concerned that the mainland Chinese financial system would not be able to handle the potential rapid cross-border movements of hot money, and as a result, as of 2007, the currency trades within a narrow band specified by the Chinese central government.


          


          Coins


          In 1955, aluminium 1, 2 and 5 fen coins were introduced. In 1980, brass 1, 2, and 5 jiao and cupro-nickel 1 yuan coins were added, although the 1 and 2 jiao were only produced until 1981, with the last 5 jiao and 1 yuan issued in 1985. In 1991, a new coinage was introduced, consisting of an aluminium 1 jiao, brass 5 jiao and nickel-clad-steel 1 yuan. Issuance of the 1 and 2 fen coins ceased in 1991, with that of the 5 fen halting a year later. The small coins were still made for annual mint sets, and from the beginning of 2005 again for general circulation. New designs of the 1 and 5 jiao and 1 yuan were introduced in between 1999 and 2002. The fen and jiao have become increasingly unnecessary as prices have increased. Chinese retailers tend to avoid decimal values (such as 9.99), opting instead for integer values of yuan (such as 9 or 10).


          The use of coins varies from place to place. For example, coins are more often used for values less or equal to 1 yuan in Shanghai and Shenzhen but banknotes of the lower value are more often used than coins in Beijing and Xi'an.


          


          Use outside mainland China


          The two special administrative regions, Hong Kong and Macau, have their own respective currencies. According to the " one country, two systems" principle and the basic laws of the two territories, national laws generally do not apply. Therefore, the Hong Kong dollar and the pataca remain the legal tenders in the two territories, and renminbi, although accepted, is not legal tender.


          The RMB is the second most popular currency in Hong Kong and is becoming the principal trading currency in the region. Banks in Hong Kong allow people to maintain accounts in RMB.


          The RMB had a presence in Macau even before the 1999 return to the People's Republic of China from Portugal. Banks in Macau can issue credit cards based on the renminbi but not loans. Renminbi based credit cards can not be used in Macau's casinos.


          The current Republic of China government on Taiwan believes wide usage of the renminbi would create an underground economy and undermine its sovereignty. Tourists are allowed to bring in up to 20,000 renminbi when visiting Taiwan. These renminbi must be converted to the New Taiwan dollar at trial exchange sites in Matsu and Kinmen. The Chen Shui-bian administration insisted that it would not allow full convertibility until the mainland signs a bilateral foreign exchange settlement agreement, though president Ma Ying-jeou has pledged to allow full convertibility as soon as possible.


          Cambodia and Nepal welcome the renminbi as an official currency and Laos and Myanmar allow it in border provinces. Though unofficial, Vietnam recognizes the exchange of renminbi to đồng.


          


          Value of the renminbi


          For most of its early history, the RMB was pegged to the U.S. dollar at an unrealistic level of 2.46 yuan per USD (note: during the 1970s, it was appreciated until it reached 1.50 yuan per USD in 1980). When China's economy gradually opened during the 1980s, the RMB was devalued in order to reflect its true market price (based on the black market trading) and to improve the competitiveness of Chinese export. Thus, the official RMB/USD exchange rate declined from 1.50 yuan in 1980 to 8.62 yuan by 1994 (worst ever on the record). Improving current account balance during the latter half of the 1990s enabled the Chinese government to maintain a peg of 8.27 yuan per USD from 1997 to 2005. On July 21, 2005, the peg was finally lifted, which saw an immediate one-off RMB revaluation to 8.11 per USD. The RMB is now moved to a managed floating exchange rate based on market supply and demand with reference to a basket of foreign currencies. The daily trading price of the U.S. dollar against the RMB in the inter-bank foreign exchange market would be allowed to float within a narrow band of 0.3% around the central parity published by the People's Bank of China (PBC); in a later announcement published on May 18, 2007, the band was extended to 0.5%. The PRC has stated that the basket is dominated by the U.S. dollar, euro, Japanese yen and South Korean won, with a smaller proportion made up of the British pound, Thai baht, Russian ruble, Australian dollar, Canadian dollar and Singapore dollar.


          On July 16, 2008, the renminbi traded at 6.8128 yuan per U.S. dollar, which is a 21.48% increase and the highest rate since the removal of the peg. Earlier, on April 10, 2008, it traded at 6.9920 yuan per U.S. dollar, which is the first time in more than a decade that a dollar bought less than seven yuan.


          Scholarly studies suggest that the yuan is undervalued on the basis of purchasing power parity analysis (see below).


          


          Purchasing power parity


          The World Bank estimated that, by purchasing power parity, one United States dollar was equivalent to approximately 1.9 in 2004.


          The International Monetary Fund estimated that, by purchasing power parity, one United States dollar was equivalent to approximately 2.021 in 2004, 2.047 in 2005, 2.062 in 2006, and is expected to be equivalent to approximately 2.095 in 2007.


          
            Current CNY exchange rates
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          In quantum field theory, the statistical mechanics of fields, and the theory of self-similar geometric structures, renormalization refers to a collection of techniques used to take a continuum limit.


          When describing space and time as a continuum, certain statistical and quantum mechanical constructions are ill defined. In order to define them, the continuum limit has to be taken carefully.


          Renormalization determines the relationship between parameters in the theory, when the parameters describing large distance scales differ from the parameters describing small distances. Renormalization was first developed in quantum electrodynamics (QED) to make sense of infinite integrals in perturbation theory. Initially viewed as a suspect, provisional procedure by some of its originators, renormalization eventually was embraced as an important and self-consistent tool in several fields of physics and mathematics.


          


          Self-interactions in classical physics
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          The problem of infinities first arose in the classical electrodynamics of point particles in the 19th and early 20th century.


          The mass of a charged particle should include the mass-energy in its electrostatic field. Assume that the particle is a charged spherical shell of radius re. The energy in the field is


          
            	[image:  m_\mathrm{em} = \int \operatorname{d}V {1\over 2}E^2 = \int_{r_e}^\infty dr 4\pi r^2 \left( {q\over 4\pi r^2} \right) ^2 = {q^2 \over 4\pi r_e} ]

          


          and it is infinite when re is zero. The value of re that makes mem equal to the electron mass is called the classical electron radius. With factors of c and 0 restored:


          
            	[image:  r_e = {q^2 \over 4\pi\epsilon_0 m_e c^2} \approx {1\over 137}{\hbar\over m_e c} \approx 2.8 \times 10^{-15} \, \mathrm{m}. ]

          


          It is thus  times smaller than the Compton wavelength of the electron.


          The mass of a spherical charged particle includes the mass of the spherical shell. If the shell's mass is allowed to be negative, it might be possible to take a consistent point limit. This was called renormalization, and Lorentz and Abraham attempted to develop a classical theory of the electron this way. This early work was the inspiration for later attempts at regularization and renormalization in quantum field theory.


          When calculating the electromagnetic interactions of charged particles, it is tempting to ignore the back-reaction of a particle's own field on itself. But this back reaction is necessary to explain the friction on charged particles when they emit radiation. If the electron is assumed to be a point, the value of the back-reaction diverges, for the same reason that the mass diverges, because the field is inverse-square.


          The Abraham-Lorentz theory had a noncausal "pre-acceleration". Sometimes an electron would start moving before the force is applied. This is a sign that the point limit is inconsistent. An extended body will start moving when a force is applied within one radius of the centre of mass.


          The trouble was worse in classical field theory than in quantum field theory, because in quantum field theory a charged particle at short distances can fluctuate into an antiparticle. The antiparticle has opposite charge, and the fluctuations smear out the charge over a region comparable to the Compton wavelength. In quantum electrodynamics at small coupling the electromagnetic mass only diverges as the log of the radius of the particle.


          Many physicists believe that when the fine structure constant is much greater than one, so that the classical electron radius is bigger than the quantum wavelength, the same problems that plague classical electrodynamics are still present in quantum electrodynamics.


          


          Divergences in quantum electrodynamics
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              Figure 2. A diagram contributing to electron-electron scattering in QED. The loop has an ultraviolet divergence.
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              Vacuum polarization, a.k.a. charge screening. This loop has a logarithmic ultraviolet divergence.
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              Self energy diagram in QED.
            

          


          When developing quantum electrodynamics in the 1930s, Max Born, Werner Heisenberg, Pascual Jordan, and Paul Dirac discovered that in perturbative calculations many integrals were divergent.


          One way of describing the divergences was discovered in the 1930s by Ernst Stueckelberg, in the 1940s by Julian Schwinger, Richard Feynman, and Shin'ichiro Tomonaga, and systematized by Freeman Dyson. The divergences appear in calculations involving Feynman diagrams with closed loops of virtual particles in them.


          While virtual particles obey conservation of energy and momentum, they can have any energy and momentum, even one that is not allowed by the relativistic energy-momentum relation for the observed mass of that particle. (That is, E2  p2 is not necessarily the mass of the particle in that process (e.g. for a photon it could be nonzero).) Such a particle is called off-shell. When there is a loop, the momentum of the particles involved in the loop is not uniquely determined by the energies and momenta of incoming and outgoing particles. A variation in the energy of one particle in the loop can be balanced by an equal and opposite variation in the energy of another particle in the loop. So to find the amplitude for the loop process one must integrate over all possible combinations of energy and momentum that could travel around the loop.


          These integrals are often divergent, that is, they give infinite answers. The divergences which are significant are the " ultraviolet" (UV) ones. An ultraviolet divergence can be described as one which comes from


          
            	- the region in the integral where all particles in the loop have large energies and momentum.


            	- very short wavelengths and high frequencies fluctuations of the fields, in the path integral for the field.


            	- Very short proper-time between particle emission and absorption, if the loop is thought of as a sum over particle paths.

          


          So these divergences are short-distance, short-time phenomena.


          There are exactly three one-loop divergent loop diagrams in quantum electrodynamics.


          
            	a photon creates a virtual electron- positron pair which then annihilate, this is a vacuum polarization diagram.


            	an electron which quickly emits and reabsorbs a virtual photon, called a self-energy.


            	An electron emits a photon, emits a second photon, and reabsorbs the first. This process is shown in figure 2, and it is called a vertex renormalization.

          


          The three divergences correspond to the three parameters in the theory:


          
            	the field normalization Z.


            	the mass of the electron.


            	the charge of the electron.

          


          A second class of divergence, called an infrared divergence, is due to massless particles, like the photon. Every process involving charged particles emits infinitely many coherent photons of infinite wavelength, and the amplitude for emitting any finite number of photons is zero. For photons, these divergences are well understood and are not a source of controversy.


          


          A loop divergence


          The diagram in Figure 2 shows one of the several one-loop contributions to electron-electron scattering in QED. The electron on the left side of the diagram, represented by the solid line, starts out with four-momentum p and ends up with four-momentum r. It emits a virtual photon carrying r  p to transfer energy and momentum to the other electron. But in this diagram, before that happens, it emits another virtual photon carrying four-momentum q, and it reabsorbs this one after emitting the other virtual photon. Energy and momentum conservation do not determine the four-momentum q uniquely, so all possibilities contribute equally and we must integrate.


          This diagram's amplitude ends up with, among other things, a factor from the loop of


          
            	[image:  -ie^3 \int {d^4 q \over (2\pi)^4} \gamma^\mu {i (\gamma^\alpha (r-q)_\alpha + m) \over (r-q)^2 - m^2 + i \epsilon} \gamma^\rho {i (\gamma^\beta (p-q)_\beta + m) \over (p-q)^2 - m^2 + i \epsilon} \gamma^\nu {-i g_{\mu\nu} \over q^2 + i\epsilon } ]

          


          The various  factors in this expression are gamma matrices as in the covariant formulation of the Dirac equation; they have to do with the spin of the electron. The factors of e are the electric coupling constant, while the i provide a heuristic definition of the contour of integration around the poles in the space of momenta. The important part for our purposes is the dependency on q of the three big factors in the integrand, which are from the propagators of the two electron lines and the photon line in the loop.


          This has a piece with two powers of q on top that dominates at large values of q (Pokorski 1987, p. 122):


          
            	[image:  e^3 \gamma^\mu \gamma^\alpha \gamma^\rho \gamma^\beta \gamma_\mu \int {d^4 q \over (2\pi)^4}{q_\alpha q_\beta \over (r-q)^2 (p-q)^2 q^2} ]

          


          This integral is divergent, and infinite unless we cut it off at finite energy and momentum in some way.


          Similar loop divergences occur in other quantum field theories.


          


          Renormalized and bare quantities


          The solution was to realize that the quantities initially appearing in the theory's formulae (such as the formula for the Lagrangian), representing such things as the electron's electric charge and mass, as well as the normalizations of the quantum fields themselves, did not actually correspond to the physical constants measured in the laboratory. As written, they were bare quantities that did not take into account the contribution of virtual-particle loop effects to the physical constants themselves. Among other things, these effects would include the quantum counterpart of the electromagnetic back-reaction that so vexed classical theorists of electromagnetism. In general, these effects would be just as divergent as the amplitudes under study in the first place; so finite measured quantities would in general imply divergent bare quantities.


          In order to make contact with reality, then, the formulae would have to be rewritten in terms of measurable, renormalized quantities. The charge of the electron, say, would be defined in terms of a quantity measured at a specific kinematic renormalization point or subtraction point (which will generally have a characteristic energy, called the renormalization scale or simply the energy scale). The parts of the Lagrangian left over, involving the remaining portions of the bare quantities, could then be reinterpreted as counterterms, involved in divergent diagrams exactly canceling out the troublesome divergences for other diagrams.


          


          Renormalization in QED


          
            [image: Figure 3. The vertex corresponding to the Z1 counterterm cancels the divergence in Figure 2.]

            
              Figure 3. The vertex corresponding to the Z1 counterterm cancels the divergence in Figure 2.
            

          


          For example, in the Lagrangian of QED


          
            	[image: \mathcal{L}=\bar\psi_B\left[i\gamma_\mu (\partial^\mu + ie_BA_B^\mu)-m_B\right]\psi_B -\frac{1}{4}F_{B\mu\nu}F_B^{\mu\nu}]

          


          the fields and coupling constant are really bare quantities, hence the subscript B above. Conventionally the bare quantities are written so that the corresponding Lagrangian terms are multiples of the renormalized ones:


          
            	[image: \left(\bar\psi m \psi\right)_B = Z_0 \, \bar\psi m \psi]


            	[image: \left(\bar\psi (\partial^\mu + ieA^\mu)\psi\right)_B = Z_1 \, \bar\psi(\partial^\mu + ieA^\mu)\psi]


            	[image: \left(F_{\mu\nu}F^{\mu\nu}\right)_B = Z_3\, F_{\mu\nu}F^{\mu\nu}].

          


          ( Gauge invariance, via a Ward-Takahashi identity, turns out to imply that we can renormalize the two terms of the covariant derivative piece [image: \bar \psi (\partial + ieA) \psi] together (Pokorski 1987, p. 115), which is what happened to Z2; it is the same as Z1.)


          A term in this Lagrangian, for example, the electron-photon interaction pictured in Figure 1, can then be written


          
            	[image: \mathcal{L}_I = -e \bar\psi \gamma_\mu A^\mu \psi \, - \, (Z_1 - 1) e \bar\psi \gamma_\mu A^\mu \psi]

          


          The physical constant e, the electron's charge, can then be defined in terms of some specific experiment; we set the renormalization scale equal to the energy characteristic of this experiment, and the first term gives the interaction we see in the laboratory (up to small, finite corrections from loop diagrams, providing such exotica as the high-order corrections to the magnetic moment). The rest is the counterterm. If we are lucky, the divergent parts of loop diagrams can all be decomposed into pieces with three or fewer legs, with an algebraic form that can be canceled out by the second term (or by the similar counterterms that come from Z0 and Z3). In QED, we are lucky: the theory is renormalizable (see below for more on this).


          The diagram with the Z1 counterterm's interaction vertex placed as in Figure 3 cancels out the divergence from the loop in Figure 2.


          The splitting of the "bare terms" into the original terms and counterterms came before the renormalization group insights due to Kenneth Wilson. According to the renormalization group insights, this splitting is unnatural and unphysical.


          


          Running constants


          To minimize the contribution of loop diagrams to a given calculation (and therefore make it easier to extract results), one chooses a renormalization point close to the energies and momenta actually exchanged in the interaction. However, the renormalization point is not itself a physical quantity: the physical predictions of the theory, calculated to all orders, should in principle be independent of the choice of renormalization point, as long as it is within the domain of application of the theory. Changes in renormalization scale will simply affect how much of a result comes from Feynman diagrams without loops, and how much comes from the leftover finite parts of loop diagrams. One can exploit this fact to calculate the effective variation of physical constants with changes in scale. This variation is encoded by beta-functions, and the general theory of this kind of scale-dependence is known as the renormalization group.


          Colloquially, particle physicists often speak of certain physical constants as varying with the energy of an interaction, though in fact it is the renormalization scale that is the independent quantity. This running does, however, provide a convenient means of describing changes in the behaviour of a field theory under changes in the energies involved in an interaction. For example, since the coupling constant in quantum chromodynamics becomes small at large energy scales, the theory behaves more like a free theory as the energy exchanged in an interaction becomes large, a phenomenon known as asymptotic freedom. Choosing an increasing energy scale and using the renormalization group makes this clear from simple Feynman diagrams; were this not done, the prediction would be the same, but would arise from complicated high-order cancellations.


          


          Regularization


          Since the quantity [image: \infty - \infty] is ill-defined, in order to make this notion of canceling divergences precise, the divergences first have to be tamed mathematically using the theory of limits, in a process known as regularization.


          An essentially arbitrary modification to the loop integrands, or regulator, can make them drop off faster at high energies and momenta, in such a manner that the integrals converge. A regulator has a characteristic energy scale known as the cutoff; taking this cutoff to infinity (or, equivalently, the corresponding length/time scale to zero) recovers the original integrals.


          With the regulator in place, and a finite value for the cutoff, divergent terms in the integrals then turn into finite but cutoff-dependent terms. After canceling out these terms with the contributions from cutoff-dependent counterterms, the cutoff is taken to infinity and finite physical results recovered. If physics on scales we can measure is independent of what happens at the very shortest distance and time scales, then it should be possible to get cutoff-independent results for calculations.


          Many different types of regulator are used in quantum field theory calculations, each with its advantages and disadvantages. One of the most popular in modern use is dimensional regularization, invented by Gerardus 't Hooft and Martinus J. G. Veltman, which tames the integrals by carrying them into a space with a fictitious fractional number of dimensions. Another is Pauli-Villars regularization, which adds fictitious particles to the theory with very large masses, such that loop integrands involving the massive particles cancel out the existing loops at large momenta.


          Yet another regularization scheme is the Lattice regularization, introduced by Kenneth Wilson, which pretends that our space-time is constructed by hyper-cubical lattice with fixed grid size. This size is a natural cutoff for the maximal momentum that a particle could possess when propagating on the lattice. And after doing calculation on several lattices with different grid size, the physical result is extrapolated to grid size 0, or our natural universe. This presupposes the existence of a scaling limit.


          A rigorous mathematical approach to renormalization theory is the so-called causal perturbation theory, where ultraviolet divergences are avoided from the start in calculations by performing well-defined mathematical operations only within the framework of distribution theory. The disadvantage of the method is the fact that the approach is quite technical and requires a high level of mathematical knowledge.


          


          Zeta function regularization


          Julian Schwinger discovered a relationship between zeta function regularization and renormalization, using the asymptotic relation:


          
            	[image:  I(n, \Lambda )= \int_{0}^{\Lambda }dp\,p^{n} \sim 1+2^n+3^n+...+ \Lambda^n = \zeta(-n)]

          


          as the regulator [image: \Lambda \rightarrow \infty]. Based on this, he considered using the values of (  n) to get finite results. Although he reached inconsistent results, an improved formula by Hartle, J. Garcia,E. Elizalde includes


          
            	[image:  I(n, \Lambda) = \frac{n}{2}I(n-1, \Lambda) + \zeta(-n) - \sum_{r=1}^{\infty}\frac{B_{2r}}{(2r)!} a_{n,r}(n-2r+1) I(n-2r, \Lambda)],

          


          where the B's are the Bernoulli numbers and


          
            	[image: a_{n,r}= \frac{\Gamma(n+1)}{\Gamma(n-2r+2)}].

          


          So every I(m,) can be written as a linear combination of (  1),(  3),(  5),......(  m)


          Or simply using Abel-Plana formula we have for every divergent integral:


          [image:  \zeta(-m, \beta )-\frac{\beta ^{m}}{2}-i\int_ 0 ^{\infty}dt \frac{ (it+\beta)^{m}-(-it+\beta)^{m}}{e^{2 \pi t}-1}=\int_0 ^{\infty} dp (p+\beta)^{m} ] valid when m>0, Here the Zeta function is Hurwitz zeta function and Beta is a positive real number.


          The "Geometric" analogy is given by, (if we use rectangle method) to evaluate the integral so:


          [image:  \int_{0}^{\infty}dx(\beta +x)^{m}\approx \sum_{n=0}^{\infty}h^{m+1} \zeta( \beta h^{-1} , -m) ]


          Using Hurwitz zeta regularization plus rectangle method with step h (not to be confused with Planck's constant)


          


          Attitudes and interpretation


          The early formulators of QED and other quantum field theories were, as a rule, dissatisfied with this state of affairs. It seemed illegitimate to do something tantamount to subtracting infinities from infinities to get finite answers.


          Dirac's criticism was the most persistent. As late as 1975, he was saying:


          
            	Most physicists are very satisfied with the situation. They say: 'Quantum electrodynamics is a good theory and we do not have to worry about it any more.' I must say that I am very dissatisfied with the situation, because this so-called 'good theory' does involve neglecting infinities which appear in its equations, neglecting them in an arbitrary way. This is just not sensible mathematics. Sensible mathematics involves neglecting a quantity when it is small - not neglecting it just because it is infinitely great and you do not want it!

          


          Another important critic was Feynman. Despite his crucial role in the development of quantum electrodynamics, he wrote the following in 1985:


          
            	The shell game that we play ... is technically called 'renormalization'. But no matter how clever the word, it is still what I would call a dippy process! Having to resort to such hocus-pocus has prevented us from proving that the theory of quantum electrodynamics is mathematically self-consistent. It's surprising that the theory still hasn't been proved self-consistent one way or the other by now; I suspect that renormalization is not mathematically legitimate.

          


          While Dirac's criticism was based on the procedure of renormalization itself, Feynman's criticism was very different. Feynman was concerned that all field theories known in the 1960s had the property that the interactions becomes infinitely strong at short enough distance scales. This property, called a Landau pole, made it plausible that quantum field theories were all inconsistent. In 1974, Gross, Politzer and Wilczek showed that another quantum field theory, Quantum Chromodynamics, does not have a landau pole. Feynman, along with most others, accepted that QCD was a fully consistent theory.


          The general unease was almost universal in texts up to the 1970s and 1980s. Beginning in the 1970s, however, inspired by work on the renormalization group and effective field theory, and despite the fact that Dirac and various others -- all of whom belonged to the older generation -- never withdrew their criticisms, attitudes began to change, especially among younger theorists. Kenneth G. Wilson and others demonstrated that the renormalization group is useful in statistical field theory applied to condensed matter physics, where it provides important insights into the behaviour of phase transitions. In condensed matter physics, a real short-distance regulator exists: matter ceases to be continuous on the scale of atoms. Short-distance divergences in condensed matter physics do not present a philosophical problem, since the field theory is only an effective, smoothed-out representation of the behaviour of matter anyway; there are no infinities since the cutoff is actually always finite, and it makes perfect sense that the bare quantities are cutoff-dependent.


          If QFT holds all the way down past the Planck length (where it might yield to string theory, causal set theory or something different), then there may be no real problem with short-distance divergences in particle physics either; all field theories could simply be effective field theories. In a sense, this approach echoes the older attitude that the divergences in QFT speak of human ignorance about the workings of nature, but also acknowledges that this ignorance can be quantified and that the resulting effective theories remain useful.


          In QFT, the value of a physical constant, in general, depends on the scale that one chooses as the renormalization point, and it becomes very interesting to examine the renormalization group running of physical constants under changes in the energy scale. The coupling constants in the Standard Model of particle physics vary in different ways with increasing energy scale: the coupling of quantum chromodynamics and the weak isospin coupling of the electroweak force tend to decrease, and the weak hypercharge coupling of the electroweak force tends to increase. At the colossal energy scale of 1015 GeV (far beyond the reach of our civilization's particle accelerators), they all become approximately the same size (Grotz and Klapdor 1990, p. 254), a major motivation for speculations about grand unified theory. Instead of being only a worrisome problem, renormalization has become an important theoretical tool for studying the behaviour of field theories in different regimes.


          If a theory featuring renormalization (e.g. QED) can only be sensibly interpreted as an effective field theory, i.e. as an approximation reflecting human ignorance about the workings of nature, then the problem remains of discovering a more accurate theory that does not have these renormalization problems. As Lewis Ryder has put it, "In the Quantum Theory, these [classical] divergences do not disappear; on the contrary, they appear to get worse. And despite the comparative success of renormalisation theory the feeling remains that there ought to be a more satisfactory way of doing things."


          


          Renormalizability


          From this philosophical reassessment a new concept follows naturally: the notion of renormalizability. Not all theories lend themselves to renormalization in the manner described above, with a finite supply of counterterms and all quantities becoming cutoff-independent at the end of the calculation. If the Lagrangian contains combinations of field operators of excessively high dimension in energy units, the counterterms required to cancel all divergences proliferate to infinite number, and, at first glance, the theory would seem to gain an infinite number of free parameters and therefore lose all predictive power, becoming scientifically worthless. Such theories are called nonrenormalizable.


          The Standard Model of particle physics contains only renormalizable operators, but the interactions of general relativity become nonrenormalizable operators if one attempts to construct a field theory of quantum gravity in the most straightforward manner, suggesting that perturbation theory is useless in application to quantum gravity.


          However, in an effective field theory, "renormalizability" is, strictly speaking, a misnomer. In a nonrenormalizable effective field theory, terms in the Lagrangian do multiply to infinity, but have coefficients suppressed by ever-more-extreme inverse powers of the energy cutoff. If the cutoff is a real, physical quantityif, that is, the theory is only an effective description of physics up to some maximum energy or minimum distance scalethen these extra terms could represent real physical interactions. Assuming that the dimensionless constants in the theory do not get too large, one can group calculations by inverse powers of the cutoff, and extract approximate predictions to finite order in the cutoff that still have a finite number of free parameters. It can even be useful to renormalize these "nonrenormalizable" interactions.


          Nonrenormalizable interactions in effective field theories rapidly become weaker as the energy scale becomes much smaller than the cutoff. The classic example is the Fermi theory of the weak nuclear force, a nonrenormalizable effective theory whose cutoff is comparable to the mass of the W particle. This fact may also provide a possible explanation for why almost all of the particle interactions we see are describable by renormalizable theories. It may be that any others that may exist at the GUT or Planck scale simply become too weak to detect in the realm we can observe, with one exception: gravity, whose exceedingly weak interaction is magnified by the presence of the enormous masses of stars and planets.


          


          Renormalization schemes


          In actual calculations, the counterterms introduced to cancel the divergences in Feynman diagram calculations beyond tree level must be fixed using a set of renormalization conditions. The common renormalization schemes in use include:


          
            	Minimal subtraction (MS) scheme and the related modified minimal subtraction (MS-bar) scheme


            	On-shell scheme

          


          


          Application in Statistical Physics


          As mentioned in the introduction, the methods of renormalization have been applied to Statistical Physics, namely to the problems of the critical behaviour near second-order phase transitions, in particular at fictitious spatial dimensions just below the number of 4, where the above-mentioned methods could even be sharpened (i.e., instead of "renormalizability" one gets "super-renormalizability"), which allowed extrapolation to the real spatial dimensionality for phase transitions, 3. Details can be found in the book of Zinn-Justin, mentioned below.


          For the discovery of these unexpected applications, and working out the details, in 1982 the physics Noble prize was given to Kenneth G. Wilson.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Renormalization"
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              Fossil range: Carboniferous - Recent
            


            
              	
                [image: A Tuatara, Sphenodon punctatus]


                
                  A Tuatara, Sphenodon punctatus
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Subphylum:

                    	Vertebrata

                  


                  
                    	Class:

                    	Sauropsida *

                    Goodrich, 1916
                  

                

              
            


            
              	Subclasses
            


            
              	
                
                  	Anapsida


                  	Diapsida

                

              
            


            
              	Synonyms
            


            
              	
                
                  	Reptilia Laurenti, 1768

                

              
            

          


          Reptiles are air-breathing, cold-blooded vertebrates that have skin covered in scales as opposed to hair or feathers. They are tetrapods (having or having descended from vertebrates with four limbs) and amniotes, whose embryos are surrounded by an amniotic membrane. Modern reptiles inhabit every continent with the exception of Antarctica, and are represented by four living orders:


          
            	Crocodilia (crocodiles, gavials, caimans and alligators): 23 species


            	Sphenodontia ( tuatara from New Zealand): 2 species


            	Squamata (lizards, snakes and amphisbaenids ("worm-lizards")): approximately 7,900 species


            	Testudines (turtles and tortoises): approximately 300 species

          


          The majority of reptile species are oviparous (egg-laying) although certain species of squamates are capable of giving live birth. This is achieved, either through ovoviviparity (egg retention), or viviparity (offspring born without use of calcified eggs). Many of the viviparous species feed their fetuses through various forms of placenta analogous to those of mammals with some providing initial care for their hatchlings. Extant reptiles range in size from the newly-discovered Jaragua Sphaero, at 1.6 cm (0.6 in), to the Saltwater Crocodile, at up to at least 7 m (23 ft).


          


          Classification


          


          History of classification


          
            [image: Reptiles are a paraphyletic group. The group can be made monophyletic by including the birds (Aves).]

            
              Reptiles are a paraphyletic group. The group can be made monophyletic by including the birds (Aves).
            

          


          From the classical standpoint, reptiles included all the amniotes except birds and mammals. Thus reptiles were defined as the set of animals that includes crocodiles, alligators, tuatara, lizards, snakes, amphisbaenians and turtles, grouped together as the class Reptilia (Latin repere, "to creep"). This is still the usual definition of the term. However, in recent years, many taxonomists have begun to insist that taxa should be monophyletic, that is, groups should include all descendants of a particular form. The reptiles as defined above would be paraphyletic, since they exclude both birds and mammals, although these also developed from the original reptile. Colin Tudge writes:


          
            
              	

              	Mammals are a clade, and therefore the cladists are happy to acknowledge the traditional taxon Mammalia; and birds, too, are a clade, universally ascribed to the formal taxon Aves. Mammalia and Aves are, in fact, subclades within the grand clade of the Amniota. But the traditional class reptilia is not a clade. It is just a section of the clade Amniota: the section that is left after the Mammalia and Aves have been hived off. It cannot be defined by synamorphies, as is the proper way. It is instead defined by a combination of the features it has and the features it lacks: reptiles are the amniotes that lack fur or feathers. At best, the cladists suggest, we could say that the traditional Reptila are 'non-avian, non-mammalian amniotes'.

              	
            

          


          
            
              	

              	By the same token, the traditional class Amphibia becomes Amphibia*, because some ancient amphibian or other gave rise to all the amniotes; and the phylum Crustacea becomes Crustacea*, because it may have given rise to the insects and myriapods (centipedes and millipedes). If we believe, as some (but not all) zoologists do, that myriapods gave rise to insects, then they should be called Myriapoda*....by this convention Reptilia without an asterisk is synonymous with Amniota, and includes birds and mammals, whereas Reptilia* means non-avian, non-mammalian amniotes.

              	
            

          


          The terms "Sauropsida" ("Lizard Faces") and " Theropsida" ("Beast Faces") were coined in 1916 by E.S. Goodrich to distinguish between lizards, birds, and their relatives on one hand (Sauropsida) and mammals and their extinct relatives (Theropsida) on the other. Goodrich supported this division by the nature of the hearts and blood vessels in each group, and other features such as the structure of the forebrain. According to Goodrich, both lineages evolved from an earlier stem group, the Protosauria ("First Lizards") which included some Paleozoic amphibians as well as early reptiles.


          In 1956 D.M.S. Watson observed that the first two groups diverged very early in reptilian history, and so he divided Goodrich's Protosauria among them. He also reinterpreted the Sauropsida and Theropsida to exclude birds and mammals respectively. Thus his Sauropsida included Procolophonia, Eosuchia, Millerosauria, Chelonia (turtles), Squamata (lizards and snakes), Rhynchocephalia, Crocodilia, " thecodonts" ( paraphyletic basal Archosauria), non- avian dinosaurs, pterosaurs, ichthyosaurs, and sauropyterygians.


          This classification supplemented, but was never as popular as, the classification of the reptiles (according to Romer's classic Vertebrate Paleontology) into four subclasses according to the positioning of temporal fenestrae, openings in the sides of the skull behind the eyes. Those divisions were:


          
            	Anapsida - no fenestrae


            	Synapsida - one low fenestra (no longer considered true reptiles)


            	Euryapsida - one high fenestra (now included within Diapsida)


            	Diapsida - two fenestrae

          


          All of the above but Synapsida fall under Sauropsida.


          


          Taxonomy


          Classification to order level, after Benton, 2004.
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                  Class Synapsida
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                    	Order Therapsida
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                  Class Sauropsida

                  
                    	
                      Subclass Anapsida

                      
                        	Order Testudines (turtles)

                      

                    


                    	
                      Subclass Diapsida

                      
                        	Order Araeoscelidia


                        	Order Younginiformes


                        	Infraclass Ichthyosauria


                        	
                          Infraclass Lepidosauromorpha

                          
                            	Superorder Sauropterygia

                              
                                	Order Placodontia


                                	Order Nothosauroidea


                                	Order Plesiosauria

                              

                            


                            	Superorder Lepidosauria

                              
                                	Order Sphenodontida (tuatara)


                                	Order Squamata (lizards & snakes)

                              

                            

                          

                        


                        	
                          Infraclass Archosauromorpha

                          
                            	Order Prolacertiformes


                            	Division Archosauria

                              
                                	Subdivision Crurotarsi

                                  
                                    	Superorder Crocodylomorpha
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                                	Subdivision Avemetatarsalia

                                  
                                    	Infradivision Ornithodira
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                                        	Superorder Dinosauria
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          Phylogeny


          The cladogram presented here illustrates the "family tree" of reptiles, and follows a simplified version of the relationships found by Laurin and Gauthier (1996), presented as part of the Tree of Life Web Project.
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          Evolution


          
            [image: The early reptile Hylonomus]
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          Hylonomus is the oldest-known reptile, and was about 8 to 12 inches (20 to 30 cm) long. Westlothiana has been suggested as the oldest reptile, but is for the moment considered to be more related to amphibians than amniotes. Petrolacosaurus and Mesosaurus are other examples. The earliest reptiles were found in the swamp forests of the Carboniferous, but were largely overshadowed by bigger labyrinthodont amphibians such as Proterogynrius. It was only after the small ice age at the end of the Carboniferous that the reptiles grew to big sizes, producing species such as Edaphosaurus and Dimetrodon.


          The first true "reptiles" (Sauropsids) are categorized as Anapsids, having a solid skull with holes only for nose, eyes, spinal cord, etc. Turtles are believed by some to be surviving Anapsids, as they also share this skull structure; but this point has become contentious lately, with some arguing that turtles reverted to this primitive state in order to improve their armor. Both sides have strong evidence, and the conflict has yet to be resolved.


          Shortly after the first reptiles, two branches split off, one leading to the Anapsids, which did not develop holes in their skulls. The other group, Diapsida, possessed a pair of holes in their skulls behind the eyes, along with a second pair located higher on the skull. The Diapsida split yet again into two lineages, the lepidosaurs (which contain modern snakes, lizards and tuataras, as well as, debatably, the extinct sea reptiles of the Mesozoic) and the archosaurs (today represented by only crocodilians and birds under dinosaurs, but also containing pterosaurs and non-avian dinosaurs).


          The earliest, solid-skulled amniotes also gave rise to a separate line, the Synapsida. Synapsids developed a pair of holes in their skulls behind the eyes (similar to the diapsids), which were used to both lighten the skull and increase the space for jaw muscles. The synapsids eventually evolved into mammals, and are often referred to as mammal-like reptiles, though they are not true members of Sauropsida. (A preferable term is "stem-mammals".)


          


          Systems


          


          Circulatory
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          Most reptiles have a three-chamber heart consisting of two atria, one variably-partitioned ventricle, and two aorta that go the the systemic circulation. The degree of mixing of oxygenated and deoxygenated blood in the three-chamber heart is variable depending on the species and physiological state. Under different conditions, deoxygenated blood can be shunted back to the body or oxygenated blood can be shunted back to the lungs. This variation in blood flow has been hypothesized to allow more effective thermoregulation and longer diving times for aquatic species, but has not been shown to be a fitness advantage.


          There are some interesting exceptions to the general physiology. For instance, crocodilians have an anatomically four-chambered heart, but also have two systemic aorta and are therefore capable only of bypassing their pulmonary circulation. Also, some snake and lizard species (e.g., monitor lizards and pythons) have three-chamber hearts that become functional four-chamber hearts during contraction. This is made possible by a muscular ridge that subdivides the ventricle during ventricular diastole and completely divides it during ventricular systole. Because of this ridge, some of these squamates are capable of producing ventricular pressure differentials that are equivalent to those seen in mammalian and avian hearts.


          


          Respiratory


          All reptiles breathe using lungs. Aquatic turtles have developed more permeable skin, and some species have modified their cloaca to increase the area for gas exchange (Orenstein, 2001). Even with these adaptations, breathing is never fully accomplished without lungs. Lung ventilation is accomplished differently in each main reptile group. In squamates the lungs are ventilated almost exclusively by the axial musculature. This is also the same musculature that is used during locomotion. Because of this constraint, most squamates are forced to hold their breath during intense runs. Some, however, have found a way around it. Varanids, and a few other lizard species, employ buccal pumping as a complement to their normal "axial breathing." This allows the animals to completely fill their lungs during intense locomotion, and thus remain aerobically active for a long time. Tegu lizards are known to possess a proto- diaphragm, which separates the pulmonary cavity from the visceral cavity. While not actually capable of movement, it does allow for greater lung inflation, by taking the weight of the viscera off the lungs (Klein et al, 2003). Crocodilians actually have a muscular diaphragm that is analogous to the mammalian diaphragm. The difference is that the muscles for the crocodilian diaphragm pull the pubis (part of the pelvis, which is movable in crocodilians) back, which brings the liver down, thus freeing space for the lungs to expand. This type of diaphragmatic setup has been referred to as the "hepatic piston."


          How turtles and tortoises breathe has been the subject of much study. To date, only a few species have been studied thoroughly enough to get an idea of how turtles do it. The results indicate that turtles & tortoises have found a variety of solutions to this problem. The problem is that most turtle shells are rigid and do not allow for the type of expansion and contraction that other amniotes use to ventilate their lungs. Some turtles such as the Indian flapshell (Lissemys punctata) have a sheet of muscle that envelopes the lungs. When it contracts, the turtle can exhale. When at rest, the turtle can retract the limbs into the body cavity and force air out of the lungs. When the turtle protracts its limbs, the pressure inside the lungs is reduced, and the turtle can suck air in. Turtle lungs are attached to the inside of the top of the shell (carapace), with the bottom of the lungs attached (via connective tissue) to the rest of the viscera. By using a series of special muscles (roughly equivalent to a diaphragm), turtles are capable of pushing their viscera up and down, resulting in effective respiration, since many of these muscles have attachment points in conjunction with their forelimbs (indeed, many of the muscles expand into the limb pockets during contraction). Breathing during locomotion has been studied in three species, and they show different patterns. Adult female green sea turtles do not breathe as they crutch along their nesting beaches. They hold their breath during terrestrial locomotion and breathe in bouts as they rest. North American box turtles breathe continuously during locomotion, and the ventilation cycle is not coordinated with the limb movements (Landberg et al., 2003). They are probably using their abdominal muscles to breathe during locomotion. The last species to have been studied is red-eared sliders, which also breathe during locomotion, but they had smaller breaths during locomotion than during small pauses between locomotor bouts, indicating that there may be mechanical interference between the limb movements and the breathing apparatus. Box turtles have also been observed to breathe while completely sealed up inside their shells (ibid).


          Most reptiles lack a secondary palate, meaning that they must hold their breath while swallowing. Crocodilians have evolved a bony secondary palate that allows them to continue breathing while remaining submerged (and protect their brains from getting kicked in by struggling prey). Skinks (family Scincidae) also have evolved a bony secondary palate, to varying degrees. Snakes took a different approach and extended their trachea instead. Their tracheal extension sticks out like a fleshy straw, and allows these animals to swallow large prey without suffering from asphyxiation.


          


          Excretory


          Excretion is performed mainly by two small kidneys. In diapsids uric acid is the main nitrogenous waste product; turtles, like mammals, mainly excrete urea. Unlike the kidneys of mammals and birds, reptile kidneys are unable to produce liquid urine more concentrated than their body fluid. This is because they lack a specialized structure present in the nephrons of birds and mammals, called a Loop of Henle. Because of this, many reptiles use the colon to aid in the reabsorption of water. Some are also able to take up water stored in the bladder. Excess salts are also excreted by nasal and lingual salt-glands in some reptiles.


          


          Nervous


          The reptilian nervous system contains the same basic part of the amphibian brain, but the reptile cerebrum and cerebellum are slightly larger. Most typical sense organs are well developed with certain exceptions most notably the snakes lack of external ears (middle and inner ears are present). All reptilians have advanced visual depth perception compared to other animals. There are twelve pairs of cranial nerves.


          


          Reproductive


          Most reptiles reproduce sexually, though some are capable of asexual reproduction. All reproductive activity occurs with the cloaca, the single exit/entrance at the base of the tail where waste is also eliminated. Tuataras lack copulatory organs, so the male and female simply press their cloacas together as the male excretes sperm. Most reptiles, however, have copulatory organs, which are usually retracted or inverted and stored inside the body. In turtles and crocodilians, the male has a single median penis, while squamates including snakes and lizards possess a pair of hemipenes.


          Most reptiles lay amniotic eggs covered with leathery or calcareous shells. An amnion, chorion and allantois are present during embryonic life. There are no larval stages of development. Viviparity and ovoviviparity have only evolved in Squamates, and a substantial fraction of the species utilize this mode of reprduction, including all boas and most vipers. The degree of viviparity varies: some species simply retain the eggs until just before hatching, others provide maternal nourishment to supplement the yolk, while still others lack any yolk and provide all nutrients via a placenta.


          Asexual reproduction has been identified in squamates in six families of lizards and one snake. In some species of squamates, a population of females are able to produce a unisexual diploid clone of the mother. This asexual reproduction called parthenogenesis occurs in several species of gecko, and is particularly widespread in the teiids (especially Aspidocelis) and lacertids ( Lacerta). In captivity Komodo dragons (varanidae) have reproduced by parthenogenesis.


          Parthenogenetic species are also suspected to occur among chameleons, agamids, xantusiids, and typhlopids .


          
            Retrieved from " http://en.wikipedia.org/wiki/Reptile"
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              	Capital

              (and largest city)

              	Taipei

            


            
              	Official languages

              	Standard Mandarin (Guyǔ) (Chinese)
            


            
              	Demonym

              	Taiwanese or Chinese*
            


            
              	Government

              	Semi-presidential system
            


            
              	-

              	President

              	Ma Ying-jeou
            


            
              	-

              	Vice President

              	Vincent Siew
            


            
              	-

              	Premier

              	Liu Chao-shiuan
            


            
              	Establishment

              	Xinhai Revolution
            


            
              	-

              	Start of Xinhai Revolution

              	October 10, 1911
            


            
              	-

              	Republic established

              	January 1, 1912
            


            
              	-

              	Relocated to Taiwan

              	December 7, 1949
            


            
              	Area
            


            
              	-

              	Total

              	36,188km( 136th)

              13,975 sqmi
            


            
              	-

              	Water(%)

              	10.34
            


            
              	Population
            


            
              	-

              	2007estimate

              	22,911,292( 47th)
            


            
              	-

              	Density

              	633.12/km( 14th)

              1,639.43/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	$695.388 billion( 19th)
            


            
              	-

              	Per capita

              	$30,126( 28th)
            


            
              	GDP (nominal)

              	2007estimate
            


            
              	-

              	Total

              	$383,307 billion( 24th)
            


            
              	-

              	Per capita

              	$16,274( 36th)
            


            
              	HDI(2005)

              	▲ 0.932(high)( 23rd if ranked)
            


            
              	Currency

              	New Taiwan dollar (NT$) ( TWD)
            


            
              	Time zone

              	CST ( UTC +8)
            


            
              	Internet TLD

              	.tw
            


            
              	Calling code

              	+886
            


            
              	* Due to the government's territory after 1949 having little overlap with its pre-1945 territory, those who were nationals before 1949 are likely to be identified as "Chinese". Also, due to the controversial political status of Taiwan, those supporting Chinese reunification may refer to themselves as "Chinese" in addition or in place of "Taiwanese." Those favoring Taiwan independence tend to refer to themselves as "Taiwanese" only.
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          The Republic of China ( Abbr: ROC; traditional Chinese: 中 華 民 國; simplified Chinese: 中 华 民 国; Hanyu Pinyin: Zhōnghu Mngu; Tongyong Pinyin: Jhonghu Mngu; Wade-Giles: Chung-hua Min-kuo; POJ: Tiong-hoa Bin-kok) is a state in East Asia that has evolved from a single-party state with full global recognition into a multi-party democratic state with limited international recognition. It was a founding member of the United Nations. Established in 1912, the Republic of China encompassed much of mainland China. In 1945 at the end of World War II the Republic of China added the island groups of Taiwan (Formosa) and the Pescadores to its authority. These island groups, together with Kinmen and Matsu, became the full extent of the Republic of China's authority after 1949 when the Kuomintang (KMT) lost the Chinese Civil War to the Chinese Communist Party and the People's Republic of China (PRC) was founded in mainland China. Under ROC law, these areas are known as the Free Area of the Republic of China.


          Although the Republic of China has governed only Taiwan and outlying islands since 1949, during the early Cold War the ROC was recognized by most Western nations and the United Nations as the sole legitimate government of China. During the 1970s, the ROC began to lose these recognitions in favour of the People's Republic of China. The Republic of China has not formally relinquished its claim as the legitimate government of all China. Both Presidents Lee Teng-hui and Chen Shui-bian have held the view that it is a sovereign and independent country separate from mainland China and there is no need for a formal declaration of independence.


          During the 1950s and 1960s, it was common to refer to the Republic of China as Nationalist China or Free China. Over subsequent decades, the Republic of China has been commonly referred to as "Taiwan". Since the late 1970s the name "China" is commonly used to refer to the People's Republic of China. Because of diplomatic pressure from the People's Republic of China, the Republic of China is referred to as " Chinese Taipei" in most international organizations. The capital city is Taipei.


          The Republic of China was established in 1912, replacing the Qing Dynasty and ending over two thousand years of imperial rule in China. It is the oldest surviving republic in East Asia. The Republic of China on mainland China went through periods of warlordism, Japanese invasion, civil war between the Kuomintang and the Communists. The Republic of China on Taiwan has experienced rapid economic growth and industrialization, and democratization.


          Starting in 1928, the Republic of China was ruled by the Kuomintang as an authoritarian one-party state. In the 1950s and 1960s, the KMT went through wide restructuring and decreased corruption and implemented land reform. There followed a period of great economic growth, the Republic of China became one of the Four Asian Tigers, despite the constant threat of war and civil unrest. In the 1980s and 1990s the government peacefully transitioned to a democratic system, with the first direct presidential election in 1996 and the 2000 election of Chen Shui-bian, the first non-KMT after 1949 to become President of the Republic of China. The KMT regained presidency and increased its majority in the legislature in the 2008 presidential and legislative elections.


          


          


          Political status


          The political status of the Republic of China is a contentious issue. The People's Republic of China claims that the ROC government is illegitimate, referring to it as the "Taiwan Authority", while the ROC views itself as an independent sovereign state. The ROC actively claimed to be the sole legitimate government of all China since its retreat to Taiwan in 1949 until the lift of martial law in 1987. Although the administration of pro-independence President Chen Shui-bian does not actively claim jurisdiction over all of China, the national boundaries of the ROC have not been redrawn and its outstanding territorial claims from the late 1940s have not been revised. Thus, the claimed area of the ROC continue to include Mainland China, several off-shore islands, Taiwan, Outer Mongolia, northern Burma, and Tuva (now Russian territory).


          The political environment is complicated by the potential for military conflict should overt actions toward independence or reunification be taken. It is the policy of the People's Republic of China to use force to ensure reunification if peaceful reunification is no longer possible, as stated in its anti-secession law, and there are substantial military installations on the Fujian coast for this reason. As a result of Cold War politics, the United States has provided military training and sold arms to the ROC armed forces. However, the current status quo, as defined by the U.S., is supported on a quid pro quo basis between both Chinese states. The PRC is expected to "use no force or threat[en] to use force against Taiwan" and the ROC is to "exercise prudence in managing all aspects of Cross-Strait relations." Both are to refrain from performing actions or espousing statements "that would unilaterally alter Taiwan's status."


          Within the ROC, opinions are polarized between those supporting unification, represented by the Pan-Blue Coalition of parties, and those supporting independence, represented by the Pan-Green Coalition of parties. The Kuomintang, the largest Pan-Blue party, supports the status quo for the indefinite future with a stated ultimate goal of unification. However, it does not support unification in the short term with the PRC as such a prospect would be unacceptable to most of its members and the public. Ma Ying-jeou, former chairman of the KMT and the current ROC President, has set out democracy, economic development to a level near that of the ROC, and equitable wealth distribution as the conditions that the mainland must fulfill for reunification to occur. The DPP, the largest Pan-Green party, also supports the status quo because the risk of provoking the PRC is unacceptable to its members. However, President Chen Shui-bian of the DPP has stated that no matter what, any decision should be decided through a public referendum of the people of the ROC. Both parties' current foreign policy positions support actively advocating ROC participation in international organizations, but the KMT accepts the " One-China" principle and the DPP encourages economic ties with countries other than the PRC for security reasons.


          For its part, the People's Republic of China appears to find the retention of the name "Republic of China" far more acceptable than the declaration of a de jure independent Taiwan. However, with the rise of the Taiwanese independence movement, the name "Taiwan" has been employed increasingly more often on the island itself. The PRC has stated that any effort in Taiwan to formally abolish the ROC and replace it with a Republic of Taiwan would result in a strong and possibly military reaction. The current position of the United States is that the Taiwan issue must be resolved peacefully and unilateral action by either side is condemned; neither an unprovoked invasion by the PRC or a formal declaration of independence by Taiwan would be acceptable.


          Citing its One-China policy, the PRC requires other countries to give no official recognition to the ROC as a condition of maintaining diplomatic relations. As a result, there are only 23 countries that have official diplomatic relations with the Republic of China. However, most countries have unofficial representative offices in the ROC. The United States maintains unofficial relations with the ROC through the instrumentality of the American Institute in Taiwan. The ROC maintains similar de facto embassies and consulates in most countries, called " Taipei Economic and Cultural Representative Offices" (TECRO), with branch offices called "Taipei Economic and Cultural Offices" (TECO). Both TECRO and TECO are "unofficial commercial entities" of the ROC in charge of maintaining diplomatic relations, providing consular services (i.e. Visa applications), and serving the national interests of the ROC in other countries in basically the same way as an embassy or consulate.


          Also due to its One-China policy, the PRC only participates in international organizations where the ROC is not recognized as a sovereign country. In 1945, the ROC, as representative of all the territory of China, was one of the founding nations and Security Council member of the United Nations; however, in 1971, with the passage of United Nations General Assembly Resolution 2758, it was replaced by the PRC. Each year since 1992, the ROC has petitioned the UN for entry but has been unsuccessful. Most member states, including the United States, do not wish to discuss the issue of the ROC's political status for fear of souring diplomatic ties with the PRC. However, both the U.S. and Japan publicly support the ROC's bid for membership in the World Health Organization as an observer. However, though the ROC has applied for WHO membership every year since 1997 under various denominations, their efforts have consistently been blocked by PRC. Also, the Republic of China is pressured to use the politically neutral name "Chinese Taipei" in international events such as the Olympic Games when the PRC is also a party. The ROC is typically barred from using its national anthem and national flag in international events due to PRC pressure; ROC spectators attending events such as the Olympics are often barred from bringing ROC flags into venues. The ROC is able to participate as "China" in organizations that the PRC does not participate in, such as the World Organization of the Scout Movement.


          The relationship with the PRC and the related issues of Taiwan independence and Chinese reunification continue to dominate ROC politics. For any particular resolution public favour shifts greatly with small changes in wording, illustrating the complexity of public opinion on the topic.


          


          History
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          In 1911, after over two thousand years of imperial rule, China overthrew its dynastic system in favour of a republic. The Qing government, having just experienced a century of instability, suffered from both internal rebellion and foreign imperialism. The Neo-Confucian principles that had, to that time, sustained the dynastic system were now called into question and a loss of cultural self-confidence was blamed for a total of 40 million Chinese consumers of opium by 1900 (roughly 10% of the population). By the time of its embarrassing defeat by an expeditionary force led by the world's major powers in 1900 during the suppression of the Boxer Rebellion, the Qing government was already in its final throes, with only the lack of an alternative regime in sight prolonging its existence until 1912.


          The establishment of Republican China developed out of the Wuchang Uprising against the Qing on October 10, 1911. The Republic of China was established on January 1, 1912, with Dr. Sun Yat-sen as the provisional president. As part of the agreement to have the last emperor Puyi abdicate, Yuan Shikai was officially elected president in 1913. However, Yuan dissolved the ruling Kuomintang party (KMT), ignored the provisional Constitution by asserting presidential power, and ultimately declared himself Emperor of China in 1915.
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          Yuan's supporters deserted him, and many provinces declared independence and became warlord states. Yuan Shikai died of natural causes in 1916. This thrust China into a decade of warlordism. Sun Yat-sen, forced into exile, returned to Guangdong province with the help of southern warlords in 1917 and 1920, and set up successive rival governments. Sun re-established the KMT in October, 1919.


          The central power in Beijing struggled to hold on to power. An open and wide-ranging debate evolved regarding how China should confront the West. After the Treaty of Versailles, on May 4, a student protest led to a nationwide uprising and gave the movement its name.


          Chinese anarchism, specifically anarchist communism, had been one of the most prominent forms of revolutionary socialism even before the Wuchang Uprising. Following the Russian Revolution, the influence of Marxism spread and became more popular. Li Dazhao and Chen Duxiu led the Marxist-Leninist movement in the beginning. The Communist Party of China was founded in July, 1921.
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          After Sun's death in March 1925, Chiang Kai-shek became the leader of the KMT. Chiang had led the successful Northern Expedition which, with the help of the Soviet Union, defeated the warlords and nominally united China under the KMT. Soviet advisors had provided training, propaganda, popular agitation, and arms. However, Chiang soon dismissed his Soviet advisors, and purged communists and leftists from the KMT, leading to the Chinese Civil War. The Communists were pushed into the interior as Chiang Kai-shek sought to destroy them. Chiang consolidated his rule, establishing a Nationalist Government in Nanjing in 1927. Efforts were made to establish a modern civil society, by creating the Academia Sinica, the Bank of China, and other agencies.


          1932 saw the first participation in the Olympic Games by a team, representing a nominally united China under the flag of the Republic of China.


          Stability was interrupted by the Japanese invasion of Manchuria in 1931, with hostilities continuing through the Second Sino-Japanese War, part of World War II, from 1937 to 1945. The government of the Republic of China retreated from Nanjing to Chongqing. In 1945, Japan surrendered and the Republic of China became one of the founding members of the United Nations. The government returned to Nanjing.
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          After the defeat of Japan during World War II, Taiwan was surrendered to the Allies, with ROC troops accepting the surrender of the Japanese garrison. Taiwan was pronounced "retroceded" to the Chinese Republic, the effective successors of the Chinese Qing Dynasty on October 25, 1945, although proponents of Taiwan independence dispute the validity of the proclamation, arguing that the proclamation was made without a peace treaty formally transferring sovereignty. The military administration of the ROC extended over Taiwan, which led to widespread unrest and increasing tensions between Taiwanese and mainlanders. The arrest of a cigarette vendor and the shooting of a bystander on February 28, 1947 triggered island-wide unrest, which was then suppressed with military force in what is now called the 228 Incident. Mainstream estimates of casualties range from 10,000 to 30,000, mainly Taiwanese elites. The administration declared martial law in 1948.


          The Chinese civil war between the Communists and the Nationalists resumed and intensified. By the 1950s, the Republic of China lost effective control over mainland China and Hainan. Chiang Kai-shek evacuated the government from Nanjing and made Taipei the provisional capital of China. Accompanying his retreat were some two million refugees from mainland China, adding to the earlier population of approximately six million.


          Initially, the United States abandoned the KMT and expected that Taiwan would fall to the Communists. However, in 1950 the conflict between North Korea and South Korea, which had been ongoing since the Japanese withdrawal in 1945, escalated into full-blown war, and in the context of the Cold War, U.S. President Harry S. Truman intervened again and dispatched the 7th Fleet into the Taiwan Straits to prevent hostilities between Taiwan and mainland China. In the Treaty of San Francisco, which came into force on April 28, 1952, and the Treaty of Taipei, which came into force on August 5, 1952, Japan formally renounced all right, claim and title to Formosa (Taiwan) and the Pescadores (Peng-hu), and renounced all treaties signed with China before 1942. Both treaties remained silent about who would take control of the island, in part to avoid taking sides in the Chinese Civil War. Advocates of Taiwan independence have used this omission to call into question the PRC and ROC claims on Taiwan, arguing that the future of Taiwan should be decided by self-determination. Continuing conflict of the Chinese Civil War through the 1950s, and intervention by the United States notably resulted in legislations such as the Sino-American Mutual Defense Treaty and the Formosa Resolution of 1955.


          During the 1960s and 1970s, the ROC began to develop into a prosperous, technology-oriented industrialized developed country, while maintaining an authoritarian, single-party government. Because of the Cold War, most Western nations and the United Nations regarded the ROC as the sole legitimate government of China until the 1970s and especially after the termination of the Sino-American Mutual Defense Treaty; after that, most nations switched diplomatic recognition to the PRC.


          


          Government


          


          Republican China


          The first national government of the Chinese Republic was established on January 1, 1912, in Nanjing, with Sun Yat-sen as the provisional president. Provincial delegates were sent to confirm the authority of the national government, and they later also formed the first parliament. The power of this national government was both limited and short-lived, with generals controlling both central and northern provinces of China. The limited acts passed by this government included the formal abdication of the Qing dynasty and some economic initiatives.


          Shortly after the rise of Yuan Shikai, the parliament's authority became nominal; violations of the Constitution by Yuan were met with half-hearted motions of censure, and Kuomintang members of the parliament that gave up their membership in the KMT were offered 1,000 British pounds. Yuan maintained power locally by sending military generals to be provincial governors or by obtaining the allegiance of those already in power. Foreign powers came to recognize Yuan's power as well: when Japan came to China with 21 demands, it was Yuan who submitted to them, on May 25, 1915.


          When Yuan died, the parliament of 1913 was reconvened to give legitimacy to a new government. However, the real power of the time passed to military leaders, forming the warlord period. The impotent government still had its use; when World War I began, several Western powers and Japan wanted China to declare war on Germany, in order to liquidate German holdings.


          


          Present
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          The head of state is the President, who is elected by popular vote for a four-year term on the same ticket as the Vice-President. The President has authority over the five administrative branches (Yuan): the Control Yuan, Examination Yuan, Executive Yuan, Judicial Yuan and Legislative Yuan. The President appoints the members of the Executive Yuan as his cabinet, including a Premier, who is officially the President of the Executive Yuan; members are responsible for policy and administration.


          The main legislative body is the unicameral Legislative Yuan with one hundred and thirteen seats. Seventy-three are elected by popular vote from single-member constituencies; thirty-four are elected based on the proportion of nationwide votes received by participating political parties in a separate party list ballot; and six are elected from two three-member aboriginal constituencies. Members serve three-year terms. Originally the unicameral National Assembly, as a standing constitutional convention and electoral college, held some parliamentary functions, but the National Assembly was abolished in 2005 with the power of constitutional amendments handed over to the Legislative Yuan and all eligible voters of the Republic via referendums.


          The Judicial Yuan is ROC's highest judiciary. It interprets the constitution and other laws and decrees, judges administrative suits, and disciplines public functionaries. The President and Vice-President of the Judicial Yuan and fifteen Justices form the Council of Grand Justices. They are nominated and appointed by the President of the Republic, with the consent of the Legislative Yuan. The highest court, the Supreme Court, consists of a number of civil and criminal divisions, each of which is formed by a presiding Judge and four Associate Judges, all appointed for life. In 1993, a separate constitutional court was established to resolve constitutional disputes, regulate the activities of political parties and accelerate the democratization process. There is no trial by jury but the right to a fair public trial is protected by law and respected in practice; many cases are presided over by multiple judges.


          The ROC's political system does not fit traditional models. The Premier is selected by the President without the need for approval from the Legislature, but the Legislature can pass laws without regard for the President, as neither he nor the Premier wields veto power. Thus, there is little incentive for the President and the Legislature to negotiate on legislation if they are of opposing parties. In fact, since the election of the pan-Green's Chen Shui-bian as President in 2000 and the continued control of the Legislative Yuan by the pan-Blue majority, legislation has repeatedly stalled, as the two sides have been deadlocked. There is another curiosity of the ROC system; because the ROC was previously dominated by strongman single party politics, real power in the system shifted from one position to another, depending on what position was currently occupied by the leader of the state. This legacy has resulted in executive powers currently being concentrated in the office of the President rather than the Premier.


          The term ruling party was previously applied to the Kuomintang, as it was the authoritarian party that controlled all aspects of government (ruling party may also be applied to the majority party in a parliamentary system). The Soviets, who had trained Chiang and the KMT and the Communists, left a lasting mark on the practices of the KMT, and under a Leninist -style single-party state, there was little difference between the ROC government, the KMT, and the army. Today, however, the term "ruling party" has a specific, peculiar use in Taiwan and is used to describe the party holding the Presidency. This is not entirely accurate since Taiwan does not have a parliamentary system, where the executive branch is occupied by the same party or coalition that holds a majority in the legislature. This term is currently used because the Premier is appointed by the President, thus executive powers tend to be dominated by the party holding the Presidency.


          


          Administrative regions


          According to the 1947 Constitution, written before the ROC government retreated to Taiwan, the highest level administrative division is the province, which includes special administrative regions, regions, and centrally-administered municipalities. However, in 1998 the only provincial government to remain fully functional under ROC jurisdiction, Taiwan Province, was streamlined, with most responsibility assumed by the central government and the county-level governments (the other existing provincial government, Fuchien, was streamlined much earlier). The ROC currently administers two provinces and two provincial level cities.
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          The Republic of China also controls the Pratas Islands (Dong-Sha) and Taiping Island, which are part of the disputed South China Sea Islands. They were placed under Kaohsiung City after the retreat to Taiwan.


          Taichung is currently under consideration for elevation to central municipality status. Also, Taipei County and Kaohsiung County are considering mergers with their respective cities.
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          The ROC has not constitutionally renounced sovereignty over Mainland China and Outer Mongolia, but President Lee Teng-hui announced in 1991 that his government does not dispute the fact that the Communist Party rules Mainland China. In practice, although ROC law still formally recognizes residents of mainland China as citizens of the ROC, it makes a distinction between persons who have household residency in the Free Area of the Republic of China and those that do not, meaning that persons outside the area administered by the ROC must apply for special travel documents and cannot vote in ROC elections. The DPP government under Chen Shui-bian has established a representative office in Mongolia's capital, Ulan Bator. Offices established to create the appearance of domestic governance of those regions, such as the Mongolian and Tibetan Affairs Commission, lie dormant.


          


          Municipalities and cities


          ROC official boundaries continue to show thirty-five provinces, fourteen municipalities, one special administrative region and two regions, instead of the twenty-three provinces, four municipalities, two special administrative regions and five autonomous regions shown on PRC maps. The former DPP government of Chen Shui-bian had dropped regulations which had required ROC map makers to depict the constitutional boundaries.


          


          Politics
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          The original founding of the Republic centered on the Three Principles of the People (san min zhuyi): Nationalism, Democracy, and People's Livelihood (also translated "Socialism"). "Nationalism" meant standing up to Japanese and European interference, "democracy" represented elected rule modeled after the Diet of Japan, and the "people's livelihood" meant government regulation of the means of production. Another subordinate principle was the "republic of Five Races" (五族共和), which emphasized the harmony of the five major ethnic groups in China ( Han, Manchus, Mongols, Tibetans, and Uyghurs), represented by the colored stripes of the original Five-Colored Flag of the Republic. The Five Races Under One Union principle and the five-colored flag were abandoned in 1927.


          The Three Principles were not realized. Republican China was riven by warlordism, foreign invasion, and civil war. There were elected legislators, but Republican China was largely a one-party dictatorship, with some minor parties, such as the Chinese Youth Party, the National Socialist Party, and the Rural Reconstruction Party. Within the KMT, there was suppression of dissent by the Communists. The central government was weak and unable to implement land reform or wealth redistribution. Politics of this era consisted primarily of political and military struggle between the KMT and the CPC between periods of military resistance against Japanese invasion.


          [bookmark: 1949.E2.80.932005]


          19492005


          The constitution of the Republic of China was drafted before the fall of Mainland China to the Communists. It was created for the purpose of forming a coalition government between the Nationalists and the Communists for ruling all of China, including Taiwan. However, the CPC boycotted the National Assembly, and the Taiwanese representatives were not elected. The constitution went into effect December 25, 1947.


          Taiwan remained under martial law from 1948 until 1987 and much of the constitution was not in effect. Political reforms beginning in the late 1970s and continuing through the early 1990s liberalized the ROC from an authoritarian one-party state into a multiparty democracy. Since the lifting of martial law, the Republic of China has democratized and reformed, removing legacy components that were originally meant for the governing of mainland China. Many legacy components that remain are nonfunctional. This process of amendment continues. In 2000, the KMT's monopoly on power ended after the Democratic Progressive Party (DPP) won the ROC presidency. In May 2005, a new National Assembly was elected to reduce the number of parliamentary seats and implement several constitutional reforms. These reforms have been passed; the National Assembly has essentially voted to abolish itself and transfer the power of constitutional reform to the popular ballot.


          


          Present


          


          Major camps


          The political scene in the ROC is divided into two camps, with the pro-unification and centre-right KMT, People First Party (PFP), and New Party forming the Pan-Blue Coalition, and the pro-independence and centre-left Democratic Progressive Party (DPP) and centrist Taiwan Solidarity Union (TSU) forming the Pan-Green Coalition.


          Separate identity resolution


          On September 30, 2007, the ruling Democratic Progressive Party approved a resolution asserting separate identity from China and called for the enactment of a new constitution for a "normal country". It called also for general use of "Taiwan" as the island's name, without abolishing its formal name, the Republic of China.


          The Pan-Green camp tends to favour emphasizing the Republic of China as being a distinct country from the People's Republic of China. Many Pan-Green supporters seek formally declaring Taiwan independence and to drop the title of the Republic of China. Many members of the coalition, such as current President Chen Shui-bian, have moderated their views and explain that it is unnecessary to proclaim independence because "Taiwan is already an independent, sovereign country" and the Republic of China is the same as Taiwan. A small minority claim that the ROC is nonexistent and call for the establishment of an independent Republic of Taiwan. Supporters of this idea have issued self-made "passports" for their Republic of Taiwan. Attempts to use these "passports" however have been currently stopped by officials at the Taiwan Taoyuan International Airport.


          Some Pan-Blue members, especially former leaders from the older generation, support the concept of the Republic of China, which remains an important symbol of their links with China. During his visit to mainland China in April 2005, former KMT Party Chairman Lien Chan reiterated his party's belief in the "One China" policy, which states that there is only one China controlled by two governments and that Taiwan is a part of China. PFP Party Chair James Soong expressed the same sentiments during his visit in May. The more mainstream Pan-Blue position is to lift investment restrictions and pursue negotiations with the PRC to immediately open direct transportation links. Regarding independence, the mainstream Pan-Blue position is to maintain the status quo, while being open to negotiations for unification.


          


          Current political issues


          The dominant political issue in the ROC is its relationship with the PRC. Some people in the ROC desire the opening of direct transportation links with the People's Republic of China (PRC), including direct flights. This would aid many ROC businesses that have opened factories or branches in the PRC. The current DPP administration fears that such links will lead to tighter economic and political integration with the PRC, and in the 2006 Lunar New Year Speech, President Chen Shui-bian called for managed opening of links.


          Other major political issues include the passage of an arms procurement bill that the United States authorized in 2001, and the establishment of a National Communications Commission to take over from the Government Information Office, whose advertising budget exercised great control over ROC media.


          The politicians and their parties have themselves become major political issues. Corruption among some DPP administration officials has been exposed. The KMT was once the richest political party in the world and KMT assets continue to be an issue. In early 2006, President Chen Shui-bian was linked to possible corruption. The political effect on President Chen Shui-bian was great, causing a divide in the DPP leadership and supporters alike. It eventually led to the creation of a Pan-Red camp led by Ex-DPP leader Shih Ming-teh which believe the President should resign than stay in disgrace; forming a 3 side standoff. Nearing the end of 2006, KMT's chairman Ma Ying-jeou was also hit by a corruption scandal, although he has since then been cleared of any wrong-doings by the courts.


          The merger of the KMT and PFP was thought to be certain, but a string of defections from the PFP to the KMT have increased tensions within the Pan-Blue camp. There has been talk from both camps of amending the constitution to finally resolve whether the Republic of China should have a presidential system or a parliamentary system.


          


          Foreign relations
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          The foreign policy of Republican China was complicated by a lack of internal unity; competing centers of power all claimed legitimacy. There was also foreign interference and invasion. Japan, the United Kingdom, France, Italy, Germany, Russia, and other major powers all made claims to various parts of China during this time. During the early years of the Republic, almost all foreign powers recognized the "warlord" government controlled by Yuan Shi-kai in Beijing as the legitimate government of China. In return for recognition, the Republic had to give up control of Outer Mongolia and Tibet. China would remain suzerain, but Russia would be allowed to influence Mongolia while the British would be allowed in Tibet. It was also this government that sent representatives to sign the Treaty of Versailles over protests by students in the May Fourth Movement.


          After the defeat of the Beiyang Government in Beijing by the Kuomintang (Nationalists) and the purging of Communists from the party, the 1928 Nanjing Nationalist Government received widespread diplomatic recognition. This recognition lasted throughout the Chinese Civil War and World War II (though Japan established a rival puppet government during the invasion that received some recognition from the Axis Powers). Having fought on the side of the Allied Powers during World War II, the Republic of China became one of the founding members of the UN and held one of the five permanent seats on the UN Security Council.


          Despite Chiang's failures as an administrator and military strategist, he is today recognized for several diplomatic successes. In the 1930s, he was able to moderate Japanese advances by negotiating aid from Nazi Germany. Immediately prior to World War II, he was able to secure aid from his former patrons, the Soviets. During World War II and immediately afterwards, he was able to obtain large amounts of support from the US, including lend-lease supplies. Huge infusions of military assistance, equipment, advice, and cash continued even after he evacuated the KMT to Taiwan.
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          1949present


          


          After the KMT retreat to Taiwan, most countries, notably the countries in the Western Bloc, continued to maintain relations with the ROC. Due to diplomatic pressure, recognition gradually eroded and many countries switched recognition to the PRC in the 1970s. There are now only 23 countries that maintain official diplomatic relations with the ROC.


          The PRC refuses to have diplomatic relations with any nation that recognizes the ROC, and requires all nations with which it has diplomatic relations to make a statement recognizing its claims to Taiwan. In practice most major nations maintain unofficial relations with the ROC and the statement required by the PRC is ambiguously worded. The ROC maintains unofficial relations via Taipei Economic and Cultural Representative Offices or "Taipei Representative Offices" that take on most of the functions of an official embassy, such as issuing visas. Similarly, most nations maintain corresponding trade and economic offices in the ROC, such as the American Institute in Taiwan, which is the de facto embassy of the United States in the ROC.


          The ROC was a founding member of the United Nations and held China's seat on the Security Council until 1971, when it was expelled by General Assembly Resolution 2758 and replaced in all UN organs with the PRC. Multiple attempts by the ROC to rejoin the UN have not made it past committee. (See China and the United Nations.)


          Besides the dispute with the PRC over the mainland, the ROC also has a controversial relationship with Mongolia. Until 1945, the ROC claimed jurisdiction over Greater Mongolia, but under Soviet pressure, it recognized Mongolian independence. Shortly thereafter, it repudiated this recognition and continued to claim jurisdiction over Mongolia until recently. Since the late 1990s, the relationship with Mongolia has become a controversial topic. Any move to renounce sovereignty over Mongolia is controversial because the PRC claims that it is a prelude to Taiwan independence.


          The ROC is required to use the name Chinese Taipei to participate in international events due to People's Republic of China's interpretation of the One-China policy which many international organizations choose to follow. Among organizations that have this requirement are international sports federations, including the International Olympic Committee.


          


          Military
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          Several armies were associated with this era, including those of the various warlords, the KMT, and the CPC. There were two armies regarded as the "National army": the Beiyang Army of the Warlord government and later the National Revolutionary Army of the Nationalist Government.


          The founding of the Republic was made possible by mutiny within the Qing New Army. When Yuan Shikai took over as president, he was already commander of the Beiyang Army, which controlled North China. However, with Yuan's death in 1916, numerous factions within the Beiyang Army broke loose, and the leading generals of the Beiyang Army became warlords, ruling huge fiefdoms in the following decade. Regulars in these warlord armies often did not wear uniforms and the distinction between bandit and soldier was blurred.


          With the help of the Comintern, Sun Yat-sen established the National Revolutionary Army in 1925 in Guangdong with a goal of reunifying China under the Kuomintang. To this end, it initially fought against the warlords who had fractured China, successfully unifying China, and later against the Communist Red Army. A minor Sino-Soviet conflict in 1929 was fought over the administration of the Manchurian Chinese Eastern Railway. The National Revolutionary Army also fought against Japanese invasion during the Second Sino-Japanese War (1931 and 193745), which became a part of the larger World War II. Leadership of the military during this time empowered political leadership. Following the principles of Leninism the distinctions among party, state, and army were blurred.


          When the People's Liberation Army won the Chinese Civil War, much of the National Revolutionary Army retreated to Taiwan along with the government. It was later reformed into the Republic of China Army. Units which surrendered and remained in China were either disbanded or incorporated into the PLA.


          


          Present
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          Today, the Republic of China maintains a large and technologically advanced military, mainly as defense against the constant threat of invasion by the PRC under the Anti-Secession Law of the People's Republic of China. From 1949 to the 1970s the military's primary mission was to "retake the mainland." As this mission has shifted to defense, the ROC military has begun to shift emphasis from the traditionally dominant army to the air force and navy. Control of the armed forces has also passed into the hands of the civilian government. As the ROC military shares historical roots with the KMT, the older generation of high ranking officers tends to have Pan-Blue sympathies. However, many have retired and there are many more non-Mainlanders enlisting in the armed forces in the younger generations, so the political leanings of the military have moved closer to the public norm in Taiwan.


          The ROC's armed forces number approximately 300,000, with nominal reserves totaling 3,870,000. The ROC began a force reduction program to scale down its military from a level of 430,000 in the 1990s which drew to a close in 2005. Conscription remains universal for qualified males reaching age eighteen, but as a part of the reduction effort many are given the opportunity to fulfill their draft requirement through alternative service and are redirected to government agencies or defense related industries. Current plans call for a transition to a predominantly professional army over the next decade. Conscription periods will decrease by two months each year, with a final result of three months.


          The armed forces' primary concern at this time is the possibility of an attack by the PRC, consisting of a naval blockade, airborne assault and/or missile bombardment. Four upgraded Kidd class destroyers were recently purchased from the United States, significantly upgrading Taiwan's air defense and submarine hunting abilities. The Ministry of National Defense planned to purchase diesel-powered submarines and Patriot anti-missile batteries from the United States, but its budget has been stalled repeatedly by the opposition- Pan-Blue Coalition controlled legislature. The defense package has been stalled since 2001 and there is now debate about the relevance of the submarines and whether different hardware should be purchased. A significant amount of military hardware has been bought from the United States, and continues to be legally guaranteed today by the Taiwan Relations Act. In the past, the ROC has also purchased military weapons and hardware from France and the Netherlands.


          The first line of defense against invasion by the PRC is the ROC's own armed forces. Current ROC military doctrine is to hold out against an invasion or blockade until the U.S. military responds. A defense pact between the U.S. and Japan signed in 2005 implies that Japan would be involved in any response. Other U.S. allies, such as Australia, could theoretically be involved but this is unlikely in practice. It is also worth noting that there is no guarantee in the Taiwan Relations Act or any other treaty that the United States will attack the PRC, even in the event of invasion.


          


          Economy
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          During the first half of the twentieth century the economy of the Republic of China was essentially capitalist, with much foreign interference. Progress was impeded by constant war and internal and external strife.


          The weak national government made some attempts to promote economic activity, such as by establishing the Industrial Bank of China. There was little government control of the economy however, other than causing runaway inflation by overprinting money to finance wars against the Japanese and the Communists. Foreign debts also made the national government susceptible to foreign influence. The Nationalists, like Yuan Shi-kai before them, were propped up through massive economic loans by the United States.


          China at the time was largely agrarian, with most of the land, and thus the wealth, concentrated in a wide pyramid structure. Much of the land was owned by a few very wealthy landowners; the general population were tenant farmers who did not own land. The founders of both the Republic of China and the Communist Party had aimed to overturn this inequality. The Henan famine (194344) aided the collapse of the Republican government. Labor unions had been crushed in the purge of the Communists from the Kuomintang, leading to more inequality. Many of the wealthiest landowners and business leaders were also ministers and officials of the state and were often corrupt, preventing effective measures from being implemented.


          


          Taiwan Miracle
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          Taiwan's quick industrialization and rapid growth during the latter half of the twentieth century, has been called the " Taiwan Miracle" (台灣奇蹟) or "Taiwan Economic Miracle". As it has developed alongside Singapore, South Korea and Hong Kong, the ROC is one of the industrialized developed countries known as the " Four Asian Tigers".


          Japanese rule prior to and during World War II brought forth changes in the public and private sectors of the economy, most notably in the area of public works, which enabled rapid communications and facilitated transport throughout much of the island. The Japanese also improved public education and made the system compulsory for all ROC citizens during this time.


          When the KMT government fled to Taiwan it brought the entire gold reserve and the foreign currency reserve of mainland China to the island which stabilized prices and reduced hyperinflation. More importantly, as part of its retreat to Taiwan, KMT brought with them the intellectual and business elites from the mainland. This unprecedented influx of monetary and human capital laid the foundation for Taiwan's later dramatic economic development. The KMT government instituted many laws and land reforms that it had never effectively enacted on mainland China. The government also implemented a policy of import-substitution, attempting to produce imported goods domestically. Much of this was made possible through US economic aid, subsidizing the higher cost of domestic production. Native Taiwanese were largely excluded from the mainlander-dominated government.


          In 1962, Taiwan had a per capita gross national product (GNP) of $170, placing the island's economy squarely between Zaire and Congo. By 2005 Taiwan's per capita GNP, adjusted for purchasing power parity (PPP), had soared to $29,000 (2006 est.), contributing to a Human Development Index equivalent to that of other developed countries.


          According to economist Paul Krugman, the rapid growth was made possible by increases in capital and labor, but not an increase in efficiency. In other words, the savings rate increased, and work hours were both lengthened and many more people, such as women, entered the work force.


          Dwight Perkins and others cite certain methodological flaws in Krugman's (and Alwyn Young's) research, and suggest that much of Taiwan's growth can be attributed to increases in productivity. These productivity boosts were achieved through land reform, structural change (urbanization and industrialization), and an economic policy of export promotion rather than import substitution.


          


          Present


          Today the Republic of China has a dynamic capitalist, export-driven economy with gradually decreasing state involvement in investment and foreign trade. In keeping with this trend, some large government-owned banks and industrial firms are being privatized. Real growth in GDP has averaged about eight percent during the past three decades. Exports have provided the primary impetus for industrialization. The trade surplus is substantial, and foreign reserves are the world's third largest. The Republic of China's current GDP (PPP) per capita is equal to the average of EU Countries.


          The Republic of China has its own currency, the New Taiwan dollar.


          Agriculture constitutes only two percent of the GDP, down from 35 percent in 1952. Traditional labor-intensive industries are steadily being moved offshore and with more capital and technology-intensive industries replacing them. The ROC has become a major foreign investor in the PRC, Thailand, Indonesia, the Philippines, Malaysia, and Vietnam. It is estimated that some 50,000 Taiwanese businesses and 1,000,000 businesspeople and their dependents are established in the PRC.


          Because of its conservative financial approach and its entrepreneurial strengths, the ROC suffered little compared with many of its neighbors from the 1997 Asian Financial Crisis. Unlike its neighbors South Korea and Japan, the Taiwanese economy is dominated by small and medium sized businesses, rather than the large business groups. The global economic downturn, however, combined with poor policy coordination by the new administration and increasing bad debts in the banking system, pushed Taiwan into recession in 2001, the first whole year of negative growth since 1947. Due to the relocation of many manufacturing and labor intensive industries to the PRC, unemployment also reached a level not seen since the 1970s oil crisis. This became a major issue in the 2004 presidential election. Growth averaged more than 4% in the 2002-2006 period and the unemployment rate fell below 4%.


          The ROC often joins international organizations under a politically neutral name. The ROC is a member of governmental trade organizations such as the World Trade Organization under the name Separate Customs Territory of Taiwan, Penghu, Kinmen and Matsu since 2002.


          


          Education


          The Republic of China has a twenty-two year comprehensive educational system influenced by the Japanese educational system. The system has been successful in that pupils in the ROC boast some of the highest test scores in the world, especially in mathematics and science; however, it has also been criticized for placing excessive pressure on students and eschewing creativity in favour of rote memorization.


          The literacy rate is 96.1%.


          


          Demographics


          The population of areas under control of the Republic of China was estimated in July 2006 at 23,036,087 spread across a total land area of 35,980square kilometres (13,890sqmi) making it the twelfth most densely populated country in the world with a population density of 640/km (1,658/sqmi). 98% of Taiwan's population is made up of Han Chinese while 2% are Austronesian aborigines.
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          There are approximately over 18,718,600 religious followers in Taiwan as of 2005 (81.3% of total population) and over 14-18% are non-religious. According to the newest census as of 2005 of the ROC government recognizes 26 religions, the five largest religious organizations in Taiwan are: Buddhism (8,086,000 or 35.1%), Taoism (7,600,000 or 33%), I-Kuan Tao (810,000 or 3.5%), Protestantism (605,000 or 2.6%), Catholicism (298,000 or 1.3%) and smaller religions. But according to the CIA World Factbook and other latest sources from U.S. Department of States or the Religious Affairs Section of the MOI, over 80% to 93% of the population were influenced by the mixture of Buddhism, Taoism, Confucianism and Ancestor worship.


          Taiwan is undergoing a decline in birth rates with a population growth of just 0.61% for the year 2006. The official national language is Mandarin Chinese though the majority also speak Taiwanese (deriving from the Min Nan speech of Fujian province) and Hakka. Aboriginal languages are becoming extinct as the aborigines have become sinicized and the ROC government has not preserved the Formosan languages.


          


          Largest cities


          The figures below are the 2007 estimates for the ten largest urban populations within administrative city limits; a different ranking exists when considering the total municipal populations (which includes suburban and rural populations).
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              	Taipei City
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              	Kaohsiung

              	Kaohsiung City

              	1,520,555
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              	Tainan City
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              	6

              	Jhonghe

              	Taipei County

              	409,698
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              	Hsinchu

              	Hsinchu

              	400,430
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              	Keelung

              	Keelung

              	390,397
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              	Taipei County

              	389,541
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              	Taipei County

              	388,979
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          Public health


          Health care in the ROC is managed by the Bureau of National Health Insurance (BNHI).


          The current program was implemented in 1995 and is considered a social insurance. The government health insurance program maintains compulsory insurance for employed, impoverished, un-employed citizens and persons of natural disasters with fees that correlate to the individual and/or family income; it also maintains protection for non-citizens working in Taiwan. The 2001 premium for the district population was US$18.88 per person per month. A standardized method of calculation applies to all persons and can optionally be paid by an employer or by individual contributions.


          BNHI insurance coverage requires co-payment at the time of service for most services unless it is a preventative health service, for low-income families, veterans, children under three years old, or in the case of catastrophic diseases. Low income households maintain 100% premium coverage by the BNHI and co-pays are reduced for disabled or certain elderly peoples.


          According to a recently published survey, out of 3,360 patients surveyed at a randomly chosen hospital, 75.1% of the patients said they are "very satisfied" with the hospital service; 20.5% said they are "okay" with the service. Only 4.4% of the patients said they are either "not satisfied" or "very not satisfied" with the service or care provided.


          Taiwan has its own Centre for Disease Control, and during the SARS outbreak occurring in March of 2003 confirmed 347 cases. During the outbreak the CDC and local governments set up monitored stations throughout public transportation, recreational sites and other public areas. With full containment in July of 2003, there has not been a case of SARS reported since.


          BNHI Facility Contract Distribution facilities total 17,259, including:
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              	Chinese medicine clinics
            


            
              	1,085

              	inpatient/outpatient facilities
            


            
              	437

              	local community hospitals
            


            
              	35

              	Chinese medicine hospitals
            


            
              	23

              	academic medical centers
            

          


          Basic coverage areas of the insurance include:


          
            
              	
                
                  	Inpatient care


                  	Ambulatory care


                  	Laboratory tests


                  	Prescription and over-the-counter drugs


                  	Dental services

                

              

              	

              	
                
                  	Mental Illness


                  	Traditional Chinese medicine


                  	Home care


                  	Preventative services*

                

              

              	
                



                


              
            

          


          * child check-ups, prenatal care, pap smears, adult check-ups


          In 2004 the infant mortality rate was 5.3 with 15 physicians and 63 hospital beds per 10,000 people. The life expectancy for males was 73.5 years and 79.7 years for females according the World Health Report. Since the inception of the BNHI in 1995 the aggregate life expectancy increase is 1.6 years for males and 2 years for females, possibly a key indicator for success in the BNHI program considering the relatively stable life expectancy rate prior to the initiative.


          Other health related programs in Taiwan are the Centre for Disease Control and the Department of Health.


          


          Calendar


          Following the imperial tradition of using the sovereign's era name and year of reign, official ROC documents use the Republic (Chinese: 民國; pinyin: mngo; literally "The Country of the People") system of numbering years in which the first year (民國元年) was 1912, the year of the founding of the Republic of China. For example, 2007 is the "96th year of the Republic" (民國九十六年, 民國96年, or simply 96). As Chinese era names are traditionally two characters long, 民國 (Republic) is employed as an abbreviation of 中華民國 (Republic of China).


          Months and days are numbered according to the Gregorian calendar. Based on Chinese National Standard CNS 7648: Data Elements and Interchange Formats  Information Interchange  Representation of Dates and Times, (similar to ISO 8601), year numbering may use the A.D. system as well as the ROC era. For example, May 3, 2004 may be written 2004-05-03 or R.O.C.93-05-03.


          The ROC era numbering happens to be the same as the numbering used by North Korea because its founder, Kim Il-sung, was born in 1912. The years in Japan's Taishō period (July 30, 1912 to December 25, 1926) are also coincident with the ROC era.


          The use of the ROC era system extends beyond official documents. When used to mark expiration dates on products for export, they can be misunderstood as having an expiration date 11 years earlier than intended. Misinterpretation is more likely in the cases when the prefix (R.O.C. or 民國) is omitted.


          Traditional Chinese holidays such as the Chinese New Year, the Lantern Festival, and the Dragon Boat Festival are celebrated regularly.


          


          International rankings


          
            
              	Context

              	Organization

              	Rank

              	Year

              	Source
            


            
              	GDP (PPP)

              	International Monetary Fund / CIA

              	19/179 (IMF)

              18/227 (CIA)

              	2007

              	IMF

              CIA
            


            
              	GDP (PPP) per capita

              	International Monetary Fund / CIA

              	28/179 (IMF)

              40/227 (CIA)

              	2007

              	IMF

              CIA
            


            
              	Worldwide press freedom index

              	Reporters Without Borders

              	32/169

              	2007

              	
            


            
              	Freedom of the Press

              	Freedom House

              	20/194

              	2007

              	
            


            
              	Index of Economic Freedom

              	The Wall Street Journal and the Heritage Foundation

              	26/162

              	2007

              	
            


            
              	Economic Freedom of the World

              	Fraser Institute

              	24/130

              	2004

              	
            


            
              	Ease of Doing Business Index

              	World Bank

              	50/178

              	2008

              	
            


            
              	Global Competitiveness Report

              	World Economic Forum

              	13/125

              	20062007

              	
            


            
              	Business Competitiveness Index

              	World Economic Forum

              	21/121

              	2006

              	
            


            
              	Worldwide quality-of-life index

              	The Economist

              	21/111

              	2005

              	
            


            
              	Global e-Government Study

              	Brown University

              	2/198

              	2006

              	
            


            
              	Richard Lynn and Tatu

              Vanhanen IQ and Global Inequality

              	Dr. Richard Lynn, Professor Emeritus

              of Psychology at the University of Ulster

              	5/185

              	2006

              	
            


            
              	World Competitiveness Yearbook

              	International Institute for Management Development

              	13/55

              	2008

              	
            


            
              	Network Readiness Index

              	World Economic Forum

              	17/127

              	20072008

              	
            


            
              	Corruption Perceptions Index

              	Transparency International

              	34/180

              	2007

              	
            


            
              	Travel and Tourism Competitiveness Index

              	World Economic Forum

              	30/124

              	2007

              	
            


            
              	IT industry competitiveness index

              	Economist Intelligence Unit

              	6/64

              	2007

              	
            


            
              	E-readiness rankings

              	Economist Intelligence Unit

              	19/70

              	2008

              	
            


            
              	Environmental Performance Index

              	Yale University

              	40/149

              	2008

              	
            


            
              	Bertelsmann Transformation Index (Status)

              	Bertelsmann Foundation

              	4/125

              	2008

              	
            


            
              	Bertelsmann Transformation Index (Managem.)

              	Bertelsmann Foundation

              	7/125

              	2008

              	
            

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Republic_of_China"
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              	Anthem: Amhrn na bhFiann

              The Soldier's Song
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                  Location of Republic of Ireland(dark green)

                  on the European continent(light green &dark grey)

                  in the European Union(light green)  [Legend]

                

              
            


            
              	Capital

              (and largest city)

              	Dublin

            


            
              	Official languages

              	Irish, English
            


            
              	Ethnic groups

              	White: 94.8% (including 0.5% Irish Traveller)

              Asian: 1.3%

              Black: 1.1%

              Other/Mixed: 1.1%

              Not Stated: 1.7%
            


            
              	Demonym

              	Irish
            


            
              	Government

              	Republic and Parliamentary democracy
            


            
              	-

              	President

              	Mary McAleese
            


            
              	-

              	Taoiseach

              	Brian Cowen, TD
            


            
              	-

              	Tnaiste

              	Mary Coughlan, TD
            


            
              	Independence

              	from the United Kingdom
            


            
              	-

              	Declared

              	24 April 1916
            


            
              	-

              	Ratified

              	21 January 1919
            


            
              	-

              	Recognised

              	6 December 1922
            


            
              	-

              	Current constitution

              	29 December 1937
            


            
              	EU accession

              	January 1, 1973
            


            
              	Area
            


            
              	-

              	Total

              	70,273km( 120th)

              27,133 sqmi
            


            
              	-

              	Water(%)

              	2.00
            


            
              	Population
            


            
              	-

              	2007estimate

              	4,339,000
            


            
              	-

              	2006census

              	4,239,848( 121st)
            


            
              	-

              	Density

              	60.3/km( 139th)

              147.6/sqmi
            


            
              	GDP( PPP)

              	2006estimate
            


            
              	-

              	Total

              	$177.2 billion( 50th)
            


            
              	-

              	Per capita

              	$45,600( 8th)
            


            
              	GDP (nominal)

              	2006estimate
            


            
              	-

              	Total

              	$202.9 billion( 30th)
            


            
              	-

              	Per capita

              	$50,150( 5th)
            


            
              	HDI(2005)

              	▲ 0.959(high)( 5th)
            


            
              	Currency

              	Euro ( ) ( EUR)
            


            
              	Time zone

              	WET ( UTC+0)
            


            
              	-

              	Summer( DST)

              	IST ( WEST)( UTC+1)
            


            
              	Internet TLD

              	.ie2
            


            
              	Calling code

              	+353
            


            
              	Patron saint

              	St. Patrick
            


            
              	1

              	Before 1999: Irish pound.
            


            
              	2

              	The .eu domain is also used, as it is shared with other European Union member states.
            

          


          Ireland ( Irish: ire, pronounced [ˈeːrʲə]) is a country in north-western Europe. The modern sovereign state occupies about five-sixths of the island of Ireland, which was first partitioned on May 3, 1921. It is bordered by Northern Ireland (part of the United Kingdom) to the north, by the Atlantic Ocean to the west, by the Irish Sea to the east and by the Celtic Sea and St George's Channel to the South and South-East. Legally, the term Republic of Ireland ( Irish: Poblacht na hireann) is the description of the State but Ireland is its name.


          In 1937 Ireland became the successor-state to the Irish Free State. Ireland was one of the poorest countries in Western Europe and had high emigration. The protectionist economy was opened in the late 1950s and Ireland joined the European Community (now the European Union) in 1973. An economic crisis led Ireland to start large-scale economic reforms in the late 1980s. Ireland reduced taxation and regulation dramatically compared to other EU countries.


          Today, the Index of Economic Freedom ranks Ireland as the world's third most economically free country. Despite a forecast for reduced economic growth in 2008, Ireland is currently rated as having the fifth highest gross domestic product per capita and the eighth highest gross domestic product per capita considering purchasing power parity, and having the fifth highest Human Development Index rank. The country also boasts the highest quality of life in the world, ranking first in the Economist Intelligence Units Quality-of-life index. Ireland was ranked fourth on the Global Peace Index. Ireland also has high rankings for its education system, political freedom and civil rights, press freedom and economic freedom; it was also ranked fourth from the bottom on the Failed States Index, being one of the few "sustainable" states in the world. Ireland has emerged as an attractive destination and foreign immigrants who now make up approximately 10% of the population. Ireland's population is the fastest growing in Europe with an annual growth rate of 2.5%.


          Ireland is a member of the EU, the OECD, and the UN. Ireland's policy of neutrality means it is not a member of NATO, although it does contribute to peacekeeping missions sanctioned by the UN.


          


          Name


          Article 4 of the Irish constitution, which was adopted in 1937, provides that the name of the state is ire, or, in the English language, Ireland. For all official purposes including in international treaties and in other legal documents, where the language of the documents is English, the Irish government uses the name Ireland. The same is true in respect of the name ire for documents written in Irish. Institutions of the European Union follow the same practice. Since Irish became an official EU language on 1 January 2007, at EU meetings name plates for the state read as ire - Ireland, just as the two official names are used on Irish passports.


          Since 1949 the Republic of Ireland Act has provided that the Republic of Ireland ( Irish: Poblacht na hireann) is the official description for the state. The Act was intended primarily to declare that Ireland was a republic rather than a form of constitutional monarchy. It provided the states official description but it did not change its name.


          What is now Ireland has been known by a range of other names, all of which are still sometimes used unofficially. The whole island of Ireland was unilaterally proclaimed an independent republic by rebels in 1916 and styled as the Irish Republic ( Irish: Poblacht na hireann, subsequently also Saorstt ireann). Following the 1918 general election, that proclamation was ratified by a large majority of the Irish Members of Parliament. Between 1921 and 1922, when the British government legislated to establish what is now Ireland as an autonomous region of the United Kingdom, it was named Southern Ireland. Following the Anglo-Irish Treaty, from 1922 until 1937, as a dominion in the British Commonwealth, it was styled as the Irish Free State ( Irish:Saorstt ireann). That name was abolished with the adoption of the current Irish constitution. Other colloquial names such as the Twenty-Six Counties and The South (a name frequently used by people in Northern Ireland) are also often used.


          


          History


          Ireland is the successor-state to the Dominion called the Irish Free State. That Dominion came into being when all of the island of Ireland seceded from the United Kingdom of Great Britain and Ireland on 6 December 1922. However, the following day the Parliament of Northern Ireland exercised its right under the Anglo-Irish Treaty to opt back into the United Kingdom. This action, known as the Partition of Ireland, followed four attempts to introduce devolved autonomous government over the whole island of Ireland (in 1886, 1893, 1914 and 1920). The Irish Free State was abolished when Ireland was formally established on 29 December 1937, the day its constitution came into force.


          Irish independence in 1922 was preceded by the Easter Rising of 1916, when Irish volunteers and the Irish Citizen Army took over sites in Dublin and Galway under terms expressed in the Proclamation of the Irish Republic. The seven signatories of this proclamation, Patrick Pearse, Thomas MacDonagh, Thomas Clarke, Sean MacDiarmada, Joseph Plunkett, Eamonn Ceannt and James Connolly, were executed, along with nine others, and thousands were interned precipitating the Irish War of Independence.


          


          Early background


          From the Act of Union on 1 January 1801 until 6 December 1922, Ireland had been part of the United Kingdom of Great Britain and Ireland. During the Great Famine from 1845 to 1849 the island's population of over 8 million fell by 30 percent. One million Irish died of starvation and another 1.5 million emigrated, which set the pattern of emigration for the century to come and would result in a constant decline up to the 1960s. From 1874, but particularly from 1880 under Charles Stewart Parnell, the Irish Parliamentary Party moved to prominence through widespread agrarian agitation that won improved tenant land reforms and with its attempts to win two Home Rule Bills, which would have granted Ireland limited national autonomy within the United Kingdom. These nevertheless led to the grass-roots control of national affairs under the Local Government (Ireland) Act 1898 previously in the hands of landlord dominated grand juries.
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          Home Rule statute


          Home Rule seemed certain in 1911 when the House of Lords lost their veto, and John Redmond secured the Third Home Rule Act 1914. The Unionist movement, however, had been growing since 1886 among Irish Protestants after the introduction of the first home rule bill, fearing that they would face discrimination and lose economic and social privileges if Irish Catholics were to achieve real political power. Though Irish unionism existed throughout the whole of Ireland, in the late nineteenth and early twentieth century unionism was particularly strong in parts of Ulster, where industrialisation was more common in contrast to the more agrarian rest of the island. (Any tariff barriers would, it was feared, most heavily hit that region.) In addition, the Protestant population was more strongly located in Ulster, with unionist majorities existing in about four counties.


          


          Mounting resistance


          Under the leadership of the Dublin-born Sir Edward Carson of the Irish Unionist Party and the northerner Sir James Craig of the Ulster Unionist Party unionists became strongly militant in order to oppose the Coercion of Ulster. In 1914, to avoid rebellion with Ulster, the British Prime Minister H. H. Asquith, with agreement of the Irish Party leadership, amended a clause into the bill providing for home rule for 26 of the 32 counties, with an as of yet undecided new set of measures to be introduced for the area to be temporarily excluded. Though it received the Royal Assent and was placed on the statute books, the Third Home Rule Act 1914's implementation was suspended until after the Great War. (The war at that stage was expected to be ended by 1915, not the four years it did ultimately last.) For the prior reasons of ensuring the implementation of the Act at the end of the war, Redmond and his Irish National Volunteers supported the Allied cause, and 175,000 joined Irish regiments of the 10th (Irish), 16th (Irish) and 36th (Ulster) divisions of the New British Army.


          In January 1919, after the December 1918 general election, 73 of Ireland's 106 MPs elected were Sinn Fin members who refused to take their seats in the British House of Commons. Instead, they set up an Irish parliament called Dil ireann. This Dil in January 1919 issued a Declaration of Independence and proclaimed an Irish Republic. The Declaration was mainly a restatement of the 1916 Proclamation with the additional provision that Ireland was no longer a part of the United Kingdom. The new Irish Republic was recognised internationally only by the Russian Republic. The Republic's Aireacht (ministry) sent a delegation under Ceann Comhairle Sen T. O'Kelly to the Paris Peace Conference, 1919, but it was not admitted.


          After the bitterly fought War of Independence, representatives of the British government and the Irish treaty delegates, led by Arthur Griffith, Robert Barton and Michael Collins negotiated the Anglo-Irish Treaty in London from 11 October  6 December 1921. The Irish delegates set up headquarters at Hans Place in Knightsbridge and it was here in private discussions that the decision was taken at 11.15am on 5 December to recommend the Treaty to Dil ireann. Under the Treaty the British agreed to the establishment of an independent Irish State whereby the Irish Free State (in the Irish language Saorstt ireann) with dominion status was created. Dil ireann narrowly ratified the treaty.
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          The Treaty was not entirely satisfactory to either side. It gave more concessions to the Irish than the British had intended to give but did not go far enough to satisfy republican aspirations. The new Irish Free State was in theory to cover the entire island, subject to the proviso that six counties in the north-east, termed "Northern Ireland" (which had been created as one of the two separate Home Rule regions under the Government of Ireland Act 1920) could opt out and choose to remain part of the United Kingdom, which they duly did. The remaining twenty-six counties (originally " Southern Ireland" under the Act) became the Irish Free State, a constitutional monarchy over which the British monarch reigned (from 1927 with the title King of Ireland). It had a Governor-General, a bicameral parliament, a cabinet called the " Executive Council" and a prime minister called the President of the Executive Council.


          


          Permeating partition


          The Irish Civil War was the direct consequence of the creation of the Irish Free State. Anti-Treaty forces, led by amon de Valera, objected to the fact that acceptance of the Treaty abolished the Irish Republic of 1919 to which they had sworn loyalty, arguing in the face of public support for the settlement that the "people have no right to do wrong". They objected most to the fact that the state would remain part of the British Commonwealth and that Teachta Dla would have to swear an oath of fidelity to King George V and his successors. Pro-Treaty forces, led by Michael Collins, argued that the Treaty gave "not the ultimate freedom that all nations aspire to and develop, but the freedom to achieve it".


          At the start of the war, the Irish Republican Army (IRA) split into two opposing camps: a pro-treaty IRA and an anti-treaty IRA. The pro-Treaty IRA became part of the new Irish Army. However, through the lack of an effective command structure in the anti-Treaty IRA, and their defensive tactics throughout the war, Collins and his pro-treaty forces were able to build up an army with many tens of thousands of WWI veterans from the 1922 disbanded Irish regiments of the British Army, capable of overwhelming the anti-Treatyists. British supplies of artillery, aircraft, machine-guns and ammunition boosted pro-treaty forces, and the threat of a return of Crown forces to the Free State removed any doubts about the necessity of enforcing the treaty. The lack of public support for the anti-treaty forces (often called the Irregulars) and the determination of the government to overcome the Irregulars contributed significantly to their defeat.


          The destruction caused by the war caused considerable economic damage to the Free State in the earliest days of its existence, and Northern Ireland's Unionists became hardened in distancing themselves from the Free State.
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          New Constitution


          On December 29, 1937, a new constitution, the Constitution of Ireland, came into force. It replaced the Constitution of the Irish Free State and created a new state called simply "ire" or in the English language "Ireland". The former Irish Free State government had taken steps to formally abolish the Office of Governor-General some months before the new Constitution came into force .


          Although the State's constitutional structures provided for a President of Ireland it was not technically a republic as the office of President replaced the office of Governor General (the King's representative) rather than the King (at the same time the office of Taoiseach (Prime Minister) replaced the office of President of the Executive Council).


          The principal key role possessed by a head of state, that of symbolically representing Ireland internationally remained vested, in statutory law, in the King of Ireland as an organ of the Irish government. It is not without significance that amon de Valera, as Taoiseach, retained for himself the portfolio of what was then Minister for Exernal Affairs (now Foreign Affairs) and consequently, from 1936 to 1949, the role of the King of Ireland in the Irish state was greatly reduced and ambiguous. Effectively, all of the King's official duties were abolished but one: under the External Relations Act 1937, the King continued to represent Ireland in foreign and commonwealth affairs.


          Ireland remained neutral during World War II, a period it described as The Emergency.


          The position of King of Ireland ceased with the passage of the Republic of Ireland Act 1948, which came into force on 18 April 1949 when the office of President of Ireland replaced that of the King of Ireland. The act, as the name suggests, declared the state to be a republic. The Crown of Ireland Act was formally repealed in the Republic of Ireland by the Statute Law Revision (Pre-Union Irish Statutes) Act, 1962.


          The Irish state had remained a member of the then- British Commonwealth after independence until the declaration of a republic on 18 April 1949. Under the Commonwealth rules at the time, a declaration of a republic automatically terminated membership of the Commonwealth. Ireland therefore immediately ceased to be a member and did not subsequently reapply for membership when the Commonwealth later changed its rules to allow republics to join the Commonwealth. Ireland joined the United Nations in 1955.


          


          Economic opening


          From the 1920s Ireland had high trade barriers such as high tariffs and a policy of import substitution. A high number of residents emigrated. In the 1950s, 400,000 (a seventh of the population) emigrated. It became increasingly clear that economic nationalism was unsustainable. While other European countries enjoyed fast growth, Ireland suffered economic stagnation, emigration, and other ills.


          The policy changes were drawn together in Economic Development, an official paper published in 1958 that advocated free trade, foreign investment, productive (rather than mainly social) investment, and growth rather than fiscal restraint as the prime objective of economic management. Ireland joined the European Community (now the European Union) in 1973.


          During the 1970s, the population increased for the first time since independence, by 15 percent for the decade. National income increased at an annual rate of about 4 percent. Employment increased by around 1 percent per year, but the state sector amounted to a large part of that. Public sector employment was a third of the total workforce by 1980. Budget deficits and public debt increased, leading to the crisis in the 1980s.


          In the Northern Ireland question, Irish governments started to seek a peaceful reunification of Ireland and have usually cooperated with the British government in the violent conflict involving many paramilitaries and the British Army in Northern Ireland known as " The Troubles". A peace settlement for Northern Ireland, the Belfast Agreement, was approved in 1998 in referendums north and south of the border. As part of the peace settlement, Ireland dropped its territorial claim to Northern Ireland. The peace settlement is currently being implemented.


          


          Recent history


          By the 1980s, underlying economic problems become pronounced. High unemployment, emigration, growing public debt returned. Middle income workers were taxed 60% of their marginal income. Unemployment was 20%. Annual emigration to overseas reached over 1% of population. Public deficits reached 15% of GDP. Fianna Fil, which was largely responsible for the spending hikes in the late 1970s that caused much of the economic turmoil in which they found themselves, was elected in 1987 and surprised everyone by announcing a swing toward small government.


          Public spending was reduced quickly and taxes cut. Ireland promoted competition in all areas. For instance, Ryanair utilized Ireland's deregulated aviation market and helped European regulators to see benefits of competition in transport markets. The more competitive economy attracted foreign investment quickly. Intel invested in 1989 and was followed by hordes of technology companies such as Microsoft and Google, who have found Ireland an excellent investment location. All government parties have had a consensus about the economic development.


          In less than a decade, the GDP per capita ranking rose from 21st in 1993 to 4th in 2002. Between 1985 and 2002, private sector jobs increased 59% compared to -1% in Sweden. Between 1984 and 2002, GDP per capita increased 111% compared to 36% in Sweden.


          


          Politics


          


          Ireland is a republic, with a parliamentary system of government. The President of Ireland, who serves as head of state, is elected for a seven-year term and can be re-elected only once. The president is largely a figurehead but can still carry out certain constitutional powers and functions, aided by the Council of State, an advisory body. The Taoiseach ( prime minister), is appointed by the president on the nomination of parliament. Most Taoisigh have been the leader of the political party which wins the most seats in the national elections. It has become normal in the Republic for coalitions to form a government, and there has not been a single-party government since 1989.


          The bicameral parliament, the Oireachtas, consists of the President of Ireland, a Senate, Seanad ireann, being the upper House, and a House of Representatives, Dil ireann, being the lower House. The Seanad is composed of sixty members; eleven nominated by the Taoiseach, six elected by two universities, and 43 elected by public representatives from panels of candidates established on a vocational basis. The Dil has 166 members, Teachta Dla, elected to represent multi-seat constituencies under the system of proportional representation by means of the Single Transferable Vote. Under the constitution, parliamentary elections must be held at least every seven years, though a lower limit may be set by statute law. The current statutory maximum term is five years.
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          The Government is constitutionally limited to fifteen members. No more than two members of the Government can be selected from the Seanad, and the Taoiseach, Tnaiste (deputy prime minister) and Minister for Finance must be members of the Dil. The current government consists of a coalition of three parties; Fianna Fil under Taoiseach Brian Cowen, the Green Party under leader John Gormley and the Progressive Democrats under Senator Ciarn Cannon. The last scheduled general election to the Dil took place on 24 May 2007, after it was called by the Taoiseach on 29 April.


          The main opposition in the current Dil consists of Fine Gael under Enda Kenny, the Labour Party under Eamon Gilmore and Sinn Fin. A number of independent deputies also sit in Dil ireann though less in number than before the 2007 election.


          Ireland joined the European Union in 1973 but has chosen to remain outside the Schengen Treaty. Citizens of the UK can freely enter Ireland without a passport thanks to the Common Travel Area, but some form of identification is required at airports and seaports. Ireland has voted against a number of European treaties. On 12 June, 2008, Ireland voted in a referendum which rejected the Lisbon treaty. This has caused much controversy within the EU and may affect the future of the Union


          


          Counties


          The Republic of Ireland traditionally had twenty-six counties, and these are still used in cultural and sporting contexts. They are also used for postal purposes. Dil constituencies are required by statute to follow county boundaries, as far as possible. Hence counties with greater populations have multiple constituencies (e.g. Limerick East/West) and some constituencies consist of more than one county (e.g. Sligo-North Leitrim), but by and large, the actual county boundaries are not crossed.


          As local government units, however, some have been restructured, with the now-abolished County Dublin distributed among three new county councils in the 1990s and County Tipperary having been administratively two separate counties since the 1890s, giving a present-day total of twenty-nine administrative counties and five cities. The five cities  Dublin, Cork, Limerick, Galway, and Waterford (Kilkenny is a city but does not possess a city council)  are administered separately from the remainder of their respective counties. Five boroughs  Clonmel, Drogheda, Kilkenny, Sligo and Wexford  have a level of autonomy within the county:
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                   Clonmel Town (Borough)


                  	Clare


                  	Galway

                   Galway City


                  	Mayo


                  	Roscommon


                  	Sligo

                   Sligo Town (Borough)


                  	Leitrim


                  	Donegal

                

              
            

          


          These counties are grouped together into regions for statistical purposes.


          


          Geography, climate, and environment
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          The island of Ireland extends over 84,421 Square kilometres (32,556 square miles), of which 83% (approx. five-sixths) belong to the Republic (70,280 km; 27,103sqmi), while the remainder constitute Northern Ireland. It is bound to the west by the Atlantic Ocean, to the northeast by the North Channel. To the east is found the Irish Sea which reconnects to the ocean via the southwest with St George's Channel and the Celtic Sea. The west coast of Ireland mostly consists of cliffs, hills and low mountains (the highest point being Carrauntoohil at 1,038 m or 3,406 ft). The interior of the country is relatively flat land, traversed by rivers such as the River Shannon and several large lakes or loughs. The centre of the country is part of the River Shannon watershed, containing large areas of bogland, used for peat extraction and production.


          The local temperate climate is modified by the North Atlantic Current and is relatively mild. Summer temperatures exceed 30  C (86 F) usually once every decade, though commonly reach 29 C (84  F) most summers, and freezes occur only occasionally in winter, with temperatures below -6 C (21 F) being uncommon. Precipitation is very common, with some parts of the country getting up to 275 days with rain annually.


          Chief city conurbations are the capital Dublin 1,045,769 on the east coast, Cork 190,384 in the south, Limerick 90,757 in the mid-west, Galway 72,729 on the west coast, and Waterford 49,213 on the south east coast (see Cities in Ireland).


          


          Impact of agriculture


          The long history of agricultural production coupled with modern intensive agricultural methods (such as pesticide and fertiliser use) has placed pressure on biodiversity in Ireland. Agriculture is the main factor determining current land use patterns in Ireland, leaving limited land to preserve natural habitats (also forestry and urban development to a lesser extent), in particular for larger wild mammals with greater territorial requirements. With no top predator in Ireland, populations of animals that cannot be controlled by smaller predators (such as the fox) are controlled by annual culling, i.e. semi-wild populations of deer. A land of green fields for crop cultivation and cattle rearing limits the space available for the establishment of native wild species. Hedgerows, however, traditionally used for maintaining and demarcating land boundaries, act as a refuge for native wild flora. Their ecosystems stretch across the countryside and act as a network of connections to preserve remnants of the ecosystem that once covered the island.


          Pollution from agricultural activities is one of the principal sources of environmental damage. "Runoff" of contaminants into streams, rivers and lakes impact the natural fresh-water ecosystems. Subsidies under the Common Agricultural Policy which supported these agricultural practices and contributed to land-use distortions are undergoing reforms. The CAP still subsidises some potentially destructive agricultural practices, however, the recent reforms have gradually decoupled subsidies from production levels and introduced environmental and other requirements.


          Forest covers about 10% of the country, with most designated for commercial production. Forested areas typically consist of monoculture plantations of non-native species which may result in habitats that are not suitable for supporting a broad range of native species of invertebrates. Remnants of native forest can be found scattered around the country, in particular in the Killarney National Park. Natural areas require fencing to prevent over-grazing by deer and sheep that roam over uncultivated areas. This is one of the main factors preventing the natural regeneration of forests across many regions of the country.


          


          Education


          The education systems are largely under the direction of the government via the Minister for Education and Science (currently Batt O'Keefe, TD). Recognised primary and secondary schools must adhere to the curriculum established by authorities that have power to set them.


          The Programme for International Student Assessment, coordinated by the OECD, currently ranks Ireland's education as the 20th best in the world, being significantly higher than the OECD average.


          Primary, Secondary and Tertiary (University/College) level education are all free in Ireland for all EU citizens.


          


          Economy


          


          The economy of Ireland has transformed in recent years from an agricultural focus to a modern knowledge economy, focusing on services and high-tech industries and dependent on trade, industry and investment. Economic growth in Ireland averaged a (relatively high) 10% from 19952000, and 7% from 20012004. Industry, which accounts for 46% of GDP, about 80% of exports, and 29% of the labour force, now takes the place of agriculture as the country's leading sector.


          Exports play a fundamental role in Ireland's growth, but the economy also benefits from the accompanying rise in consumer spending, construction, and business investment. On paper, the country is the largest exporter of software-related goods and services in the world. In fact, a lot of foreign software, and sometimes music, is filtered through the country to avail of Ireland's non-taxing of royalties from copyrighted goods.


          A key part of economic policy, since 1987, has been Social Partnership which is a neo-corporatist set of voluntary 'pay pacts' between the Government, employers and trades unions. These usually set agreed pay rises for three-year periods.


          Ireland joined in launching the Euro currency system in January 1999 (leaving behind the Irish pound) along with eleven other EU nations. The 1995 to 2000 period of high economic growth led many to call the country the Celtic Tiger. The economy felt the impact of the global economic slowdown in 2001, particularly in the high-tech export sector  the growth rate in that area was cut by nearly half. GDP growth continued to be relatively robust, with a rate of about 6% in 2001 and 2002. Growth for 2004 was over 4%, and for 2005 was 4.7%.


          With high growth came high levels of inflation, particularly in the capital city. Prices in Dublin, where nearly 30% of Ireland's population lives, are considerably higher than elsewhere in the country, especially in the property market.


          Measuring Ireland's level of income per capita is a complicated issue. Ireland possesses the second highest GDP ( PPP) per capita in the world (US$43,600 as of 2006), behind Luxembourg, and the fifth highest Human Development Index, which is calculated partially on the basis of GDP per capita. However, many economists feel that GDP per capita is an inappropriate measure of national income for Ireland, as it neglects the fact that much income generated in Ireland belongs to multinational companies and eventually goes offshore. Another measure, Gross National Income per head, takes account of this and therefore many economists feel it is a superior measure of income in the country. In 2005, the World Bank measured Ireland's GNI per head at $41,140 - the seventh highest in the world, sixth highest in Western Europe, and the third highest of any EU member state. Also, a study by The Economist found Ireland to have the best quality of life in the world. This study employed GDP per capita as a measure of income rather than GNI per capita.


          The positive reports and economic statistics mask several underlying imbalances. The construction sector, which is inherently cyclical in nature, now accounts for a significant component of Ireland's GDP. A recent downturn in residential property market sentiment has highlighted the over-exposure of the Irish economy to construction, which now presents a threat to economic growth. Several successive years of economic growth have led to an increase in inequality in Irish society (see Economy of Ireland - Recent developments) and a decrease in poverty. Irelands's Gini co-efficient is 30.4, slightly below the OECD average of 30.7. Figures show that 6.8% of Ireland's population suffer "consistent poverty".


          However, after a construction boom in the last decade, economic growth is now slowing. There has been a significant fall in house prices and the cost of living is rising. It is said the Irish economy is rebalancing itself. The ESRI predicts that the Irish economy wil not grow this year at all and may retract by -0.5% in 2008, down hugely from 4.7% growth in 2007, but expects economic growth to near 2% again in 2009 and near 4% in 2010. The huge reduction in construction has caused Irelands massive economic downturn, if construction was not included in the economic outlook Ireland would still grow by about 2.5% however this is the first time in over 2 decades that the ESRI has applied the term recession to the Irish economy. Ireland now has the second-highest level of household debt in the world, at 190% of household income.


          


          Currency


          The currency in the Republic of Ireland is the Euro (ISO currency code EUR) . Euro banknotes are issued in 5, 10, 20, 50, 100, 200 and 500 denominations. Euro Banknotes are common across Europe, however Ireland has its own unique signature on Euro coins The Government in Ireland decided on a single national design for all Irish coin denominations. They show the Celtic harp, a traditional symbol of Ireland, decorated with the year of issue and the word "ire".


          


          Military


          Ireland's armed forces are organised under the Irish Defence Forces ( glaigh na hireann). The Irish Army is relatively small compared to other neighbouring armies in the region, but is well equipped, with 8,500 full-time military personnel (13,000 in the reserve army). This is principally due to Ireland's policy of neutrality, and its "triple-lock" rules governing participation in conflicts whereby approval must be given by the UN, the Government and the Dil before any Irish troops are deployed into a conflict zone. Deployments of Irish soldiers cover UN peace-keeping duties, protection of Ireland's territorial waters (in the case of the Irish Naval Service) and Aid to Civil Power operations in the state. See Irish neutrality.


          There is also an Irish Air Corps and Reserve Defence Forces ( Irish Army Reserve and Naval Service Reserve) under the Defence Forces. The Irish Army Rangers is a special forces branch which operates under the aegis of the army.


          Over 40,000 Irish servicemen have served in UN peacekeeping missions around the world.


          The Republic's air facilities were used by the U.S. military for the delivery of military personnel involved in the 2003 invasion of Iraq through Shannon Airport; previously the airport had been used for the invasion of Afghanistan in 2001, as well as the First Gulf War. This is part of a longer history of use of Shannon for controversial military transport, under Irish military policy which, while ostensibly neutral, was biased towards NATO during the Cold War. During the Cuban Missile Crisis, Sen Lemass authorised the search of Cuban and Czech aircraft passing through Shannon and passed the information to the CIA.


          During the Second World War, although officially neutral, Ireland supplied similar, though more extensive, support for the Allied Forces (see Irish neutrality during World War II). Since 1999, Ireland has been a member of NATO's Partnership for Peace program.


          


          Demographics


          
            
              	International rankings
            


            
              	Indicator

              	Rank

              	Measure
            


            
              	Economy
            


            
              	GDP (PPP) per capita

              	2nd

              	$44,087
            


            
              	GNP

              	7th

              	$41,140
            


            
              	Unemployment rate

              	28th

              	4.30%
            


            
              	CO2 emissions

              	30th

              	10.3 t
            


            
              	Electricity consumption

              	61st

              	22.79 GWh
            


            
              	Economic Freedom

              	3rd

              	1.58
            


            
              	Politics
            


            
              	Human Development Index

              	5th

              	0.959
            


            
              	Political freedom

              	1st*

              	1
            


            
              	Press freedom

              	8th*

              	2.00
            


            
              	Corruption (A higher score means less (perceived) corruption.)

              	17th

              	7.5
            


            
              	Global Peace Index

              	4th

              	1.396
            


            
              	Democracy Index

              	11th

              	9.01
            


            
              	Failed States Index

              	 4th

              	19.5
            


            
              	Henley Visa Restrictions Index

              	2nd

              	129
            


            
              	Society
            


            
              	Literacy rate

              	18th*

              	99.0%
            


            
              	Quality-of-life index

              	1st

              	8.333 (out of 10)
            


            
              	Broadband penetration

              	

              	22.9%
            


            
              	Mobile phone penetration

              	

              	121%
            


            
              	Alcohol consumption

              	2nd

              	13.7 L

              3.0 impgal

              3.6 USgal
            


            
              	Beer consumption

              	2nd

              	131.1L

              28.8impgal

              34.6USgal
            


            
              	International Property Rights Index

              	14th

              	7.4
            


            
              	Health
            


            
              	Life expectancy

              	

              	78.4
            


            
              	Birth rate

              	

              	15.2
            


            
              	Fertility rate

              	133rd

              	1.96
            


            
              	Infant mortality

              	172th

              	4.9
            


            
              	Death rate

              	

              	6.5
            


            
              	Suicide rate

              	48th

              	♂ 16.3

              ♀ 3.2
            


            
              	HIV/AIDS rate

              	123rd

              	0.10%
            


            
              	Notes
            


            
              	 indicates rank is in reverse order (e.g. 1st is lowest)

              * joint with one or more other countries

               per capita

               per 1000 people

               per woman

               per 1000 live births

              per 100,000 people

              ♂ indicates males, ♀ indicates females
            

          


          Genetic research suggests that the first settlers of Ireland, and parts of North-Western Europe, came through migrations from Iberia following the end of the most recent ice age. After the Mesolithic, the Neolithic and Bronze Age migrants introduced Celtic culture and languages to Ireland. These later migrants from the Neolithic to Bronze Age still represent a minority of the genetic heritage of Irish people. ("Origins of the British", Stephen Oppenheimer, 2006) Culture spread throughout the island, and the Gaelic tradition became the dominant form in Ireland. Today, Irish people are mainly of Gaelic ancestry, and although some of the population is also of Norse, Anglo-Norman, English, Scottish, French and Welsh ancestry, these groups have been assimilated and do not form distinct minority groups. Gaelic culture and language forms an important part of national identity. In the UK, Irish Travellers are a recognised ethnic minority group, politically (but not ethnically) linked with mainland European Roma and Gypsy groups, although in Ireland, they are not, instead they are classified as a "social group".


          Ireland, as of 2007, contains the fastest growing population in Europe. The growth rate in 2006 was 2.5%, the third year in a row it has been above 2%. This rapid growth can be said to be due to falling death rates, rising birth rates and high immigration rates.


          


          Languages


          The official languages are Irish and English. Teaching of the Irish and English languages is compulsory in the primary and secondary level schools that receive money and recognition from the state. Some students may be exempt from the requirement to receive instruction in either language. English is by far the predominant language spoken throughout the country. People living in predominantly Irish-speaking communities, Gaeltacht regions, are limited to the low tens of thousands in isolated pockets largely on the western seaboard. Road signs are usually bilingual, except in Gaeltacht regions, where they are in Irish only. The legal status of place names has recently been the subject of controversy, with an order made in 2005 under the Official Languages Act changing the official name of certain locations from English back to Irish (e.g. Dingle had its name changed to An Daingean despite local opposition and a local plebiscite requesting that the name be changed to a bilingual version: Dingle Daingean Ui Chuis. Most public notices are only in English, as are most of the print media. Most Government publications and forms are available in both English and Irish, and citizens have the right to deal with the state in Irish if they so wish. National media in Irish exist on TV ( TG4), radio (e.g. Raidi na Gaeltachta), and in print (e.g. L Nua and Foinse).


          According to the 2006 census, 1,656,790 people (or 39%) in the Republic regard themselves as competent in Irish; though no figures are available for English-speakers, it is thought to be almost 100%.


          The Polish language is one of the most widely-spoken languages in Ireland after English and Irish: there are over 63,000 Poles resident in Ireland according to the 2006 census. Other languages spoken in Ireland include Shelta, spoken by the Irish Traveller population and a dialect of Scots is spoken by the descendents of Scottish settlers in Ulster.


          Most students at second level choose one or two foreign languages to learn. Languages available for the Junior Certificate and the Leaving Certificate include French, German, Italian and Spanish; Leaving Certificate students can also study Arabic, Japanese and Russian. Some schools also offer Ancient Greek, Hebrew Studies and Latin at second level.


          


          Recent population growth


          Ireland's population has increased significantly in recent years. Much of this population growth can be attributed to the arrival of immigrants and the return of Irish people (often with their foreign-born children) who emigrated in large numbers in earlier years during periods of high unemployment. In addition the birth rate in Ireland is currently over double the death rate, which is highly unusual among Western European countries. Approximately 10% of Ireland's population is now made up of foreign citizens.
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          The CSO has published preliminary findings based on the 2006 Census of Population. These indicate:


          
            	The total population of Ireland on Census Day, April 23, 2006, was 4,234,925, an increase of 317,722, or 8.1% since 2002


            	Allowing for the incidence of births (245,000) and deaths (114,000), the derived net immigration of people to Ireland between 2002 and 2006 was 186,000.


            	The total number of non-nationals (foreign citizens) resident in Ireland is 419,733, or around 10% (plus 1,318 people with 'no nationality' and 44,279 people whose nationality is not stated).


            	The single largest group of immigrants comes from the United Kingdom (112,548) followed by Poland (63,267), Lithuania (24,628), Nigeria (16,300), Latvia (13,319), the United States (12,475), China (11,161), and Germany (10,289).


            	94.8% of the population was recorded as having a 'White' ethnic or cultural background. 1.1% of the population had a 'Black or Black Irish' background, 1.3% had an 'Asian or Asian Irish' background and 1.7% of the population's ethnic or cultural background was 'not stated'.


            	The average annual rate of increase, 2%, is the highest on record  compared to 1.3% between 1996 and 2002 and 1.5% between 1971 and 1979.


            	The 2006 population was last exceeded in the 1861 Census when the population then was 4.4 million The lowest population of Ireland was recorded in the 1961 Census  2.8 million.


            	All provinces of Ireland recorded population growth. The population of Leinster grew by 8.9%; Munster by 6.5%; and the long-term population decline of the Connacht- Ulster Region has stopped.


            	The ratio of males to females has declined in each of the four provinces between 1979 and 2006. Leinster is the only province where the number of females exceeds the number of males. Males predominate in rural counties such as Cavan, Leitrim, and Roscommon while there are more females in cities and urban areas.

          


          A more detailed breakdown of these figures is available online. Census 2006 Principal Demographic Results PDF(894 KiB)


          Detailed statistics into the population of Ireland since 1841 are available at Irish Population Analysis.


          


          Religion
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          Ireland is officially a secular state, and the constitution states that the state is forbidden from endowing any particular religion. Approximately 86.8% of the population are Roman Catholic, and the country has one of the highest rates of regular and weekly church attendance in the Western World. However, there has been a major decline in this attendance among Irish Catholics in the course of the past 30 years. Between 1996 and 2001, regular Mass attendance, declined further from 60% to 48% (it had been above 90% before 1973), and all but two of its sacerdotal seminaries have closed (St Patrick's College, Maynooth and St Malachy's College, Belfast). A number of theological colleges continue to educate both ordained and lay people.


          The second largest Christian denomination, the Church of Ireland (Anglican), was declining in number for most of the twentieth century, but has more recently experienced an increase in membership, according to the 2002 census, as have other small Christian denominations, as well as Hinduism. Other large Protestant denominations are the Presbyterian Church in Ireland, followed by the Methodist Church in Ireland. The very small Jewish community in Ireland also recorded a marginal increase (see History of the Jews in Ireland) in the same period.


          The patron saints of Ireland are Saint Patrick and Saint Bridget.


          According to the 2006 census, the number of people who described themselves as having "no religion" was 186,318 (4.4%). An additional 1,515 people described themselves as agnostic and 929 as atheist instead of ticking the "no religion" box. This brings the total nonreligious within the state to 4.5% of the population. A further 70,322 (1.7%) did not state a religion.


          


          Religion and politics


          


          Constitution


          The 1937 Constitution of Ireland gave the Catholic Church a "special position" as the church of the majority, but also recognised other Christian denominations and Judaism. As with other predominantly Catholic European states (e.g., Italy), the Irish state underwent a period of legal secularisation in the late twentieth century. In 1972, the article of the Constitution naming specific religious groups, including the Catholic Church, was deleted by the fifth amendment of the constitution in a referendum.


          Article 44 remains in the Constitution. It begins:


          
            	The State acknowledges that the homage of public worship is due to Almighty God. It shall hold His Name in reverence, and shall respect and honour religion.

          


          The article also establishes freedom of religion (for belief, practice, and organisation without undue interference from the state), prohibits endowment of any particular religion, prohibits the state from religious discrimination, and requires the state to treat religious and non-religious schools in a non-prejudicial manner.


          


          Abortion and divorce


          Catholic doctrine prohibits abortion in all circumstances, putting it in conflict with the pro-choice movement. In 1983, the Eighth Amendment of the Constitution of Ireland recognised "the right to life of the unborn", subject to qualifications concerning the "equal right to life" of the mother. The case of Attorney General v. X prompted passage of the Thirteenth and Fourteenth Amendments, guaranteeing the right to travel abroad to have an abortion performed, and the right of citizens to learn about "services" that are illegal in Ireland but legal outside the country (see Abortion in Ireland).


          Catholic and Protestant attitudes in 1937 also disapproved of divorce, which was prohibited by the original Constitution. It was not until 1995 that the Fifteenth Amendment repealed this ban.


          


          Sex abuse scandals


          The Catholic Church was hit in the 1990s by a series of sexual abuse scandals and cover-up charges against its hierarchy. In 2005, a major inquiry was made into child sexual abuse allegations. The Ferns report, published on 25 October 2005, revealed that more than 100 cases of child sexual abuse, between 1962 and 2002, by 21 priests, had taken place in the Diocese of Ferns alone. The report criticised the Garda and the health authorities, who failed to protect the children to the best of their abilities; and in the case of the Garda before 1988, no file was ever recorded on sexual abuse complaints.


          


          Education


          Despite a large number of schools in Ireland being run by religious organisations, a general trend of secularism is occurring within the Irish population, particularly in the younger generations. Many efforts have been made by secular groups, to eliminate the rigorous study in the second and sixth classes, to prepare for the sacraments of Holy Communion and confirmation in Catholic schools - parents can ask for their children to be excluded from religious study if they wish. However, religious studies as a subject was introduced into the state administered Junior Certificate in 2001, although it is not compulsory and deals with aspects of different religions, not focusing on one particular religion.


          Schools run by religious organisations, but receive public money and recognition, are not allowed to discriminate against pupils based upon religion (or lack of).


          


          Contraception and gay rights


          In the past, Ireland has historically favoured conservative legislation regarding sexuality. For example, contraception was illegal in Ireland until 1979. Another example is the legislation which outlawed homosexual acts was not repealed until 1993 although it was generally only enforced when dealing with underage sex. However, Ireland has taken steps to change its policies in regards to these issues; for instance, discrimination based on sexual preference is illegal. The Irish government published same-sex civil partnerships legislation in June 2008, which is expected to be law within a year. A poll carried out in 2008, showed that 84% of Irish people supported civil marriage or civil partnerships for gay and lesbian couples, with 58% supporting full marriage rights in registry offices.


          


          Culture


          The island of Ireland has produced the Book of Kells, and writers such as George Berkeley, Sheridan le Fanu, Jonathan Swift, James Joyce, George Bernard Shaw, Richard Brinsley Sheridan, Oliver Goldsmith, Oscar Wilde, W.B. Yeats, Patrick Kavanagh, Samuel Beckett, Brian O'Nolan, who published as Flann O'Brien, John Millington Synge, Sen O'Casey, Seamus Heaney, Bram Stoker, Elizabeth Bowen, Kate O'Brien, Sen  Faolin, Frank O'Connor, William Trevor and others. Shaw, Yeats, Beckett and Heaney are Nobel Literature laureates. Other prominent writers include John Banville, Roddy Doyle, Pdraic  Conaire, Mirtn  Cadhain, Samus  Grianna, Dermot Bolger, Maeve Binchy, Frank McCourt, Edna O'Brien, Nuala N Dhomhnaill, Paul Muldoon, Thomas McCarthy, Joseph O'Connor, Eoin Colfer, John McGahern and Colm Tibn.


          Prominent Irish artists include Nathaniel Hone, James Arthur O'Connor, Roderick O'Conor, Jack Yeats, William Orpen, Mainie Jellett, Louis le Brocquy, Anne Madden, Robert Ballagh, James Coleman, Dorothy Cross and John Gerrard.


          Ireland is known for its Irish traditional music, but has produced many other internationally influential artists in other musical genres, such as U2, Thin Lizzy, The Pogues, The Corrs the alternative rock group The Cranberries, Blues guitarist Rory Gallagher, folk singer Christy Moore, Celtic Woman, The Chieftains, Academy Award winner Glen Hansard of The Frames, Chris de Burgh and singers Enya and Sinad O'Connor.


          In classical music, the island of Ireland was also the birthplace of the notable composers Turlough O'Carolan, John Field (inventor of the Nocturne), Gerald Barry, Michael William Balfe, Sir Charles Villiers Stanford and Charles Wood.


          Robert Boyle was a seventeenth-century physicist and discovered Boyle's Law. Ernest Walton of Trinity College Dublin shared the 1951 Nobel Prize in Physics for "splitting the atom". William Rowan Hamilton was a significant mathematician. The Irish philosopher and theologian Eriugena, was considered one of the leading intellectuals of his era.


          


          Architecture


          The architecture of Ireland is one of the most visible features in the Irish countryside - with remains from all eras since the stone age abounding. Ireland is famous for its ruined and intact Norman and Anglo-Irish castles, small whitewashed thatched cottages and Georgian urban buildings. What are unaccountably somewhat less famous are the great, still complete palladian and rococo country houses which can be favourably compared to anything similar in northern Europe, and the country's many mighty Gothic and neo-Gothic cathedrals and buildings. Despite the ofttimes significant British and European influence, the fashion and trends of architecture have been adapted to suit the peculiarities of the particular location. In the late 20th century a new economic climate resulted in a renaissance of Irish culture and design, placing some of Ireland's cities, once again, at the cutting edge of modern architecture.


          


          Entertainment


          Successful entertainment exports in the late twentieth century include acts such as U2, Thin Lizzy, The Pogues, My Bloody Valentine, Rory Gallagher, Sinad O'Connor, Boomtown Rats, The Corrs, Horslips, Boyzone, Ronan Keating, The Cranberries, Clannad, Gilbert O'Sullivan, Westlife and Enya, and the internationally acclaimed dance shows Riverdance and Lord of the Dance.


          In the early twenty-first century, Damien Rice and The Thrills rose to international fame. The Frames are a popular band in Ireland who are on the rise world-wide, although their status as possibly the best-liked live band in Ireland is under threat from newer bands like Bell X1.


          
            [image: U2, the most successful Irish band of all time and one of the biggest bands internationally since the 1980s.]

            
              U2, the most successful Irish band of all time and one of the biggest bands internationally since the 1980s.
            

          


          Notable Hollywood actors from the Republic of Ireland include Maureen O'Hara, Barry Fitzgerald, George Brent, Arthur Shields, Maureen O'Sullivan, Richard Harris, Peter O'Toole, Pierce Brosnan, Gabriel Byrne, Brendan Gleeson, Daniel Day Lewis (by citizenship), Colm Meaney, Colin Farrell, Brenda Fricker, Jonathan Rhys-Meyers, Stuart Townsend and Cillian Murphy.


          The flourishing Irish film industry, state-supported by Bord Scannn na hireann, helped launched the careers of directors Neil Jordan and Jim Sheridan, and supported Irish films such as John Crowley's Intermission, Neil Jordan's Breakfast on Pluto, and others. A policy of tax breaks and other incentives has also attracted international film to Ireland, including Mel Gibson's Braveheart and Steven Spielberg's Saving Private Ryan.


          


          Sport


          The national sports, administered by the Gaelic Athletic Association, are Gaelic football and hurling, arguably the world's fastest field team sport in terms of game play. Handball is also administered by the Gaelic Athletic Association. Notable former Gaelic Athletic Association players include the now retired pair of DJ Carey and Peter Canavan. The former Taoiseach Jack Lynch was a noted hurler and All-Ireland winner before entering politics. Well-known current players include Henry Shefflin, Sean Cavanagh and Colm Cooper.


          Ireland has produced a number of talented sportsmen and women. In association football, former players include Roy Keane, Johnny Giles, Liam Brady, Denis Irwin, Packie Bonner, Niall Quinn and Paul McGrath, while players whose careers are ongoing include Lee Carsley, Steve Finnan, Shay Given, Damien Duff, John O'Shea and Robbie Keane. In rugby, Ireland has produced Brian O'Driscoll, Ronan O'Gara, Paul O'Connell, David Wallace and Keith Wood.


          In athletics, Sonia O'Sullivan, Eamonn Coghlan, Catherina McKiernan, Ronnie Delaney, John Treacy, David Gillick, and Derval O'Rourke have won medals at international events.


          In Cricket, the Ireland cricket team is an all Ireland team representing both the Republic of Ireland and Northern Ireland. Ireland played in the 2007 World Cricket League and earlier managed to qualify for the 2007 Cricket World Cup. In their first match of the tournament they tied with Zimbabwe and in the second match they caused the biggest ever World Cup upset by beating Pakistan and eliminating them from the tournament. Many Irish players have played in England's county system and some in the Indian Cricket League. Notable Irish Cricketers include Ed Joyce the English batsman.


          Ken Doherty is a former World Champion (1997) snooker player.


          John L. Sullivan, born 1858 in the United States to Irish immigrant parents, was the first modern world heavyweight champion. Barry McGuigan and Steve Collins were also world champion boxers, while Bernard Dunne was a European super bantamweight champion and Michael Carruth an Olympic gold medallist. Current prospects in the middleweight division are the undefeated John Duddy, and Andy Lee who has one defeat. Both fighters are aiming for world championship fights.


          In motorsport, during the 1990s Jordan Grand Prix became the only independent team to win multiple Formula One races. Rallying also has a measure of popularity as a spectator sport, and in 2007 the Rally of Ireland (which was held in both the Republic of Ireland and Northern Ireland) became a qualifying round of the FIA World Rally Championship and attracted an estimated attendance of some 200,000 spectators.


          In cycling, Ireland produced Stephen Roche, the first and only Irishman to win the Tour de France in 1987, and the prolific Sen Kelly.


          In golf, the current British Open champion is Irishman Pdraig Harrington.


          Professional wrestler, Prince Devitt, was born in Dublin, and has made a large impact in the last few years on the independent circuit in Europe, Japan, and the United States.


          In 2002, Dermott Lennon became the first Irish rider to win a Show Jumping World Championship gold medal.


          


          Transport
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          The Republic of Ireland has three main international airports ( Dublin, Shannon, and Cork) that serve a wide variety of European and intercontinental routes with scheduled and chartered flights. The national airline is Aer Lingus, although low cost airline Ryanair is the largest airline. The route between London and Dublin is the busiest international air route in Europe, with 4.5 million people flying between the two cities in 2006.


          Railways services are provided by Iarnrd ireann. Dublin is the centre of the network, with two main stations ( Heuston and Connolly) linking to the main towns and cities. The Enterprise service, run jointly with Northern Ireland Railways, connects Dublin with Belfast. Dublin has a steadily improving public transport network of varying quality including the DART, LUAS, Bus service and an expanding rail network.


          The motorways and major trunk roads are managed by the National Roads Authority. The rest of the road network is managed by the local authorities in each of their areas.


          Regular ferry services operate between the Republic of Ireland and Great Britain, the Isle of Man and France.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Republic_of_Ireland"
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              	Motto:Слобода или смрт

              (English: "Freedom or Death")
            


            
              	Anthem: Денес над Македонија

              (English: "Today over Macedonia")
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              	Largest city

              	Skopje
            


            
              	Official languages

              	Macedonian1
            


            
              	Demonym

              	Macedonian
            


            
              	Government

              	Parliamentary republic
            


            
              	-

              	President

              	Branko Crvenkovski
            


            
              	-

              	Prime Minister

              	Nikola Gruevski ( VMRODPMNE)
            


            
              	Independence from

              	Yugoslavia
            


            
              	-

              	Independence declared

              Officially recognised

              	September 8, 1991

              8 April 1993
            


            
              	Area
            


            
              	-

              	Total

              	25,713km( 148th)

              9,779 sqmi
            


            
              	-

              	Water(%)

              	1.9%
            


            
              	Population
            


            
              	-

              	Jan.01,2006estimate

              	2,038,514( 143rd)
            


            
              	-

              	2002census

              	2,022,547
            


            
              	-

              	Density

              	79/km( 111th)

              205/sqmi
            


            
              	GDP( PPP)

              	2006estimate
            


            
              	-

              	Total

              	$16.94 billion( 103rd)
            


            
              	-

              	Per capita

              	$7,645
            


            
              	GDP (nominal)

              	2006estimate
            


            
              	-

              	Total

              	$16,410 billion( 121st)
            


            
              	-

              	Per capita

              	$7,645( 80th)
            


            
              	Gini(2004)

              	29.3(low)
            


            
              	HDI(2005)

              	▲ 0.801(high)( 69th)
            


            
              	Currency

              	Macedonian denar ( MKD)
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-

              	Summer( DST)

              	CEST( UTC+2)
            


            
              	Internet TLD

              	.mk
            


            
              	Calling code

              	+389
            


            
              	1

              	Albanian is widely spoken in Western Macedonia. In some areas Turkish, Serbian, Romany and Aromanian are also spoken.
            

          


          The Republic of Macedonia ( Macedonian: Република Македонија, Republika Makedonija listen), often referred to as Macedonia, is a landlocked country on the Balkan peninsula in southeastern Europe. It is bordered by Serbia and Kosovo to the north, Albania to the west, Greece to the south, and Bulgaria to the east.


          It was admitted to the United Nations in 1993 under the provisional reference the former Yugoslav Republic of Macedonia commonly abbreviated to FYROM, pending resolution of a naming dispute with Greece. Many other international institutions and countries have recognised the country under the same reference, although an overall majority of countries recognise it under its constitutional name.


          The Republic of Macedonia forms approximately 35.8% of the land and 40.9% of the population of the wider geographical region of Macedonia, as it was defined in the late 19th century. The capital is Skopje, with 506,926 inhabitants according to a 2004 census, and there are a number of smaller cities, notably Bitola, Kumanovo, Prilep, Tetovo, Ohrid, Veles, tip, Kočani, Gostivar and Strumica. It has more than 50 natural and artificial lakes and sixteen mountains higher than 2,000 meters (6,550 ft).


          The country is a member of the UN and the Council of Europe and a member of La Francophonie, the World Trade Organization (WTO), and the Organization for Security and Cooperation in Europe. Since December 2005 it is also a candidate for joining the European Union and has applied for NATO membership.


          


          History


          

          The lands governed by the Republic of Macedonia were previously the southernmost part of the Socialist Federative Republic of Yugoslavia. Its current borders were fixed shortly after World War II when the Anti-Fascist Assembly for the National Liberation of Macedonia declared the People's Republic of Macedonia as a separate nation within Yugoslavia.


          Over the centuries the territory which today forms the Republic of Macedonia was ruled by a number of different states and former empires.


          


          Ancient History


          The first recorded state on the territory of the Republic of Macedonia was the Thraco-Illyrian kingdom of Paionia, which covered the Axius River valley and the surrounding areas. Philip II of Macedon took over the southernmost regions of Paeonia in 336 BC and founded the city of Heraclea Lyncestis, near what is now Bitola. Philip's son Alexander the Great conquered the remainder of Paeonia, which then became part of his empire. Subsequently the territory was conquered by Rome and became part of two Roman provinces. The greater part was within Macedonia Salutaris, but the northern border regions, inhabited by the Dardani, became a part of Moesia Superior. By 400 AD the Paeonians had lost their identity, and Paeonia was merely a geographic term.


          


          The Medieval period
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          In the late 6th century AD, as Byzantine control over the area disintegrated, the region was increasingly settled by various Slavic tribes from the north, such as Draguvites, Bersites, Sagudates, Smoleanoi and Strymonoi. During this decay in Byzantine power, some of the pre-Slavic inhabitants retreated to fortified Greek cities along the Aegean Sea, others took refuge in mountains, whilst many others were assimilated by the Slavs. These people were a large mix of indigenous Balkaners ( Greeks, Illyrians and Thracians as well as "Roman" settlers and foederati that had settled the area over the preceding centuries; sharing a sense of Graeco-Roman identity (by was of language and customs). The Slavs of Byzantine Macedonia organised themselves in autonomous rural societies called by the Greeks "ί" ( Sklaviniai). The Byzantine emperors would aim to Hellenise and incorporate the Sklaviniai into the socio-economic rule of Byzantium. While Byzantine achieved this with the Slavs of the Thracian theme, the emperors had to resort to military expeditions to pacify the Sklaviniai of Macedonia, often repeatedly. These expeditions reached their peak with Justinian II, and Byzantine accounts report that as many as 200,000 from Macedonia to central Anatolia, forcing them to pay tribute and serve in the imperial army. Whilst many of the Slavs in Macedonia had to acknowledge Byzantine authority, the majority remained ethnically independent, and continued to form the demographic majority in the region as a whole. Rather than forming a unified Slavic state, they continued to live as separate tribes. Circa 850 AD, the First Bulgarian Empire expanded into the region of Macedonia. John Fine suggests that Bulgaria's expansion into Macedonia was smooth, since Byzantine authority in the area was nominal, and most of the Slavic tribes of Macedonia willingly joined (the predominantly Slavic) Bulgarian confederacy.
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          The Slavic peoples of Macedonia accepted Christianity as their own religion around the 9th century, during the reign of prince Boris I of Bulgaria. The creators of the Glagolitic alphabet, the Byzantine Greek monks Saint Cyril and Saint Methodius, under the guidance of the Patriarchate at Constantinople, were promoters of Christianity and initiated Slavic literacy among the Slavic people. They were based in Thessaloniki, where Slavic was spoken universally as a second language after Greek, and used the Macedonian dialect spoken in the hinterland of Thessaloniki as the basis for what would become the universal Old Slavonic. Their work was accepted in early medieval Bulgaria and continued by St. Clement of Ohrid, creator of Cyrillic alphabet and St. Naum of Ohrid as founders of the Ohrid Literary School.
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          In 1014, Emperor Basil II finally defeated the armies of Tsar Samuil and by 1018 the Byzantines restored control over Macedonia (and all of the Balkans) for the first time since the 600s. However, by the late 12th century, inevitable Byzantine decline saw the region become contested by various political entities, including a brief Norman occupation in the 1080s. In the early 13th century, a revived Bulgarian Empire gained control of the region. Plagued by political difficulties the empire did not last and the wider geographical Macedonia region fell once again under Byzantine control. In the 14th century, it became part of the Serbian Empire, who saw themselves as liberators of their Slavic kin from Byzantine despotism. Skopje became the capital of Tsar Stefan Dusan's empire.


          However, with Dusan's death, a weak successor and power struggles between nobles divided the Balkans once again. This coincided with the entry of the Ottoman Turks into Europe. With no major Balkan power left to defend Christianity, the entire Balkans fell to Turkish rule - which would remain so for five centuries.


          


          The National Awakening


          Ottoman rule over the region was considered harsh. One of the earliest uprisings against Ottoman rule came in 1689 with Karposh's Rebellion. Several movements whose goals were the establishment of autonomous Macedonia, encompassing the entire region of Macedonia, began to arise in the late 1800s; the earliest of these was the Bulgarian Macedonian-Adrianople Revolutionary Committees, later transformed to SMORO. In 1905 it was renamed as IMORO and after World War I the organization separated into the IMRO and the ITRO. The early organization did not proclaim any ethnic identities; it was officially open to "...uniting all the disgruntled elements in Macedonia and the Adrianople region, regardless of their nationality...". The majority of its members were however Slavic/Bulgarian-speakers. In 1903, IMRO organised the Ilinden-Preobrazhenie Uprising against the Ottomans, which after some initial successes, including the forming of the Krushevo Republic, was crushed with much loss of life. The uprising and the forming of the Krushevo Republic are considered the cornerstone and precursors to the eventual establishment of the Republic of Macedonia.


          


          Kingdoms of Serbia and Yugoslavia
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          Following the two Balkan wars of 1912 and 1913 and the dissolution of the Ottoman Empire, most of its European held territories were divided between Greece, Bulgaria and Serbia. The territory of the present-day Republic of Macedonia was then named Južna Srbija, " Southern Serbia". After the First World War, Serbia became part of the Kingdom of Serbs, Croats and Slovenes. In 1929, the Kingdom was officially renamed the Kingdom of Yugoslavia and divided into provinces called banovinas. Southern Serbia ( Vardar Macedonia), including all of what is now the Republic of Macedonia, became known as the Vardar Banovina of the Kingdom of Yugoslavia. 


          Yugoslav Macedonia in World War II


          In 1941, Yugoslavia was occupied by the Axis Powers and the Vardar Banovina was divided between Bulgaria and Italian-occupied Albania. Local recruits and volunteers formed the Bulgarian 5th Army, based in Skopje, which was responsible for the round-up and deportation of over 7,000 Jews in Skopje and Bitola. Harsh rule by the occupying forces encouraged some to support the Communist Partisan resistance movement of Josip Broz Tito.


          


          Macedonia in Socialist Yugoslavia


          After the end of the Second World War, when Tito became Yugoslavia's president, the People's Federal Republic of Yugoslavia was established. The People's Republic of Macedonia became one of the six republics of the Yugoslav federation. Following the federation's renaming as the Socialist Federal Republic of Yugoslavia in 1963, the People's Republic of Macedonia was likewise renamed, becoming the Socialist Republic of Macedonia. It dropped the "Socialist" from its name in 1991 when it peacefully seceded from Yugoslavia.


          


          Declaration of independence


          The country officially celebrates September 8, 1991 as Independence day ( Macedonian: Ден на независноста, Den na nezavisnosta), with regard to the referendum endorsing independence from Yugoslavia, albeit legalising participation in future union of the former states of Yugoslavia. The anniversary of the start of the Ilinden-Preobrazhenie Uprising (St. Elijah's Day) on August 2 is also widely celebrated on an official level.


          Robert Badinter as a head of Arbitration Commission of the Peace Conference on the former Yugoslavia recommended EU recognition in January 1992.


          The Republic of Macedonia remained at peace through the Yugoslav wars of the early 1990s. A few very minor changes to its border with Yugoslavia were agreed upon to resolve problems with the demarcation line between the two countries. However, it was seriously destabilised by the Kosovo War in 1999, when an estimated 360,000 ethnic Albanian refugees from Kosovo took refuge in the country. Although they departed shortly after the war, soon after, Albanian radicals on both sides of the border took up arms in pursuit of autonomy or independence for the Albanian-populated areas of the Republic.


          


          Macedonian civil conflict


          The civil war was fought between government and ethnic Albanian rebels, mostly in the north and west of the country, between March and June 2001. This war ended with the intervention of a NATO ceasefire monitoring force. In the Ohrid Agreement, the government agreed to devolve greater political power and cultural recognition to the Albanian minority. The Albanian side agreed to surrender separatist demands and to fully recognise all Macedonian institutions. In addition, according to this accord, the NLA were to disarm and hand over their weapons to a NATO force. In 2005, the country was officially recognised as a European Union candidate state, under the reference "Former Yugoslav Republic of Macedonia".


          


          Geography


          


          Topography
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          The Republic of Macedonia is a landlocked country that is geographically clearly defined by a central valley formed by the Vardar river and framed along its borders by mountain ranges. The Republic's terrain is mostly rugged, located between the ara and Osogovo, which frame the valley of the Vardar river. Three large lakes  Lake Ohrid, Lake Prespa and Dojran Lake  lie on the southern borders of the Republic, bisected by the frontiers with Albania and Greece. Ohrid is considered to be one of the oldest lakes and biotopes in the world. The region is seismically active and has been the site of destructive earthquakes in the past, most recently in 1963 when Skopje was heavily damaged by a major earthquake, killing over 1,000.


          The Republic of Macedonia also has scenic mountains. They belong to two different ranges: Dinarska and Rodopska. The Dinarska range is the oldest with subsequent erosion; the Rodopska range is younger offering rugged, alpine scenery. The ten highest mountains in the Republic of Macedonia are:


          
            
              	Name

              	Height (m)

              	Height (ft)
            


            
              	Mount Korab

              	2,764

              	9,396
            


            
              	ar Mountain

              	2,747

              	9,012
            


            
              	Baba Mountain

              	2,601

              	8,533
            


            
              	Jakupica

              	2,540

              	8,333
            


            
              	Nidže

              	2,521

              	8,271
            


            
              	Deshat

              	2,373

              	7,785
            


            
              	Galičica

              	2,288

              	7,507
            


            
              	Stogovo

              	2,273

              	7,457
            


            
              	Jablanica

              	2,257

              	7,405
            


            
              	Osogovo

              	2,251

              	7,383
            


            
              	Mount Bistra

              	2,163

              	7,096
            


            
              	Plačkovica

              	1,754

              	5,754
            

          


          


          Climate
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          The Republic of Macedonia has transitional climate from Mediterranean to continental. The summers are hot and dry and the winters are moderately cold. Average annual precipitation varies from 1,700 mm (67 inches) in the western mountainous area to 500 mm (20 inches) in the eastern area. There are three main climatic zones in the country: temperate Mediterranean, mountainous and mildly Continental. Along the valleys of the Vardar and Strumica rivers, in the regions of Gevgelija, Valandovo, Dojran, Strumica and Radovish the climate is temperate Mediterranean. The warmest region is the Demir Kapija and Gevgelija region, where the temperature in July and August frequently exceeds 40 C. The mountainous climate is present in the mountainous regions of the country and it is characterised by long and snowy winters and short and cold summers. The spring is colder than the fall. The majority of the country has a moderate continental climate with warm and dry summers and relatively cold and wet winters. There are 30 main and regular weather stations in the country.


          


          Wildlife


          Phytogeographically, the Republic of Macedonia belongs to the Illyrian province of the Circumboreal Region within the Boreal Kingdom. According to the WWF and Digital Map of European Ecological Regions by the European Environment Agency, the territory of the Republic of Macedonia can be subdivided into four ecoregions: the Pindus Mountains mixed forests, Balkan mixed forests, Rodope montane mixed forests and Aegean and Western Turkey sclerophyllous and mixed forests.


          


          Administrative regions


          


          Regions
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          Macedonia's statistical regions exist solely for legal and statistical purposes. The regions are:


          
            	Skopje


            	Pelagonia


            	Polog


            	Eastern


            	Southeastern


            	Northeastern


            	Southwestern


            	Vardar

          


          


          Municipalities and cities


          In August 2004, the Republic of Macedonia was reorganised into 85 municipalities (optini; sing. optina), 10 of which comprise Greater Skopje. This is reduced from the previous 123 municipalities established in September, 1996. Prior to this, local government was organised into 34 administrative districts.


          


          Politics


          The Republic of Macedonia is a parliamentary democracy with an executive government composed of a coalition of parties from the unicameral legislature (Собрание, Sobranie) and an independent judicial branch with a constitutional court. The Assembly is made up of 120 seats and the members are elected every four years. The role of the President of the Republic is mostly ceremonial, with the real power resting in the hands of the President of the Government. The President is the commander-in-chief of the state armed forces and a president of the state Security Council. The President of the Republic is elected every five years and he or she can be elected twice at most. The current President is Branko Crvenkovski.
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          With the passage of a new law and elections held in 2005, local government functions are divided between 78 municipalities (општини, optini; singular: општина, optina). The capital, Skopje, is governed as a group of ten municipalities collectively referred to as the "City of Skopje". Municipalities in the Republic of Macedonia are units of local self-government. Neighbouring municipalities may establish co-operative arrangements. The country's main political divergence is between the largely ethnically-based political parties representing the country's ethnic Macedonian majority and Albanian minority. The issue of the power balance between the two communities led to a brief war in 2001, following which a power-sharing agreement was reached. In August 2004, the Republic's parliament passed legislation redrawing local boundaries and giving greater local autonomy to ethnic Albanians in areas where they predominate.


          After a troublesome pre-election campaign, the country saw a relatively calm and democratic change of government in the elections held on 5 July 2006. The elections were marked by a decisive victory of the centre-right party VMRO-DPMNE led by Nikola Gruevski. Gruevski's decision to include the Democratic Party of Albanians in the new government, instead of the Democratic Union for Integration - Party for Democratic Prosperity coalition which won the majority of the Albanian votes, triggered protests throughout the parts of the country with a respective number of Albanian population. However, recently a dialogue was established between the Democratic Union for Integration and the ruling VMRO-DMPNE party as an effort to talk about the disputes between the two parties and to support European and NATO aspirations of the country.


          


          Parliament
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          Government


          


          Law and courts


          Judiciary power is exercised by courts, with the court system being headed by the Judicial Supreme Court, Constitutional Court and the Republican Judicial Council. The assembly appoints the judges.


          


          Foreign relations


          The Republic of Macedonia became a member state of the United Nations on April 8, 1993, eighteen months after its independence from the former Socialist Federal Republic of Yugoslavia. It is referred within the UN as "the former Yugoslav Republic of Macedonia", pending a resolution to the long-running dispute about the country's name. Other international bodies, such as the European Union, European Broadcasting Union, and the International Olympic Committee have adopted similar conventions. NATO also uses the reference in official documents but adds an explanation on which member countries recognize the constitutional name.


          The UN's member states all recognise the Former Yugoslav Republic of Macedonia but are divided over what to call it. A number of countries recognise the country by its constitutional name  the Republic of Macedonia  rather than the UN reference, notably three of the five permanent UN Security Council members (the United States, Russia, and the People's Republic of China) and over 100 other UN members; but the constitutional name is never used in relations where a country not recognizing the constitutional name is a party.
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          Macedonia naming dispute


          After the breakup of Yugoslavia in 1991, Macedonia's name and history became the object of a dispute between Greece and the Republic of Macedonia (see also Vergina Sun). From 1992 to 1995, the two countries also engaged in a dispute over the Republic's first flag, which incorporated the Vergina Sun symbol, a symbol of the ancient Kingdom of Macedon. Its adoption by the Republic, on 3 July 1992, was seen as a reaction by Skopje to Athens' pressure to change the name. This aspect of the dispute was resolved when the flag was changed under the terms of an interim accord agreed between the two states in October 1995.


          Even when the European Union-nominated Arbitration Commission (consisting of the five presidents of constitutional courts - German, French, Italian, Spanish and Belgian) has handed down its opinion that "that the use of the name `Macedonia' cannot therefore imply any territorial claim against another State", Greece objected the use of the term Macedonia in the newly sovereign state and resorted to disputing its use.


          Due to the dispute over the name, the United Nations agreed to a provisional reference  "the former Yugoslav Republic of Macedonia" ( Macedonian: Поранешна Југословенска Република Македонија)  when it became a member state in 1993 . Most international organisations adopted the same convention, including the European Union, NATO, the International Monetary Fund, the European Broadcasting Union, and the International Olympic Committee, among others. The EU recognises the country as the former Yugoslav Republic of Macedonia and the negotiations with the EU are held using this reference, EC report]. The same reference is also used in any discussion to which Greece is a party but is inconsistently used by other countries. Bulgaria uses the name Republic of Macedonia even if it is seen as interfering with the traditional use of the name  Pirin Macedonia, insisting however that any solution to the naming dispute with Greece should "take account of the historical, cultural, and other realities related to the geographic region of Macedonia".


          On the other hand, the government of the Republic of Macedonia never signs any documents with a name different than the constitutional name. However, an increasing number of countries have abandoned the United Nations provisional reference and have recognised the country as the Republic of Macedonia or simply Macedonia instead. These include four of the five permanent UN Security Council members, the United States, Russia, United Kingdom and the People's Republic of China, as well two of its immediate neighbours, Bulgaria and Serbia. Negotiations continue between Greece and the Republic of Macedonia but have yet to reach any settlement of the dispute.


          


          Military


          Macedonian military - the Macedonian Armed Forces - is the name of the unified armed forces of the Republic of Macedonia with Macedonian Army, Macedonian Air Force. The national defence policy aims to guarantee the preservation of the independence and sovereignty of the state, the integrity of its land area and airspace and its constitutional order. Its main goals remain the development and maintenance of a credible capability to defend the nation's vital interests and development of the Armed Forces in a way that ensures their interoperability with the armed forces of NATO and European Union member states and their capability to participate in the full range of Alliance missions.


          The Ministry of Defence develops the defence strategy and works out the assessment of the possible threats and risks. The MOD is also responsible for the defence system, training, readiness of the Armed Forces, the equipment and the development and it proposes the defence budget.


          


          Economy


          Recently ranked as the fourth 'best reformatory state' out of 178 countries ranked by the World Bank, the Republic of Macedonia has undergone considerable economic reform since independence. The country has developed an open economy with trade accounting for more than 90% of GDP in recent years. Since 1996, the country has witnessed steady, though slow, economic growth with GDP growing by 3.1% in 2005. This figure is projected to rise to an average of 5.2% in the 2006-2010 period. The government has proven successful in its efforts to combat inflation, with an inflation rate of only 3% in 2006 and 2% in 2007 and has implemented policies focused on attracting foreign investment and promoting the development of Small and Medium-sized Enterprises (SMEs). The current government introduced a flat tax system with the intention of making the country more attractive to foreign investment. The flat tax rate was 12% in 2007 and will be further lowered to 10% in 2008.


          Despite these successes, as of 2005 Macedonia's unemployment rate was 37.2%and as of 2006 its poverty rate was 22%. Corruption and a relatively ineffective legal system also act as significant restraints on successful economic development. The Republic still has one of the lowest per capita GDPs in Europe. Furthermore, the country's grey market is estimated at close to 20% of GDP.


          In terms of structure, as of 2005 the service sector constituted by far the largest part of GDP at 57.1%, up from 54.2% in 2000. The industrial sector represents 29.3% of GDP, down from 33.7% in 2000 while agriculture represents only 12.9%, up from 12%. Textiles represent the most significant sector for trade, accounting for more than half of total exports. Other important exports include iron, steel, wine and vegetables.


          


          Infrastructure and e-Infrastructure


          Macedonia, together with Montenegro, Bosnia and Herzegovina and Kosovo, belonged to the less developed region of the former Yugoslavia. It suffered severe economic difficulties after independence, when the Yugoslav internal market collapsed and subsidies from Belgrade ended. In addition, it faced many of the same problems faced by other former socialist East European countries during the transition to a market economy. Its main land and rail exports route, through Serbia, remains unreliable with high transit costs, thereby affecting the export of its formerly highly profitable, early vegetables market to Germany.


          


          Trade and investment


          The outbreak of the Yugoslav wars and the imposition of sanctions on Serbia and Montenegro caused great damage to the Republic's economy, with Serbia constituting 60% of its markets prior to the disintegration of Yugoslavia. When Greece imposed a trade embargo on the Republic in 199495, the economy was also affected. Some relief was afforded by the end of the Bosnian war in November 1995 and the lifting of the Greek embargo, but the Kosovo War of 1999 and the 2001 Albanian crisis caused further destabilisation. Since the end of the Greek embargo, Greece has become the most important business partner of the Republic of Macedonia. Many Greek companies have bought former state companies in the country, such as the oil refinery Okta, the baking company Zhito Luks, a marble mine in Prilep, textile facilities in Bitola etc. Other key partners are Germany, Italy and Slovenia.


          


          Tourism


          


          Demographics


          The Republic of Macedonia has an estimated population of 2,061,315 citizens. Following is a list of the largest Macedonian cities according to the 1994 census data (as the 2002 census data does not list both city populations and municipality populations):
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                    Bitola
                  


                  
                    Veles
                  


                  
                    tip
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                    Tetovo
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                  Largest cities in the Republic of Macedonia
                

              
            

          


          
            
              	Largest Macedonian cities and municipalities
            


            
              	City

              	City

              Population

              	Coat

              of arms

              	Administrative

              division

              	Division

              Population
            


            
              	Skopje

              	444,000

              	[image: ]

              	Greater Skopje

              	506,926
            


            
              	Bitola

              	80,000

              	[image: ]

              	Bitola municipality

              	95,385
            


            
              	Kumanovo

              	71,000

              	[image: ]

              	Kumanovo municipality

              	105,484
            


            
              	Prilep

              	68,000

              	[image: ]

              	Prilep municipality

              	76,768
            


            
              	Tetovo

              	60,000

              	[image: ]

              	Tetovo municipality

              	86,580
            


            
              	Ohrid

              	51,000

              	[image: ]

              	Ohrid municipality

              	55,749
            


            
              	Veles

              	48,000

              	[image: ]

              	Veles municipality

              	55,108
            


            
              	Gostivar

              	46,000

              	[image: ]

              	Gostivar municipality

              	81,042
            


            
              	tip

              	42,000

              	[image: ]

              	tip municipality

              	47,796
            


            
              	Strumica

              	40,000

              	[image: ]

              	Strumica municipality

              	54,676
            


            
              	Kočani

              	27,000

              	[image: ]

              	Kočani municipality

              	38,092
            


            
              	Radovi

              	16,223

              	[image: ]

              	Radovi municipality

              	28,244
            

          


          
            
              	

              	Number

              	%
            


            
              	TOTAL

              	2,022,547

              	100
            


            
              	Macedonians

              	1,297,981

              	64.18
            


            
              	Albanians

              	509,083

              	25.17
            


            
              	Turks

              	77,959

              	3.85
            


            
              	Roma people

              	53,879

              	2.66
            


            
              	Serbs

              	35,939

              	1.78
            


            
              	Vlachs

              	9,695

              	0.48
            


            
              	others

              	38,011

              	1.88
            

          


          The largest ethnic group in the country are the Macedonians. The following table shows ethic affiliation of the population according to the 2002 census:


          


          The Jewish community


          The Jewish community of the Republic of Macedonia, which numbered some 7,200 people on the eve of World War II, was almost entirely destroyed during the War, with only 2% of Macedonian Jews surviving the Holocaust. After their liberation and the end of the War, most opted to emigrate to Israel. Today, the country's Jewish community numbers approximately 200 persons, almost all of whom live in Skopje. Most Macedonian Jews are Sephardic - the descendants of 15th century refugees who had fled the Spanish and Portuguese Inquisitions.


          


          Ethnic and cultural diversity


          A wide variety of languages are spoken in the Republic of Macedonia, reflecting its ethnic diversity. The official and most widely spoken language is Macedonian, which belongs to the Eastern branch of the South Slavic language group. Macedonian is closely related to and mutually intelligible with Standard Bulgarian. It also has some similarities with standard Serbian and the intermediate Torlakian and Shop dialects spoken mostly in southern Serbia and western Bulgaria (and by speakers in the north and east of Macedonia). The standard language was codified in the period following World War II and has accumulated a thriving literary tradition.


          Other languages including Albanian, Bulgarian, Romani, Turkish, Serbian, Vlach ( Aromanian and Megleno-Romanian), Circassian, Greek and others are spoken roughly in proportion with their associated ethnic groups.


          Macedonian is the only language explicitly designated as an official national language in the constitution. It also provides however that languages spoken by over 20% of the total population are also officialat present, only Albanian fulfills this requirementadditionally, in municipalities where at least 20% of the population is from other ethnic minorities, their individual languages are used for official purposes in local government.


          


          Science


          


          Education


          The Macedonian education system consists of:


          
            	pre-school education


            	primary education


            	secondary education


            	higher education

          


          The higher levels of education can be obtained at one of the four state universities: Ss. Cyril and Methodius University of Skopje, St. Clement of Ohrid University of Bitola, State University of Tetovo and Goce Delchev University of Shtip. There are a number of private university institutions, such as the European University, Slavic University in Sveti Nikole, the South East European University and others.


          The United States Agency for International Development has underwritten a project called "Macedonia Connects" which has made the Republic of Macedonia the first all-broadband wireless country in the world. The Ministry of Education and Sciences reports that 461 schools (primary and secondary) are now connected to the internet. In addition, an Internet Service Provider (On.net), has created a MESH Network to provide WIFI services in the 11 largest cities/towns in the country.


          


          Society


          Culture


          
            [image: Traditional Macedonian female oro (folk dance)]

            
              Traditional Macedonian female oro (folk dance)
            

          


          The Republic of Macedonia has a rich cultural heritage in art, architecture, poetry, and music. It has many ancient, protected religious sites. Poetry, cinema, and music festivals are held annually. Macedonian music styles developed under the strong influence of Byzantine church music. The Republic of Macedonia is amongst one of the countries with the most beautiful preserved Byzantine fresco paintings, mainly from the period between the 11th and 16th centuries. There are several thousands square metres of fresco painting preserved, the major part of which is in very good condition and represent masterworks of the Macedonian School of ecclesiastical painting.


          In the Republic of Macedonia the past meets the present. Its age-old architecture and monasteries and churches of exquisite beauty make an interesting contrast to the super modern new architecture. Most of the Macedonian monasteries, built in various periods, and particularly those built between the 11th and 15th16th centuries, have been completely preserved until today. The Macedonian collection of icons, and in particular the Ohrid ones, are among the most valuable collections in the world today. After the Sinai and the Moscow collection of icons, it is third in importance in Orthodoxy. From a Byzantological aspect, it is unique.


          The most important cultural events in the country are the Ohrid Summer festival of classical music and drama, the Struga Poetry Evenings which gather poets from more than 50 countries in the world, Skopje May Opera Evenings, International Camera Festival in Bitola, Open Youth Theatre and Skopje Jazz Festival in Skopje etc.


          


          Religion


          The majority (64.7%) of the population belongs to the Macedonian Orthodox Church (which declared autocephaly in 1968, that is still not recognised by the Serbian and other Eastern Orthodox Churches, although the Archbishop's Council of the Serbian Orthodox Church, with Decision No. 06/1959, has recognised the autonomy of the Macedonian Orthodox Church Muslims comprise 33.3% of the population and other Christian denominations comprise 0.37%. The remainder (1.63%) is recorded as "unspecified" in the 2002 national census. Most of the native Albanians, Turks and Bosniaks are Muslims, as are a minority of the country's ethnic Macedonian population, known as Macedonian Muslims. Altogether, there are more than 1200 churches and 400 mosques in the country. The Orthodox and Islamic religious communities have secondary religion schools in Skopje. There is an Orthodox theological college in the capital. Macedonia has the largest proportion of Muslims of any country in Europe after Turkey, Albania and Bosnia and Herzegovina.


          


          Orthodox


          The Macedonian Orthodox Church is the dominant church in the country. It has 10 provinces (seven in the country and three abroad), 10 bishops, and about 350 priests. Macedonians, who are the majority of the population, are generally Orthodox Christians. A total of 30,000 people are baptised in all the provinces every year. The church has issues with the Serbian Orthodox Church after the separation and self-declaration of autocephaly (not recognised by any other Orthodox church) in 1967. However, the Archbishop's Council of the Serbian Orthodox Church, with Decision No. 06/1959, has recognised the autonomy (self-dependence) of the Macedonian Orthodox Church). After the negotiations between the two churches were suspended, the Serbian Orthodox Church recognised a group led by Zoran Vranikovski (also known as Archbishop Jovan of Ohrid, a former Macedonian church bishop, as the Archbishop of Ohrid. The reaction of the Macedonian Orthodox Church was to cut off all relations with the clergy of the Ohrid Archbishopric and to prevent bishops of the Serbian Orthodox Church from entering the Republic of Macedonia. Bishop Jovan was jailed for 18 months for "defaming the Macedonian Orthodox church and harming the religious feelings of local citizens" by distributing Serbian Orthodox church calendars and pamphlets.


          


          Catholicism


          The Macedonian Byzantine Catholic Church has approximately 11,000 adherents in the Republic. The Church was established in 1918, and is made up mostly of converts to Catholicism and their descendants. The Church is of the Byzantine Rite and is in communion with the Roman and Eastern Catholic Churches. Its liturgical worship is performed in Macedonian.


          


          Protestant Christianity


          There is a small Protestant community. The most famous Protestant in the country is the former president Boris Trajkovski. He was from the Methodist Community, which is the largest and oldest Protestant Church in the Republic, dating back to the late nineteenth century. Since the 1980s the small Protestant community has grown, partly through new confidence and partly with outside missionary help.
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        Republic of the Congo


        
          

          
            
              	
                Rpublique du Congo (French)

                Repubilika ya Kongo ( Kituba)

                Republiki ya Kong ( Lingala)

                
                  Republic of the Congo
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                    	Flag

                    	Coat of arms
                  

                

              
            


            
              	Motto:Unit, Travail, Progrs(French)

              "Unity, Work, Progress"
            


            
              	Anthem: La Congolaise

            


            
              	
                
                  [image: Location of the Republic of the Congo]
                


                

              
            


            
              	Capital

              (and largest city)

              	Brazzaville

            


            
              	Official languages

              	French
            


            
              	Recognised regionallanguages

              	Kongo/ Kituba, Lingala
            


            
              	Demonym

              	Congolese
            


            
              	Government

              	Republic
            


            
              	-

              	President

              	Denis Sassou Nguesso
            


            
              	-

              	Prime Minister

              	Isidore Mvouba
            


            
              	Independence

              	from France
            


            
              	-

              	Date

              	15 August 1960
            


            
              	Area
            


            
              	-

              	Total

              	342,000km( 64th)

              132,047 sqmi
            


            
              	-

              	Water(%)

              	3.3
            


            
              	Population
            


            
              	-

              	2005estimate

              	3,999,000( 128th)
            


            
              	-

              	census

              	n/a
            


            
              	-

              	Density

              	12/km( 204th)

              31/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$4.585 billion( 154th)
            


            
              	-

              	Per capita

              	$1,369( 161st)
            


            
              	HDI(2007)

              	▲ 0.547(medium)( 139th)
            


            
              	Currency

              	Central African CFA franc ( XAF)
            


            
              	Time zone

              	WAT
            


            
              	Internet TLD

              	.cg
            


            
              	Calling code

              	+242
            

          


          The Republic of the Congo (French: Rpublique du Congo; Kongo: Repubilika ya Kongo; Lingala: Republiki ya Kong), also known as Congo-Brazzaville or the Congo, is a country in Central Africa. It is bordered by Gabon, Cameroon, the Central African Republic, the Democratic Republic of the Congo, the Angolan exclave province of Cabinda, and the Gulf of Guinea.


          The republic is a former French colony. Upon independence in 1960, the former French region of Middle Congo became the Republic of the Congo. After a quarter century of Marxism, Congo became a multi-party democracy in 1992. However, a brief civil war in 1997 ended in the restoration of former Marxist President Denis Sassou Nguesso to power.


          


          History


          The earliest inhabitants of the area were Pygmy peoples. They were largely replaced and absorbed by Bantu tribes during Bantu expansions. The Bakongo are Bantu groups that also occupied parts of present-day Angola, Gabon, and Democratic Republic of the Congo, forming the basis for ethnic affinities and rivalries among those countries. Several Bantu kingdomsnotably those of the Kongo, the Loango, and the Tekebuilt trade links leading into the Congo River basin. The first European contacts came in the late 15th century with Portuguese explorations, and commercial relationships were quickly established with the kingdomstrading for slaves captured in the interior. The coastal area was a major source for the transatlantic slave trade, and when that commerce ended in the early 19th century, the power of the Bantu kingdoms eroded.


          Following independence as the Congo Republic on August 15, 1960, Fulbert Youlou ruled as the country's first president until labour elements and rival political parties instigated a three-day uprising that ousted him. The Congolese military took charge of the country briefly and installed a civilian provisional government headed by Alphonse Massamba-Dbat.


          Under the 1963 constitution, Massamba-Dbat was elected President for a five-year term but it was ended abruptly with an August 1968 coup d'tat. Capt. Marien Ngouabi, who had participated in the coup, assumed the presidency on December 31, 1968. One year later, President Ngouabi proclaimed Congo to be Africa's first "people's republic" and announced the decision of the National Revolutionary Movement to change its name to the Congolese Labour Party (PCT). On March 16, 1977, President Ngouabi was assassinated. An 11-member Military Committee of the Party (CMP) was named to head an interim government with Col. (later Gen.) Joachim Yhombi-Opango to serve as President of the Republic.


          After decades of turbulent politics bolstered by Marxist-Leninist rhetoric, and with the collapse of the Soviet Union, Congo completed a transition to multi-party democracy with elections in August 1992. Denis Sassou Nguesso conceded defeat and Congo's new president, Prof. Pascal Lissouba, was inaugurated on August 31, 1992.


          However, Congo's democratic progress was derailed in 1997. As presidential elections scheduled for July 1997 approached, tensions between the Lissouba and Sassou camps mounted. On June 5, President Lissouba's government forces surrounded Sassou's compound in Brazzaville and Sassou ordered members of his private militia (known as "Cobras") to resist. Thus began a four-month conflict that destroyed or damaged much of Brazzaville and caused tens of thousands of civilian deaths. In early October, Angolan troops invaded Congo on the side of Sassou and, in mid-October, the Lissouba government fell. Soon thereafter, Sassou declared himself President. The Congo Civil War continued for another year and a half until a peace deal was struck between the various factions in December 1999.


          Sham elections in 2002 saw Sassou win with almost 10% of the vote cast. His two main rivals Lissouba and Bernard Kolelas were prevented from competing and the only remaining credible rival, Andre Milongo, advised his supporters to boycott the elections and then withdrew from the race. A new constitution, agreed upon by referendum in January 2002, granted the president new powers and also extended his term to seven years as well as introducing a new bicameral assembly. International observers took issue with the organization of the presidential election as well as the constitutional referendum, both of which were reminiscent in their organization of Congo's era of the single-party state.


          


          Government and politics


          The most important of the many political parties are the Democratic and Patriotic Forces or FDP [Denis Sassou Nguesso, president], an alliance consisting of:


          
            	Convention for Alternative Democracy


            	Congolese Labour Party (PCT)


            	Liberal Republican Party


            	National Union for Democracy and Progress


            	Patriotic Union for the National Reconstruction


            	National Republic Party of Helasia


            	Union for the National Renewal

          


          Other significant parties include:


          
            	Congolese Movement for Democracy and Integral Development or MCDDI [Michel Mampouya]


            	Pan-African Union for Social Development or UPADS [Martin Mberi]


            	Rally for Democracy and Social Progress or RDPS [Jean-Pierre Thystere Tchicaya, president]


            	Rally for Democracy and the Republic or RDR [Raymond Damasge Ngollo]


            	Union for Democracy and Republic or UDR leader NA


            	Union of Democratic Forces or UFD, Sebastian Ebao

          


          


          Regions and districts
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              Regions of the Republic of the Congo
            

          


          The Republic of the Congo is divided into 10 rgions (regions) and one commune, the capital Brazzaville. These are:


          
            
              	
                
                  	Bouenza


                  	Cuvette


                  	Cuvette-Ouest


                  	Kouilou


                  	Lkoumou


                  	Commune of Brazzaville

                

              

              	

              	
                
                  	Likouala


                  	Niari


                  	Plateaux


                  	Pool


                  	Sangha

                

              

              	
                



                


              
            

          


          The regions are subdivided into forty-six districts.


          


          


          Geography
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              Map of the Republic of the Congo
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              Satellite image of Congo, generated from raster graphics data supplied by The Map Library
            

          


          Congo is located in the central-western part of sub-Saharan Africa, along the Equator. To the south and east of it is the Democratic Republic of Congo. It is also bounded by Gabon to the west, Cameroon and the Central African Republic to the north, and Cabinda (Angola) to the southwest. It has a short Atlantic coast.


          The capital, Brazzaville, is located on the Congo River, in the south of the country, immediately across from Kinshasa, the capital of the Democratic Republic of the Congo.


          The southwest of the country is a coastal plain for which the primary drainage is the Kouilou-Niari River; the interior of the country consists of a central plateau between two basins to the south and north.


          


          Economy


          The economy is a mixture of village agriculture and handicrafts, an industrial sector based largely on petroleum, support services, and a government characterized by budget problems and overstaffing. Petroleum extraction has supplanted forestry as the mainstay of the economy, providing a major share of government revenues and exports. In the early 1980s, rapidly rising oil revenues enabled the government to finance large-scale development projects with GDP growth averaging 5% annually, one of the highest rates in Africa. The government has mortgaged a substantial portion of its petroleum earnings, contributing to a shortage of revenues. The January 12, 1994 devaluation of Franc Zone currencies by 50% resulted in inflation of 46% in 1994, but inflation has subsided since. Economic reform efforts continued with the support of international organizations, notably the World Bank and the IMF. The reform program came to a halt in June 1997 when civil war erupted. When Sassou Nguesso returned to power at the war ended in October 1997, he publicly expressed interest in moving forward on economic reforms and privatization and in renewing cooperation with international financial institutions. However, economic progress was badly hurt by slumping oil prices and the resumption of armed conflict in December 1998, which worsened the republic's budget deficit. The current administration presides over an uneasy internal peace and faces difficult economic problems of stimulating recovery and reducing poverty, despite record-high oil prices since 2003. Natural gas and diamonds are also recent major Congolese exports, although Congo was excluded from the Kimberley Process in 2004 amid allegations that most of its diamond exports were in fact being smuggled out of the neighboring Democratic Republic of Congo; it was re-admitted to the group in 2007.


          


          Demographics
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              Population of the Republic of the Congo ( FAO, 2005); number of inhabitants given in thousands.
            

          


          The Republic of the Congo's sparse population is concentrated in the southwestern portion of the country, leaving the vast areas of tropical jungle in the north virtually uninhabited. Thus, Congo is one of the most urbanized countries in Africa, with 85% of its total population living in a few urban areas, namely in Brazzaville, Pointe-Noire, or one of the small cities or villages lining the 332-mile (534km) railway which connects the two cities. In rural areas, industrial and commercial activity has declined rapidly in recent years, leaving rural economies dependent on the government for support and subsistence. Before the 1997 war, about 15,000 Europeans and other non-Africans lived in Congo, most of whom were French. Presently, only about 9,500 remain.


          


          


          Weather and Climate


          
            [image: Climate diagram for Brazzaville]

            
              Climate diagram for Brazzaville
            

          


          Since the country is located on the Equator, the climate is consistent year-round, with the average day temperature being a humid 24 C (75 F) and nights generally between 16-21 C (60-70 F). The average yearly rainfall ranges from 1,100millimetres (43in) in south in the Niari valley to over 2,000millimetres (79in) in central parts of the county. The dry season is from June to August while in the majority of the country the wet season has two rainfall maxima: one in MarchMay and another in SeptemberNovember.
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        Requiem (Mozart)


        
          

          The Requiem Mass in D minor ( K. 626) by Wolfgang Amadeus Mozart was composed in 1791. The requiem was Mozart's last composition, and is one of his most powerful and recognized works, not only for its music, but also for the debate over how much of the music Mozart managed to complete before his death, and how much was later composed by his colleague Franz Xaver Sssmayr.


          Despite debate about how much of the music was Mozart's, the Requiem has taken a prominent place as one of Mozart's most important works.


          


          Structure


          The Requiem is divided into fourteen movements, with the following structure:


          
            	Introitus (Requiem aeternam)


            	Kyrie


            	Sequence:

              
                	Dies irae


                	Tuba mirum


                	Rex tremendae


                	Recordare


                	Confutatis


                	Lacrimosa

              

            


            	Offertory:

              
                	Domine Jesu Christe


                	Hostias

              

            


            	Sanctus


            	Benedictus


            	Agnus Dei


            	Communion (Lux aeterna)

          


          


          Instrumentation


          The Requiem is scored for 2 basset horns in F, 2 bassoons, 2 trumpets in D, 3 trombones (alto, tenor & bass), timpani (2 drums), organ, and strings.


          


          Composition and completion


          The work is scored for soprano, alto, tenor, and bass soloists and choir, and a small classical orchestra comprising two basset horns (a type of alto {actually tenor} clarinet much favoured by Mozart throughout his career), two bassoons, two trumpets, three trombones, timpani, violins, viola and basso continuo (cello, double bass and organ). At the time of Mozart's death on 5 December 1791 he had only completed the opening movement (Requiem aeternam) in all of the orchestral and vocal parts. The following Kyrie (a double fugue), and most of the Sequence (from Dies Irae to Confutatis), is complete only in the vocal parts and the continuo (the figured organ bass), though occasionally some of the prominent orchestral parts have been briefly indicated, such as the violin part of the Confutatis and the musical bridges in the Recordare. The last movement of the Sequence, the Lacrimosa, breaks off after only eight bars and was unfinished. The following two movements of the Offertorium were again partially done -- the Domine Jesu Christe in the vocal parts and continuo (up until the fugue, which contains some indications of the violin part) and the Hostias in the vocal parts only.


          In the 1960s a sketch for an Amen fugue was discovered, which some musicologists (Levin, Maunder) believe belongs to the Requiem at the conclusion of the Sequence after the Lacrimosa. H.C. Robbins Landon argues that this Amen fugue was not intended for the Requiem, rather that it "may have been for a separate unfinished Mass in D minor" to which the Kyrie K341 also belonged. There is, however, compelling evidence placing the "Amen Fugue" in the Requiem based on current Mozart scholarship. Firstly, the principal subject is comprised of the main theme of the requiem (stated at the beginning, and throughout the work) in strict inversion. Secondly, it is found on the same page as a sketch for the Rex Tremendae (together with a sketch for the overture of his last opera The Magic Flute), and thus surely dates from late 1791. The only place where the word 'Amen' occurs in anything that Mozart wrote in late 1791 is in the Sequence of the Requiem. Thirdly, as Levin points out in the foreword to his completion of the Requiem, the addition of the Amen Fugue at the end of the Sequence results in an overall design that ends each large section with a fugue.


          The eccentric count Franz von Walsegg commissioned the Requiem from Mozart anonymously through intermediaries acting on his behalf. The count, an amateur chamber musician who routinely commissioned works by composers and passed them off as his own, wanted a Requiem mass he could claim he composed to memorialize the recent passing of his wife. Mozart received only half of the payment in advance, so upon his death his widow Constanze was keen to have the work completed secretly by someone else, submit it to the count as having been completed by Mozart and collect the final payment. Joseph von Eybler was one of the first composers to be asked to complete the score, and had worked on the movements from the Dies irae up until the Lacrimosa. In addition, a striking similarity between the openings of the Domine Jesu Christe movements in the requiems of the two composers suggests that Eybler at least looked at later sections. Following this work, he felt unable to complete the remainder, and gave the manuscript back to Constanze Mozart.


          The task was then given to another composer, Franz Xaver Sssmayr, who had already helped the ailing Mozart in writing the score, since in his final days the composer's limbs had become extremely swollen. Sssmayr borrowed some of Eybler's work in making his completion, and added his own orchestration to the movements from the Dies Irae onward (the Kyrie was orchestrated before either Sssmayr or Eybler began their work) , completed the Lacrimosa, and added several new movements which a Requiem would normally comprise: Sanctus, Benedictus, and Agnus Dei. He then added a final section, Lux aeterna by adapting the opening two movements which Mozart had written to the different words which finish the Requiem Mass, which according to both Sssmayr and Mozart's wife was done according to Mozart's directions. Whether or not that is true, some people consider it unlikely that Mozart would have repeated the opening two sections if he had survived to finish the work completely. However, the fact that the work ends with a recapitulation of the first movement creates a work which, overall, displays characteristics of sonata form, which may help to authenticate the idea for the repetition of the first movement as the final movement. As has often been stated, Mozart was not the only composer to do this, and many requiems written before his repeat the first movement as the last. (In regular Masses a similar practice existed where the last movement, the Agnus Dei, was indicated only by the words "ut Kyrie", "as the Kyrie".)


          Other composers may have helped Sssmayr. The elder composer Maximilian Stadler is suspected of having completed the orchestration of the Domine Jesu for Sssmayr. The Agnus Dei is suspected by some scholars to have been based on instruction or sketches from Mozart because of its similarity to a section from the Gloria of a previous Mass (K.220) by Mozart, as was first pointed out by Richard Maunder. Many of the arguments dealing with this matter, though, centre on the perception that if part of the work is high quality, it must have been written by Mozart (or from sketches), and if part of the work contains errors and faults, it must have been all Sssmayr's doing. A frequent meta-debate is whether or not this is a fair way to judge the authorship of the parts of the work.


          Another controversy is the suggestion that Mozart left explicit instructions for the completion of the Requiem on "little scraps of paper." It is commonly believed this claim was made by Constanza Mozart after it was public knowledge that the Requiem was actually completed by Sssmayr as a way to increase the impression of authenticity.


          The completed score, initially by Mozart but largely finished by Sssmayr, was then dispatched to Count Walsegg complete with a counterfeited signature of Mozart and dated 1792. The various complete and incomplete manuscripts eventually turned up in the 19th century, but many of the figures involved did not leave unambiguous statements on record as to how they were involved in the affair. Despite the controversy over how much of the music is actually Mozart's, the commonly performed Sssmayr version has become widely accepted by the public. This acceptance is quite strong, even when alternate completions provide logical and compelling solutions for the work. A completion dating from 1819 by Sigismund Neukomm has recently been recorded under the baton of Jean-Claude Malgoire. Salzburg-born Neukomm, a student of Joseph Haydn, provided a concluding Libera me, Domine for a performance of the Requiem on the feast of St Cecilia in Rio de Janeiro at the behest of Nunes Garcia.


          


          History of the Requiem (timeline)


          
            	February 14, 1791: Anna, Count von Walsegg's wife, passed away at the age of 20.


            	mid-July: A messenger (probably Franz Anton Leitgeb, Count's steward) arrived with note asking Mozart to write a Requiem Mass.


            	mid-July: Commission from Domenico Guardasoni, Impresario of the Prague National Theatre to compose the opera, La clemenza di Tito, for the festivities surrounding the coronation on September 6 of Leopold II as King of Bohemia.


            	August: Mozart works mainly on La clemenza di Tito; completed by September 5.


            	August 25: Mozart leaves for Prague.


            	September 6: Mozart conducts premiere of La clemenza di Tito.


            	mid-September - September 28: Revision and completion of The Magic Flute.


            	September 30: Premiere of The Magic Flute.


            	October 7: Completed concerto in A for clarinet.


            	October 8 - Nov. 20: Mozart worked on the Requiem and a Cantata.


            	November 20: Confined to the bed due to his illness.


            	December 5: Mozart died shortly after midnight of acute rheumatic fever.


            	December 7: Burial in St. Marx Cemetery.


            	December 10: Requiem performed in St. Michael for a memorial for Mozart by the staff of the Theatre auf der Wieden.


            	early-March 1792: probably the time Sssmayer finished the Requiem.


            	January 2, 1793: Performance of Requiem for Constanze's benefit arranged by Gottfried van Swieten.


            	early December 1793: Requiem delivered to the Count.


            	December 14 1793: Requiem performed in the memory of the Count's wife in the church at Wiener-Neustadt.


            	February 14, 1794: Requiem performed again in Patronat Church at Maria-Schutz on Semmering


            	1799: Breitkopf & Hartel published the Requiem.


            	1825: Debates started over authorship of Requiem.


            	1833: Eybler suffered stroke while conducting a performance of Mozart's Requiem. He died in 1846.

          


          


          Modern completions


          Since the 1970s several musicologists, dissatisfied with the traditional "Sssmayr" completion, have attempted alternative completions of the Requiem. These include Franz Beyer, Duncan Druce, C. Richard F. Maunder, H.C. Robbins Landon, and Robert D. Levin. Each version follows a distinct methodology for completion; for example, the Beyer edition makes revisions to Sssmayr's orchestration in an attempt to create a more Mozartean style, whereas Robbins Landon has chosen to orchestrate parts of the completion using the partial work by Eybler, thinking that Eybler's work is a more reliable guide of Mozart's intentions. Maunder's edition dispenses completely with the parts known to be written by Sssmayr, but retains the Agnus Dei after discovering an extensive paraphrase from an earlier Mass (Kv.220). Levin's version retains the structure of Sssmayr while adjusting orchestration, voice leading and in some cases rewriting entire sections in an effort to make the work more Mozartean. For example, in the Levin version, the Sanctus fugue is completely rewritten and reproprortioned and the Benedictus is restructured to allow for a reprise of the Sanctus fugue in the key of D (rather than Sssmayr's use of B flat).


          Both Maunder and Levin use the sketch for the Amen fugue discovered in the 1960s to compose a longer and more substantial setting to the words "Amen" at the end of the Sequence. In the Sssmayr version, "Amen" is set to the last two chords of the Lacrimosa. Maunder and Levin recompose the ending of the Lacrimosa to lead to an entire movement with "Amen" as the text. Other authors have also attempted the completion.


          


          Myths surrounding the Requiem


          The Requiem has a complex history, riddled with deception and manipulation of public opinion. The work was commissioned by a count who wanted to pass off the work as his own, so the circumstances of the commission were kept secret. Upon Mozart's death, Constanze had the work completed by other composers, but to receive final payment, their assistance had to remain a secret. At the same time, Constanze wanted to present the work as having been written by Mozart to completion, so as to receive revenue from the work. When it became known that others beside Mozart had a hand in writing the Requiem, Constanze insisted that Mozart left explicit instructions for the work's completion.


          With all of these levels of deceptions and secrets, it is inevitable that many myths would emerge with respect to the circumstances of the work's completion. One series of myths surrounding the Requiem involves the role Antonio Salieri played in the commissioning and completion of the Requiem and in Mozart's death generally. While the most recent retelling of this myth is Peter Shaffer's play Amadeus and the movie made from it, it is important to note that the source of misinformation was actually a 19th century play by Alexander Pushkin, Mozart and Salieri, which was turned into an opera by Rimsky-Korsakov and subsequently used as the framework for Amadeus.


          While Amadeus was never intended to be historically accurate, many people have taken it as fact, reawakening the myth started in the 19th century. The following explores myths surrounding the Requiem.


          Some of the most commonly held myths about Mozart's Requiem are:


          
            	
              Myth: Antonio Salieri commissioned the Requiem from Mozart so it could be played at Mozart's own funeral after Salieri poisoned the composer.

              
                	Reality: The Requiem was actually commissioned by Franz von Walsegg so he could pass it off as his own to memorialize the death of his wife. Count von Walsegg, an amateur musician, often commissioned works by composers and performed them with friends in musicales as his own. The count took the extra step of using a messenger to take extra precautions to maintain confidentiality, given that this event was much more public than the private musicales that he was accustomed to using for representing "his" works.

              

            


            	
              Myth: Antonio Salieri helped to complete the Requiem on the deathbed of Mozart.

              
                	Reality: At Mozart's death, Constanze took on the responsibility of the Requiem, engaging a series of composers to attempt the completion, the last of which was Sssmayer. There is nothing to suggest that Salieri had anything to do with any part of the Requiem. This myth was incorporated into Pushkin's play, and in turn, the film version of "Amadeus".

              

            


            	
              Myth: Mozart actively worked on the Requiem up to the moment he died.

              
                	Reality: In the last days of his life he had become too sick (his hands were swollen) to work on it any more. He did have the Requiem (as far as it went) sung to him on one of his last days (reportedly the Lacrimosa moved him to tears), and there is a report of him trying to voice drum parts at the very end of his life, but the notion of Mozart working through the night just before he died is not accurate.

              

            


            	
              Myth: It was played at Mozart's funeral.

              
                	Reality: Mozart died in the early hours of December 5, 1791, had a small funeral and was buried in an unmarked grave. A memorial service on December 10, 1791 was organized by Mozart's friend and librettist, Emanuel Schikaneder, at which one of the completed movements (the Introitus) might have been performed; we do not know what music was in fact played.

              

            


            	
              Myth: Everything after the Lacrimosa was composed by Sssmayr.

              
                	Reality: Although the Lacrimosa breaks off incomplete after 8 bars, as noted above, the vocal and continuo of the Domine Jesu and the vocal parts of the Hostias are in Mozart's hand. The complexity of the Domine Jesu, with its frequent use of counterpoint and three fugues, would be very unlikely as the work of Sssmayr, given the nature of the Hosanna fugue which he did compose.

              

            


            	
              Myth: Mozart gave Sssmayr detailed instructions on how to complete the Requiem.

              
                	Reality: This myth was started by Constanze when the fact that Mozart left the Requiem unfinished at his death became public knowledge. To maximize the value of the Requiem, and improve Constanze's security, the public had to believe that Mozart somehow guided the entire work. Exactly what Mozart might have told Sssmayr about the Requiem is not clear. Both Constanze and Sssmayr created the myth of Mozart leaving "scraps of paper" with "detailed instructions", but it was ultimately discovered that it was true. She and Sssmayr stated that they were on other "scraps of paper", but it was discovered that the remainder of the Requiem was sketched out on blank manuscript.

              

            


            	
              Myth: Sssmayr was Mozart's pupil.

              
                	Reality: As with the "scraps of paper", Constanze promoted Sssmayr as a pupil of Mozart to maximize the perceived value of the Requiem after it became known that Mozart left the Requiem unfinished at his death. Sssmayr was more of a colleague and friend to the Mozarts and even accompanied Constanze on her spa trips in 1791. Sssmayr did not study with Mozart. There is discussion in some of the sources cited in this article of the possibility that Sssmayr was actually having an affair with Constanze, and that Constanze's initial reluctance to engage Sssmayr to complete the Requiem upon Wolfgang's death was due to a "lover's quarrel".

              

            


            	
              Myth: The movie "Amadeus" created all of the confusion surrounding the history of the Requiem

              
                	Reality: The confusion between myth and reality regarding the events surrounding the commission, composition, completion and release of the Requiem stem from much earlier than the theatre and movie production of Amadeus. First of all, Amadeus in both its movie and play forms, was based on Alexander Pushkin's play The Little Tragedy of Mozart and Salieri, which contained many of the fallacies that were ultimately passed on in Amadeus.

              

            

          


          


          Early biographers


          Much of what is known today about Mozart comes either directly from correspondences about him, to him, and from him, or indirectly from biographers who gathered information from interviews with people close to him, such as his wife, Constanze, his works, and material from people who have come in contact with Mozart. The following is a brief summary of the early biographers who have tried to tell the story of Mozart's life.


          1. Friedrich Schlichtegroll was a teacher and a scholar who published Mozart's obituary in 1793. The obituary was part of a volume of obituaries referred to as Nekrolog. The two had never met. Most of the information was obtained from Nannerl, Mozart's sister, and Johann Andreas Schachtner, a friend of the family in Mozart's early years. Therefore what Schlichtegroll knew and wrote about was the period before Vienna.


          2. Franz Xaver Niemetschek was a citizen of Prague, a teacher and writer. Niemetschek allegedly met with Mozart and claimed to have been acquainted with Mozart's friends in Prague. After Mozart's death, Constanze sent Carl, the elder son, to live with him from 1792-97. Through these relationships with the family, Niemetschek gathered the information needed to write a biography of Mozart. His main source was Constanze and Mozart's friends in Prague. Therefore his emphasis was on Mozart's years in Vienna and his many trips to Prague. Based on research by Austrian scholar Walther Brauneis, much doubt has recently been cast on the veracity of Niemetschek's claim that he actually made Mozart's personal acquaintance.


          3. Friedrich Rochlitz was the editor of Allgemeine Musikalische Zeitwig (AMZ), a journal published by Breitkopf & Hartel. Constanze had sent Rochlitz some ancedotes to publish. At first she wanted him to do a biography but after meeting Nissen, she gave Nissen the opportunity instead. Most people believed that Rochlitz is an unreliable source.


          4. I.T.F.C. Arnold, a novelist, wrote Mozart's Geist, published in 1803. He took most of the biography directly from the three sources already published. He did add some new information.


          5. In 1828, Nissen published a biography of Mozart which included an appendix written by Constanze and J.H. Fewerstein after Nissen's death in 1826. Much of this biography included what had been previously written by Schlichtegroll, Niemetschek, and Rochlitz. In The Mozart's Myths, Stafford writes: "Sometimes Nissen corrects the chunks he borrows, and occasionally he tells the reader that he has done this ... unfortunately, he does not always correct and revise in this way. Assembling his narrative with scissors and paste, he allows contradictions to creep in." Nissen, knowing that it was untrue, wrote that the unfinished Requiem was taken by the messenger immediately after Mozart's death.


          6. Vincent and Mary Novello's diary of their interviews during 1829 with Nannerl, Constanze, and Mozart's sister in law, was discovered and published in 1955. They were collecting this information in hopes of publishing a book, which never happened. Since almost forty years had gone by since Mozart's death, then these accounts might have been based more on already published biographies than on the participants' own memories.


          


          Constanze Mozart and the Requiem after Mozart's death


          The confusion surrounding the circumstances of the Requiem's composition was created in a large part by Mozart's wife, Constanze. Constanze had a difficult task in front of her. She had to keep secret the fact that the Requiem was unfinished at Mozart's death, so she could collect the final payment from the commission. For a period of time, she also needed to keep secret the fact that Mozart had anything to do with the composition of the Requiem at all in order to allow Count Walsegg the impression that he wrote the work. Once she received the commission, she needed to carefully promote the work as Mozart's so she could continue to receive revenue from the work's publication and performance. During this phase of the Requiem's history, it was still important that the public accepted that Mozart wrote the whole piece, as it would fetch larger sums from publishers and the public if it were completely by Mozart.


          It is Constanze's efforts that created the flurry of half-truths and myths almost instantly after Mozart's death. Source materials written soon after Mozarts death contain serious discrepancies which leave a level of subjectivity when assembling the "facts" about Mozarts composition of the Requiem. For example, at least three of conflicting sources, both dated within two decades following Mozarts death, cite Constanze Mozart (Mozarts wife) as their primary source of interview information. In 1798, Friedrich Rochlitz, the German biographical author and amateur composer, published a set of Mozart anecdotes which he claimed to have collected during his meeting with Constanze in 1796. The Rochlitz publication makes the following statements:


          
            	Mozart was unaware of his commissioners identity at the time he accepted the project.

          


          
            	He was not bound to any date of completion of the work

          


          
            	He stated that it would take him around four weeks to complete.

          


          
            	He requested, and received, 100 ducats at the time of the first commissioning message.

          


          
            	He began the project immediately after receiving the commission.

          


          
            	His health was poor from the outset; he fainted multiple times while working

          


          
            	He took a break from writing the work to visit the Prater with his wife.

          


          
            	He shared with his wife that for certain he was writing this piece for his own funeral.

          


          
            	He spoke of "very strange thoughts" regarding the unpredicted appearance and commission of this unknown man.

          


          
            	He noted that the departure of Leopold to Prague for the coronation was approaching.

          


          The most highly disputed of these claims is the last one, the chronology of this setting. According to Rochlitz, the messenger arrives quite some time before the departure of Leopold for the coronation, yet we have record of his departure occurring in mid-July 1791. However, Constanze was in Baden during all of June to mid-July, she would not have been present for the commission or the drive they were said to have taken together. Furthermore, The Magic Flute (except for the Overture and March of the Priests) was completed by mid-July. La Clemenza Di Tito was commissioned by mid-July. There was no time for Mozart to work on the Requiem on the large scale indicated by the Rochlitz publication in the time frame provided.


          Also in 1798, Constanze is noted to have given another interview to Franz Xaver Niemetschek, another biographer looking to publish a compendium of Mozart's life. He published his biography in 1808, containing the following claims about Mozarts receipt of the Requiem commission:


          
            	Mozart received the commission very shortly before the Coronation of Emperor Leopold II, and before he received the commission to go to Prague.

          


          
            	He did not accept the messengers request immediately; he wrote the commissioner and agreed to the project stating his fee, but urging that he could not predict the time required to complete the work.

          


          
            	The same messenger appeared later, paying Mozart the sum requested plus a note promising a bonus at the works completion.

          


          
            	He started composing the work upon his return from Prague.

          


          
            	He fell ill while writing the work

          


          
            	He told Constanze "I am only too conscious," he continued, "my end will not be long in coming: for sure, someone has poisoned me! I cannot rid my mind of this thought."

          


          
            	Constanze thought that the Requiem was overstraining him; she called the doctor and took away the score.

          


          
            	On the day of his death he had the score brought to his bed.

          


          
            	The messenger took the unfinished Requiem soon after Mozarts death.

          


          
            	Constanze never learned the commissioners name.

          


          This account, too, has fallen under scrutiny and criticism for its accuracy. According to letters, Constanze most certainly knew the name of the commissioner by the time this interview was released in 1800. Additionally, the Requiem was not given to the messenger until some time after Mozarts death. This interview contains the only account of the claim that Constanze took the Requiem away from Wolfgang for a significant duration during his composition of it from Constanze herself. Otherwise, the timeline provided in this account is historically probable. However, the most highly accepted text attributed to Constanze is the interview to her second husband, Georg Nikolaus von Nissen. After Nissens death in 1826, Constanze released the biography of Wolfgang (1828) that Nissen had compiled, which included this interview. Nissen states:


          
            	Mozart received the commission shortly before the coronation of Emperor Leopold and before he received the commission to go to Prague.

          


          
            	He did not accept the messengers request immediately; he wrote the commissioner and agreed to the project stating his fee, but urging that he could not predict the time required to complete the work.

          


          
            	The same messenger appeared later, paying Mozart the sum requested plus a note promising a bonus at the works completion.

          


          
            	He started composing the work upon his return from Prague.

          


          The Nissen publication lacks information following Mozarts return from Prague.


          From the various accounts of Constanzes words, historians try to assemble the details of Mozarts Requiem commission and completion.


          


          The autograph at the 1958 World's Fair


          The autograph of the Requiem was placed on display at the World's Fair in 1958 in Brussels. At some point during the fair, someone was able to gain access to the manuscript, tearing off the bottom right-hand corner of the second to last page (folio 99r/45r), containing the words "Quam olim d: C:" (an instruction that the "Quam olim" fugue of the Domine Jesu was to be repeated "da capo", at the end of the Hostias). To this day the perpetrator has not been identified and the fragment has not been recovered.


          If the most common authorship theory is true, then "Quam olim d: C:" might very well be the last words Mozart wrote before he died. It is probable that whoever stole the fragment believed that to be the case.


          


          Discography


          Selected recordings, alphabetically by conductor:


          
            	Claudio Abbado conducting the Berlin Philharmonic Orchestra. Recorded live in 1999 and released in 1999 by Deutsche Grammophon.


            	Daniel Barenboim conducting the Paris Symphony Orchestra and Paris Symphony Chorus. Released in 1990 by EMI Classics. Soloists are Kathleen Battle (Soprano), Ann Murray (Mezzo Soprano), David Rendall (Tenor), Matti Salminen (Bass).


            	Frieder Bernius conducting the Stuttgart Baroque Ensemble. Recorded in 2000 and released in 2002 by Carus-verlag.


            	Leonard Bernstein conducting the Bavarian Radio Symphony Orchestra. Recorded in 1986 and released in 1989 by Deutsche Grammophon.


            	Karl Bhm conducting the Vienna Philharmonic Orchestra. Recorded in 1971 and released in 1983 by Deutsche Grammophon.


            	Sergiu Celibidache conducting the Munich Philharmonic Orchestra. Recorded live in 1995 and released in 2004 by EMI Classics


            	John Eliot Gardiner conducting the English Baroque Soloists. Released in 1990 by Philips.


            	Gregory Glenn conducting the boys and girls choir of The Madeleine Choir school with symphony in The Cathedral of the Madeleine.


            	Carlo Maria Giulini conducting the Philharmonia Orchestra and Chorus(London). Released in 1979 by Angel.


            	Nikolaus Harnoncourt conducting the Vienna Concentus Musicus. Recorded in 2003 and released in 2004 by Deutsche Harmonia Mundi.


            	Philippe Herreweghe conducting the Orchestre des Champs Elysees. Recorded live in 1994 and released in 1997 by Harmonia Mundi.


            	Christopher Hogwood conducting the Academy of Ancient Music Chorus & Orchestra, and Westminster Cathedral Boys Choir. Recorded in 1983 and released in 1984 by Editions de L'Oiseau-Lyre.


            	Herbert von Karajan conducting the Berliner Philharmoniker. Recorded in 1975 on September 27 and 28 and released on Deutsche Grammophon.


            	Ton Koopman conducting the Amsterdam Baroque Orchestra. Recorded live in 1989 and released in 1990 by Erato-Disques.


            	Zdenek Kosler conducting the Slovak Philharmonic Orchestra. Recorded in 1985 and released in 1986 by OPUS.


            	Sir Neville Marriner conducting the Academy of St. Martin in the Fields. Recorded in 1990 and released in 1991 by Philips.


            	Riccardo Muti conducting the Berlin Philharmonic Orchestra. Recorded in 1987 and released in 1987 by EMI Classics. Awarded a "Timbre de Platine".


            	Roger Norrington conducting The London Classical Players & The Schutz Choir of London. Recorded in 1992 by Emi Records for Virgin Classics Limited.


            	Martin Pearlman conducting the Boston Baroque. Recorded in 1995 and released on Telarc Records. This was the first period-instrument recording of the Robert D. Levine completion.


            	Peter Schreier conducting the Dresden State Orchestra. Recorded in 1987 and released in 1990 by Philips.


            	Mikhail "Misha" Shtangrud conducted the Burbank Chorale and a twenty-two piece orchestra on a 2006 recording released by the Burbank Chorale.


            	Helmuth Rilling conducting the Bach-Collegium Stuttgart. Released in 1979/1987 by CBS Schallplatten GmbH/CBS Records. Rilling later re-recorded the Requiem with the completion by Robert D. Levin in 1991 for Hanssler Classic.


            	Robert Shaw conducting the Atlanta Symphony Orchestra. Recorded in 1986 and released in 1990 by Telarc.


            	Sir Georg Solti conducting the Vienna Philharmonic Orchestra. Recorded in 1991 and released in 1992 by Decca.


            	Christian Thielemann conducting the Munich Philharmonic Orchestra. Recorded and released in 2006 by Deutsche Grammophon.


            	Jos van Veldhoven conducting The Netherlands Bach Society. Recorded live in 2001 and released in 2002 by Channel Classics.


            	Bruno Walter conducting the Vienna Philharmonic Orchestra. Recorded in 1937. First 20th-century recording.


            	Bruno Walter conducting the Vienna Philharmonic Orchestra. Recorded live in 1956 and released in 1996 by Orfeo.


            	Franz Welser-Mst conducting the London Philharmonic Choir & Orchestra. Recorded in 1989 and released in 1990 by EMI Classics.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Requiem_%28Mozart%29"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Requiem (Verdi)


        
          

          The Requiem by Giuseppe Verdi is a musical setting of the Catholic funeral Mass (called the Requiem from the first word of the text, which begins Requiem aeternam dona eis, Domine, meaning, "Grant them eternal rest, O Lord"see the entry at " Dies Irae"). It was completed to mark the first anniversary of the death of Alessandro Manzoni, an Italian poet and novelist much admired by Verdi. The piece is also sometimes referred to as the Manzoni Requiem.


          


          Historical context


          When Gioacchino Rossini died in 1868, Verdi suggested that a number of Italian composers should collaborate on a Requiem in Rossini's honour, and began the effort by submitting a "Libera me." During the next year a Messa per Rossini was compiled by 13 composers (of whom the only one well known today is Verdi himself). The premiere was scheduled for the first anniversary of Rossini's death in 1869, but the performance was cancelled and the piece fell into oblivion until 1988, when Helmuth Rilling premiered the complete Requiem for Rossini in Stuttgart.


          In the meantime, Verdi kept toying with his "Libera me," frustrated that the combined commemoration of Rossini's life would not be performed in his lifetime.


          In May of 1873, the Italian writer and humanist Alessandro Manzoni, whom Verdi had met in 1868, died. Upon hearing of his death, Verdi resolved to complete a Requiemthis time entirely of his own writingfor Manzoni. Verdi travelled to Paris in June, where he commenced work on the Requiem, giving it the form we know today. It included a revised version of the "Libera me" originally composed for Rossini. The Requiem was first performed the following May in the church of San Marco in Milan, on the first anniversary of Manzoni's death.


          


          The music


          Throughout the work, Verdi uses vigorous rhythms, sublime melodies, and dramatic contrastsmuch as he did in his operasto express the powerful emotions engendered by the text. The terrifying (and instantly recognizable) "Dies Irae" that introduces the traditional sequence of the Latin funeral rite is repeated throughout for a sense of unity, which allows Verdi to explore the feelings of loss and sorrow as well as the human desire for forgiveness and mercy found in the intervening movements of the Requiem. Trumpets surround the stage to produce an inescapable call to Judgement in the "Tuba mirum" (the resulting combination of brass and choral quadruple-fortissimo markings resulting in some of the loudest unamplified music ever written), and the almost oppressive atmosphere of the "Rex tremendae" creates a sense of unworthiness before the King of Tremendous Majesty. Yet the well-known tenor solo "Ingemisco" radiates hope for the sinner who asks for the Lord's mercy. Verdi also recycles and reworks the duet "Qui me rendra ce mort?  funbres abmes!", from Act IV of Don Carlos, in the beautiful "Lachrymosa" which ends this sequence.


          The joyful "Sanctus" (a complicated eight-part fugue scored for double chorus) begins with a brassy fanfare to announce him "who comes in the name of the Lord" and leads into an angelic "Agnus Dei" sung by the female soloists with the chorus. Finally the "Libera me," the oldest music by Verdi in the Requiem, interrupts. Here the soprano cries out, begging, "Free me, Lord, from eternal death ... when you will come to judge the world by fire."


          


          Structure of the work


          
            	Introit  Kyrie (chorus, soloists)


            	Sequence:

              
                	Dies irae (chorus)


                	Tuba mirum (chorus)


                	Mors stupebit (bass)


                	Liber scriptus (mezzo-soprano, chorus)


                	Quid sum miser (soprano, mezzo-soprano, tenor)


                	Rex tremendae (soloists, chorus)


                	Recordare (soprano, mezzo-soprano)


                	Ingemisco (tenor)


                	Confutatis (bass, chorus)


                	Lacrimosa (soloists, chorus)

              

            


            	Offertory (soloists):

              
                	Domine Jesu Christe


                	Hostias

              

            


            	Sanctus (double chorus)


            	Agnus Dei (soprano, mezzo-soprano, chorus)


            	Communion (mezzo-soprano, tenor, bass)


            	Libera me (soprano, chorus):

              
                	Libera me


                	Dies irae


                	Requiem aeternam


                	Libera me

              

            

          


          


          Recordings


          
            	Atlanta Symphony Orchestra and Chorus, Robert Shaw conducting. Telarc - #80152 (1990).


            	Chicago Symphony Orchestra and Chorus, Georg Solti conducting. RCA - #61403 (1993, re-release of a 1977 Grammy-winning recording - the Dies Irae section from the same recording was first released on Compact Disc by RCA in 1990 for a special Chicago Symphony centennial box set).


            	Zagrebačka Filharmonija. Conductor: Lovro pl. Matačić. Recorded at the 30th Dubrovnik Summer festival, July 13, 1979 in the old Franciscan Church. 2 CD-set issued by the Zagrebačka Filharmonija, # 37593.


            	Philadelphia Orchestra, Conductor Eugene Ormandy. Columbia/Oddyssey cassette YT 35230, 1978.


            	London Symphony Orchestra, Leonard Bernstein conducting. Sony - #47639


            	Orchestre Revolutionnaire et Romantique with the Monteverdi Choir, John Eliot Gardiner conducting. Polygram Records - #442142 (1995).


            	Orchestra Sinfonica di Milano Giuseppe Verdi with Coro Sinfonico di Milano Giuseppe Verdi, Riccardo Chailly conducting. Sacred Works, includes Libera Me from Messa per Rossini (1869 version). Decca - #467280-2 (2001).


            	Vienna Philharmonic and Vienna State Opera Chorus, Georg Solti conducting, featuring Luciano Pavarotti, Joan Sutherland, Marilyn Horne and Martti Talvela. Polygram Records - #411944 (1990).


            	Kirov Orchestra and Chorus, Valery Gergiev conducting, featuring Rene Fleming, Olga Borodina, Andrea Bocelli, Ildebrando D'Arcangelo. Decca - (2000).


            	Berlin Philharmonic, Claudio Abbado conducting, featuring Angela Gheorghiu, Daniela Barcellona, Roberto Alagna, Julian Konstantinov. EMI - #57168 (2001)


            	La Scala, Milan, Victor de Sabata conducting, live performance featuring Renata Tebaldi, 1951


            	La Scala, Milan, Herbert von Karajan conducting, featuring Leontyne Price, Luciano Pavarotti, Fiorenza Cossotto, Nicolai Ghiaurov - DVD (1967)


            	Hungarian State Opera Orchestra and Chorus, Pier Giorgio Morandi conducting. Naxos Records. 1996


            	Pittsburgh Symphony Orchestra and Mendelssohn Choir of Pittsburgh, under the direction of Robert Page. Mariss Jansons as conductor. 1997


            	Orchestra del Teatro alla Scala with Coro del Teatro alla Scala, Riccardo Muti conducting, Cheryl Studer soprano, Dolora Zajic mezzosoprano, Luciano Pavarotti tenore, Samuel Ramey basso, EMI #49392 (1987).


            	NBC Symphony Orchestra, Arturo Toscanini conducting, live broadcast performance, January 1951, RCA Victor
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          The RER (Rseau Express Rgional, IPA: [ɛʀɛʀ], "Regional Express Network") is a rapid transit system serving Paris, France. The RER is an integration of a modern city-centre subway and a pre-existing set of regional rail lines. Within the city of Paris, the RER serves as an express network, offering multiple connections with the Paris Mtro. The central part of the RER was completed through a massive civil engineering effort between 1962 and 1977, and features some unusually spacious, deep stations. In 2007 the network consisted of five lines: A, B, C, D and E. The RER is still expanding  Line E was opened in 1999, and is a likely candidate for extension.


          The RER currently serves 257 stops and runs over 587 km (365 miles) of track, including 76.5 km (48 miles) underground. Thirty-three stops are within the city of Paris. Each line crosses the city almost exclusively underground and on dedicated tracks. Some parts of RER lines are operated by the city transport authority that operates the Mtro ( RATP) and others by the national rail company ( SNCF); the differences are of little concern to riders during normal operations because of the seamless fare structure and absence of transfers at SNCF/RATP boundaries. In 2004, 782.9 million journeys were made on the RER.


          The RATP operates 66 RER stations, Line B south of Gare du Nord, (all south branches) and line RER A (all east branches), and the west branch to Saint Germain en Laye from Nanterre Prefecture. All RER track on lines RER A and RER B within Paris are maintained and operated by RATP.


          SNCF RER D interlaces with RER B RATP rolling stock by sharing RATP track slots on line RER B between Gare du Nord and Chatelet. On the sections of shared track, each company operates separately. Therefore, the SNCF RER operates on RFF track and the RATP on its own. Of these RATP RER stations, 9 possess interchanges with Metro lines, and 9 with the Transilien SNCF service.


          The RATP celebrated the 30th anniversary of the opening of the RER A and RER B junction December 8, 2007.


          


          History


          


          Origins


          The origins of the RER can be traced back to the 1936 Ruhlmann- Langewin plan of the Compagnie du chemin de fer mtropolitain de Paris (Metropolitan Railway Company of Paris) for a wide-bodied "mtropolitain express" (express metro). The CMP's post-war successor, the RATP, revived the scheme in the 1950s, and in 1960 an interministerial committee decided to go ahead with construction of a first, east-west, line. As its instigator, the RATP was granted authority to run the new link and the SNCF ceded operation of the Saint-Germain-en-Laye line (to the west of Paris) and the Vincennes line (to the east). The embryonic (and as yet unnamed) RER was not properly conceived until the 1965 Schma directeur d'amnagement et d'urbanisme, which foresaw an "H"-shaped network with two north-south routes. Only a single north-south axis crossing the Left Bank has so far come to fruition, although the Mtro's Line 13 has been extended to perform a similar function.


          


          Pioneering


          In the first phase of construction, the Saint-Germain and Vincennes lines became the ends of the east-west Line A, whose central section was opened station by station between 1969 and 1977. On its completion Line A was joined by the initial southern leg of the north-south Line B. During this first phase, six new stations were built, three entirely underground and all on a grand scale.


          Construction was ceremonially inaugurated by Robert Buron, Minister for Public Works, at the Pont de Neuilly on 6 July 1961, four years before the publication of the official network blueprint. The rapid expansion of the La Dfense business district in the west made this western section of the new east-west route a priority. Such was the scale of the work that it was not until 12 December 1969 that the first new station  and the RER name  was inaugurated, at Nation on the eastern section. Nation thus became temporarily the new terminus of the Vincennes line from Boissy. A few weeks later came the long-awaited opening of the western line from toile (not yet renamed after Charles de Gaulle) to La Dfense. A simple shuttle service, this western section was extended eastward to the newly-built central Auber station on 23 November 1971, and westward on 1 October 1972 to Saint-Germain-en-Laye through a connection to the Saint-Germain-en-Laye line, the oldest railway line into Paris, at Nanterre.


          The RER network truly came into being on December 9, 1977 with the joining of the Nation- Boissy and Auber- Saint-Germain-en-Laye segments as the eastern and western halves of the RER Line A at Chtelet - Les Halles in the heart of Paris. The southern Ligne de Sceaux was simultaneously extended from Luxembourg to meet Line A at Chtelet  Les Halles, becoming the new Line B. The system of line letters was introduced to the public on this occasion, though it had been used internally at RATP and SNCF for some time.


          


          Completion


          A second phase, from the end of the 1970s, was of more soberly paced completion. The SNCF gained the right to operate its own routes, which became lines C, D and E. Extensive sections of suburban track were added to the network but only four new stations were built. Of these, two were comparable in audaciousness to those of the 1970s. The network was completed in the following stages:


          
            	Line C (following the Left Bank of the Seine) was added in 1979, involving the construction of a short cut-and-cover link between Invalides and Muse d'Orsay.

          


          
            	Line B extension to the Gare du Nord (1981) and the north (1983) was effected by a new deep tunnel from Chtelet - Les Halles.

          


          
            	Line D (north to south-east, via Chtelet  Les Halles) was completed in 1995, using a new deep tunnel between Chtelet  Les Halles and Gare de Lyon. No new building work was necessary at Chtelet  Les Halles, since, in an example of superb planning, additional platforms for Line D had been built at the time of the station's construction 20 years earlier.

          


          
            	Line E was added in 1999, connecting the north-east with Gare Saint-Lazare by means of a new deep tunnel from Gare de l'Est.

          


          


          Finance


          Two aspects of the RER's pioneering phase in the 1960s and 1970s are particularly noteworthy. The first is the spectacular scale and expense of the enterprise. For example, FRF 2 billion were committed to the project in the budget of 1973 alone. This equates to roughly  1.37 billion in 2005 terms, and closer to double that as a proportion of the region's (then much smaller) economic output. This and subsequent spending is partly explained by the regional transport contribution, a small levy made on businesses that evidently benefit from the vast labour market put at their disposal by the RER. This peculiarly French invention was passed by a law in June 1971 and has been a permanent source of revenue for transport investment ever since.


          Second, it is striking how little public consultation was made over such expenditures and tax innovations. Contrary to the lively public debate that accompanied the building of the Mtro 70 years previously, the RER aroused little media attention and was essentially decided behind the closed doors of cabinet meetings. The will, and even idealism, of a handful of people, notably Pierre Giraudet, Director-General of the RATP, proved decisive in persuading ministers to grant credits. So too did the united front presented by the RATP and SNCF and their success at keeping within their budgets. Given the subsequent success of the RER, the investment can be considered money well spent.


          


          Maps
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          Trains
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              The RER B at La Plaine - Stade de France.
            

          


          The predominance of suburban SNCF track on the RER network explains why RER trains drive on the left, like SNCF trains (except in Alsace-Moselle), contrary to the Mtro where trains drive on the right. RER trains run by the two different operators share the same track infrastructure, a practice called interconnection. On the RER, interconnection required the development of specific trains (MI 79 series for Materiel d'Interconnexion 1979, and MI 2N series for Materiel d'Interconnexion  2 niveaux (double-deck interconnection stock)) capable of operating under both 1.5 kV direct current on the RATP network and 25 kV / 50 Hz alternating current on the SNCF network. The MS 61 series (Matriel Simple 1961) can be used only on the 1.5 kV DC network.


          The RER's tunnels have unusually large cross-sections. This is due to a 1961 decision to build according to a standard set by the Union Internationale des Chemins de Fer, with space for overhead catenary power supply to trains. Single-track tunnels measure 6.30 m across and double-track tunnels up to 8.70 m, meaning a cross-sectional area of up to 50 square metres, larger than that of the stations on many comparable underground rail networks.


          


          Lines
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              	Line A

              	1977

              	1994

              	46

              	108.5km / 67.5miles

              	2,411m

              	272,800,000
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              	Line B

              	1977

              	1981

              	47

              	80.0km / 49.8miles

              	1,739m

              	165,100,000
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              	Line C

              	1979

              	2000

              	84

              	185.6km / 115.5miles

              	2,184m

              	140,000,000
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              	Line D

              	1987

              	1995

              	59

              	160.0km / 99.6miles

              	2,807m

              	145,000,000
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              	Line E

              	1999

              	2003

              	21

              	52.3km / 32.5miles

              	2,615m

              	60,000,000
            

          


          


          Stations


          Ten new stations have been built under the heart of Paris since the 1960s as part of the RER project. The six stations of Line A opened between 1969 and 1977 are:


          
            	Nation (1969): deep construction at the Place de la Nation


            	Charles de Gaulle - toile (1970): deep construction at the Arc de Triomphe


            	La Dfense (1970): near-surface construction beneath the site of the yet-to-be-built Grande Arche de la Dfense, just outside the Paris city boundary


            	Auber (1971): deep construction near Gare Saint-Lazare; once the largest underground station in the world


            	Chtelet - Les Halles (1977): near-surface construction on the site of the former marketplace, today perhaps the largest underground station in the world


            	Gare de Lyon (1977): near-surface construction beneath and alongside the main-line SNCF station

          


          Some controversy followed the construction of the Line A. Using the model of the existing Mtro, and unlike any other underground network in the world, engineers elected to build the three new deep stations ( toile, Auber and Nation) as single monolithic halls with lateral platforms and no supporting pillars. A hybrid solution of adjacent halls was rejected on the grounds that it "completely sacrificed the architectural aspect" of the oeuvre. The scale in question was vast: the new stations cathdrales were up to three times longer, wider and taller than Mtro stations, and hence 20 or 30 times more voluminous. Most importantly, unlike the Mtro they were to be constructed entirely underground. The decision turned out to be expensive - around FFr 8 billion for the three stations, equivalent to  1.2 billion in 2005 terms, with the two-level Auber the costliest of the three. The comparison was obvious and unfavourable with London's Victoria Line, a deep line of 22 km constructed during the same period using a two-tunnel approach at vastly lower cost. However, the three stations represent undeniable engineering feats and are noticeably less claustrophobic than traditional underground stations.
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              Haussmann - Saint-Lazare on the RERE.
            

          


          Only two stations were inaugurated to complete Lines B, C and D:


          
            	Gare du Nord (1982): near-surface construction on two levels

          


          
            	St-Michel - Notre-Dame (1988): deep construction on an existing stretch of the Line B between Luxembourg and Chtelet - Les Halles with two tunnels, common in all other deep underground systems but unique in Paris. The station was actually built when the Luxembourg_ Chtelet tunnel was dug as an enlargement of the tunnel itself. As this station is under the Seine river, it has a very narrow platform much alike London Underground stations, and does not sport the usual architectural expanse of other stations.

          


          Two stations were added to the network as part of Line E in the 1990s. They are notable for their lavishly spacious deep construction, a technique not used since Auber. Although similar to the three 1960s "cathedral stations" of Line A, their passenger traffic has so far proved vastly lower.


          
            	Magenta (1999): deep construction serving both Gare du Nord and Gare de l'Est

          


          
            	Haussmann - Saint-Lazare (1999): deep construction serving Gare Saint-Lazare and Auber

          


          


          Usage


          The social and economic impact of the RER is difficult to overstate. Journey times, particularly on east-west and north-south routes, have been cut spectacularly (and thanks to the cross-platform connection at Chtelet - Les Halles, even "diagonal" trips are rapid). As a result, the network has been an extraordinary popular success since its opening.


          Lines A and B reached saturation relatively quickly, exceeding by far all traffic expectations: up to 55,000 passengers per hour in each direction on Line A, the highest such figure in the world outside Japan. Despite a frequency of more than one train every two minutes, made possible by the installation of digital signalling in 1989, and the partial introduction of double-decker trains since 1998, the central stations of Line A are critically crowded at peak times. Since both Mtro and surface transport are equally congested at these times (and significantly slower), the RER's value to the economy of le de France cannot be in doubt.


          Used for leisure journeys, the RER represents no less of a revolution. By bringing far-flung suburbs within easy reach of central Paris, the network has significantly aided the reintegration of the traditionally insular capital with its periphery. The evidence of this social impact can be seen at Chtelet - Les Halles, whose neighbourhood is now crowded with suburbanites on evenings and weekends.


          


          Future developments
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          Extensions to the RER focus on Line E, which ends at Haussmann - Saint-Lazare, serving only one side of Paris, unlike all other RER lines. Various Line E extensions have been proposed:


          
            	eastwards from Chelles-Gournay to Esbly and Meaux


            	eastwards from Tournan to Coulommiers


            	westwards from Haussmann - St Lazare to Saint-Nom-la-Bretche and Versailles Rive-Droite, via a new station at Champs-Elyses - Clmenceau and Gare Montparnasse.

          


          A new Line E station has been proposed at Rue de l'vangile on the approach to Gare de l'Est, with a tentative opening date of 2014.


          Older plans existed for a line F, which would connect Argenteuil to Rambouillet via existing tracks of the Saint-Lazare and Montparnasse rail networks. A new tunnel would be bored below Paris, with the creation of a station at Invalides. The cost of the new tunnel, and the fact that Saint-Lazare and Montparnasse networks form a loop makes this project unlikely to happen.


          


          International comparison


          
            
              	RER
            


            
              	Locale

              	Paris
            


            
              	Transit type

              	Rapid transit Regional rail
            


            
              	Began operation

              	1977
            


            
              	System length

              	587km (365mi)
            


            
              	Number of lines

              	5
            


            
              	Number of stations

              	257
            


            
              	Track gauge

              	1,435mm (4ft 8in) ( standard gauge)
            


            
              	Operator(s)

              	RATP, SNCF
            

          


          The RER is often compared with other urban rail networks that serve outer suburbs while fully crossing the city. Examples included the German and Austrian S-Bahnen, the Spanish Cercanas, and the RER networks of French-speaking Switzerland and (in construction) Brussels.


          However, there are two characteristics of the Paris RER that are not found in most other systems. Firstly, each RER line runs on independent dedicated track (except the tunnel between Gare du Nord and Chtelet, used by both lines B and D), with dedicated platforms in stations that are shared with other networks. This feature allows a high frequency, which on some lines exceeds that of the Paris Mtro  a situation which in Europe is unique to Paris.


          Secondly, the Paris RER serves almost exclusively the Paris urban area, reaching very few satellite towns. The exceptions are the Southern branch of line C and the outer sections of line D. The compactness of the Paris conurbation can account for a good deal of the RER's more limited reach, as can the sprawling nature of the suburban SNCF network. This also explains why the scheduled train frequencies on the RER central network are as high as on the Paris mtro network; one train every 120 seconds on RER A during rush hour .


          


          
            Retrieved from " http://en.wikipedia.org/wiki/RER"
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            [image: Refinement meets burlesque in Restoration comedy. In this scene from George Etherege's Love in a Tub, musicians and well-bred ladies surround a man who is wearing a tub because he has lost his trousers.]

            
              Refinement meets burlesque in Restoration comedy. In this scene from George Etherege's Love in a Tub, musicians and well-bred ladies surround a man who is wearing a tub because he has lost his trousers.
            

          


          Restoration comedy is the name given to English comedies written and performed in the Restoration period from 1660 to 1710. After public stage performances had been banned for 18 years by the Puritan regime, the re-opening of the theatres in 1660 signalled a rebirth of English drama. Restoration comedy is famous (or notorious) for its sexual explicitness, a quality encouraged by Charles II (16601685) personally and by the rakish aristocratic ethos of his court. The socially diverse audiences included both aristocrats, their servants and hangers-on, and a substantial middle-class segment. These playgoers were attracted to the comedies by up-to-the-minute topical writing, by crowded and bustling plots, by the introduction of the first professional actresses, and by the rise of the first celebrity actors. This period saw the first professional woman playwright, Aphra Behn.


          


          Theatre companies


          


          Original patent companies, 166082


          
            [image: The sumptuously decorated Dorset Gardens playhouse in 1673, with one of the sets for Elkannah Settle's The Empress of Morocco. The apron stage at the front which allowed intimate audience contact is not visible in the picture (the artist is standing on it).]
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          Charles II was an active and interested patron of the drama. Soon after his restoration, in 1660, he granted exclusive play-staging rights, so-called Royal patents, to the King's Company and the Duke's Company, led by two middle-aged Caroline playwrights, Thomas Killigrew and William Davenant. The patentees scrambled for performance rights to the previous generation's Jacobean and Caroline plays, which were the first necessity for economic survival before any new plays existed. Their next priority was to build new, splendid patent theatres in Drury Lane and Dorset Gardens, respectively. Striving to outdo each other in magnificence, Killigrew and Davenant ended up with quite similar theatres, both designed by Christopher Wren, both optimally provided for music and dancing, and both fitted with moveable scenery and elaborate machines for thunder, lightning, and waves.


          The audience of the early Restoration period was not exclusively courtly, as has sometimes been supposed, but it was quite small and could barely support two companies. There was no untapped reserve of occasional playgoers. Ten consecutive performances constituted a smash hit. This closed system forced playwrights to be extremely responsive to popular taste. Fashions in the drama would change almost week by week rather than season by season, as each company responded to the offerings of the other, and new plays were urgently sought. The King's Company and the Duke's Company vied with one another for audience favour, for popular actors, and for new plays, and in this hectic climate the new genres of heroic drama, pathetic drama, and Restoration comedy were born and flourished.


          


          United Company, 168295


          Both the quantity and quality of the drama suffered when in 1682 the more successful Duke's Company ate the struggling King's Company, and the amalgamated United Company was formed. The production of new plays dropped off sharply in the 1680s, affected by both the monopoly and the political situation (see Decline of comedy below). The influence and the incomes of the actors dropped, too. In the late 80s, predatory investors ("Adventurers") converged on the United Company, while management was taken over by the lawyer Christopher Rich. Rich attempted to finance a tangle of "farmed" shares and sleeping partners by slashing salaries and, dangerously, by abolishing the traditional perks of senior performers, who were stars with the clout to fight back.


          


          War of the theatres, 16951700


          The company owners, wrote the young United Company employee Colley Cibber, "who had made a monopoly of the stage, and consequently presum'd they might impose what conditions they pleased upon their people, did not consider that they were all this while endeavouring to enslave a set of actors whom the public were inclined to support." Performers like the legendary Thomas Betterton, the tragedienne Elizabeth Barry, and the rising young comedienne Anne Bracegirdle had the audience on their side and, in the confidence of this, they walked out.


          The actors gained a Royal "licence to perform", thus bypassing Rich's ownership of both the original Duke's and King's Company patents from 1660, and formed their own cooperative company. This unique venture was set up with detailed rules for avoiding arbitrary managerial authority, regulating the ten actors' shares, the conditions of salaried employees, and the sickness and retirement benefits of both categories. The cooperative had the good luck to open in 1695 with the premire of William Congreve's famous Love For Love and the skill to make it a huge box-office success.


          London again had two competing companies. Their dash to attract audiences briefly revitalized Restoration drama, but also set it on a fatal downhill slope to the lowest common denominator of public taste. Rich's company notoriously offered Bartholomew Fair-type attractions  high kickers, jugglers, ropedancers, performing animals  while the cooperating actors, even as they appealed to snobbery by setting themselves up as the only legitimate theatre company in London, were not above retaliating with "prologues recited by boys of five, and epilogues declaimed by ladies on horseback" (Dobre, xxi). The demand for new plays stimulated William Congreve and John Vanbrugh into writing some of their best comedies, but also gave birth to the new genre of sentimental comedy, which was soon to replace Restoration comedy in the public favour.


          


          Actors


          


          First actresses
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          Restoration comedy was strongly influenced by the introduction of the first professional actresses. Before the closing of the theatres, all female roles had been played by boys, and the predominantly male audiences of the 1660s and 1670s were both curious, censorious, and delighted at the novelty of seeing real women engage in risqu repartee and take part in physical seduction scenes. Samuel Pepys refers many times in his famous diary to visiting the playhouse in order to watch or re-watch the performance of some particular actress, and to how much he enjoys these experiences.


          Daringly suggestive comedy scenes involving women became especially common, although of course Restoration actresses were, just like male actors, expected to do justice to all kinds and moods of plays. (Their role in the development of Restoration tragedy is also important, compare She-tragedy.)


          A new speciality introduced almost as early as the actresses was the breeches role, which called for an actress to appear in male clothes (breeches being tight-fitting knee-length pants, the standard male garment of the time), for instance in order to play a witty heroine who disguises herself as a boy to hide, or to engage in escapades disallowed to girls. A quarter of the plays produced on the London stage between 1660 and 1700 contained breeches roles. Playing these cross-dressing roles, women behaved with the freedom society allowed to men, and some feminist critics, such as Jacqueline Pearson, regard them as subversive of conventional gender roles and empowering for female members of the audience. Elizabeth Howe has objected that the male disguise, when studied in relation to playtexts, prologues, and epilogues, comes out as "little more than yet another means of displaying the actress as a sexual object" to male patrons, by showing off her body, normally hidden by a skirt, outlined by the male outfit.


          Successful Restoration actresses include Charles II's mistress Nell Gwyn, the tragedienne Elizabeth Barry who was famous for her ability to "move the passions" and make whole audiences cry, the 1690s comedienne Anne Bracegirdle, and Susanna Mountfort (a.k.a. Susanna Verbruggen), who had many breeches roles written especially for her in the 1680s and 90s. Letters and memoirs of the period show that both men and women in the audience greatly relished Mountfort's swaggering, roistering impersonations of young women wearing breeches and thereby enjoying the social and sexual freedom of the male Restoration rake.


          


          First celebrity actors
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          During the Restoration period, both male and female actors on the London stage became for the first time public personalities and celebrities. Documents of the period show audiences being attracted to performances by the talents of particular actors as much as by particular plays, and more than by authors (who seem to have been the least important draw, no performance being advertised by author until 1699). Although the playhouses were built for large audiencesthe second Drury Lane theatre from 1674 held 2000 patrons  they were of compact design, and an actor's charisma could be intimately projected from the thrust stage.


          With two companies competing for their services from 1660 to 1682, star actors were able to negotiate star deals, comprising company shares and benefit nights as well as salaries. This advantageous situation changed when the two companies were amalgamated in 1682, but the way the actors rebelled and took command of a new company in 1695 is in itself an illustration of how far their status and power had developed since 1660.


          The greatest fixed stars among Restoration actors were Elizabeth Barry ("Famous Mrs Barry" who "forc 'd Tears from the Eyes of her Auditory") and Thomas Betterton, both of them active in organising the actors' revolt in 1695 and both original patent-holders in the resulting actors' cooperative.


          Betterton played every great male part there was from 1660 into the 18th century. After watching Hamlet in 1661, Samuel Pepys reports in his diary that the young beginner Betterton "did the prince's part beyond imagination." Betterton's expressive performances seem to have attracted playgoers as magnetically as did the novelty of seeing women on the stage. He was soon established as the leading man of the Duke's Company, and played Dorimant, the seminal irresistible Restoration rake, at the premire of George Etherege's Man of Mode (1676). Betterton's position remained unassailable through the 1680s, both as the leading man of the United Company and as its stage manager and de facto day-to-day leader. He remained loyal to Rich longer than many of his coworkers, but eventually it was he who headed the actors' walkout in 1695, and who became the acting manager of the new company.


          


          Comedies


          Variety and dizzying fashion changes are typical of Restoration comedy. Even though the "Restoration drama" unit taught to college students is likely to be telescoped in a way that makes the plays all sound contemporary, scholars now have a strong sense of the rapid evolution of English drama over these forty years and of its social and political causes. The influence of theatre company competition and playhouse economics is also acknowledged.


          Restoration comedy peaked twice. The genre came to spectacular maturity in the mid-1670s with an extravaganza of aristocratic comedies. Twenty lean years followed this short golden age, although the achievement of Aphra Behn in the 1680s is to be noted. In the mid-1690s a brief second Restoration comedy renaissance arose, aimed at a wider audience. The comedies of the golden 1670s and 1690s peak times are extremely different from each other. An attempt is made below to illustrate the generational taste shift by describing The Country Wife (1675) and The Provoked Wife (1697) in some detail. These two plays differ from each other in some typical ways, just as a Hollywood movie of the 1950s differs from one of the 1970s. The plays are not, however, offered as being "typical" of their decades. Indeed, there exist no typical comedies of the 1670s or the 1690s; even within these two short peak-times, comedy types kept mutating and multiplying.


          


          Aristocratic comedy, 166080


          The drama of the 1660s and 1670s was vitalised by the competition between the two patent companies created at the Restoration, as well as by the personal interest of Charles II, and the comic playwrights rose to the demand for new plays. They stole freely from the contemporary French and Spanish stage, from English Jacobean and Caroline plays, and even from Greek and Roman classical comedies, and combined the looted plotlines in adventurous ways. Resulting differences of tone in a single play were appreciated rather than frowned on, as the audience prized "variety" within as well as between plays. Early Restoration audiences had little enthusiasm for structurally simple, well-shaped comedies such as those of Molire; they demanded bustling, crowded multi-plot action and fast pace. Even a splash of high heroic drama might be thrown in to enrich the comedy mix, as in George Etherege's Love in a Tub (1664), which has one heroic verse "conflict between love and friendship" plot, one urbane wit comedy plot, and one burlesque pantsing plot. (See illustration, top right.) Such incongruities contributed to Restoration comedy being held in low esteem in the 18th, 19th and early 20th centuries, but today the early Restoration total theatre experience is again valued on the stage, as well as by postmodern academic critics.


          The unsentimental or "hard" comedies of John Dryden, William Wycherley, and George Etherege reflected the atmosphere at Court, and celebrated with frankness an aristocratic macho lifestyle of unremitting sexual intrigue and conquest. The Earl of Rochester, real-life Restoration rake, courtier and poet, is flatteringly portrayed in Etherege's The Man of Mode (1676) as a riotous, witty, intellectual, and sexually irresistible aristocrat, a template for posterity's idea of the glamorous Restoration rake (actually never a very common character in Restoration comedy). Wycherley's The Plain Dealer (1676), a variation on the theme of Molire's Le misanthrope, was highly regarded for its uncompromising satire and earned Wycherley the appellation "Plain Dealer" Wycherley or "Manly" Wycherley, after the play's main character Manly. The single play that does most to support the charge of obscenity levelled then and now at Restoration comedy is probably Wycherley's The Country Wife (1675).
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          Example. William Wycherley, The Country Wife (1675):


          The Country Wife has three interlinked but distinct plots, which each project sharply different moods:


          1. Horner's impotence trick provides the main plot and the play's organizing principle. The upper-class town rake Horner mounts a campaign for seducing as many respectable ladies as possible, first spreading a false rumour of his own impotence, in order to be allowed where no complete man may go. The trick is a great success and Horner has sex with many married ladies of virtuous reputation, whose husbands are happy to leave him alone with them. In one famously outrageous scene, the "China scene", sexual intercourse is assumed to take place repeatedly just off stage, where Horner and his mistresses carry on a sustained double entendre dialogue purportedly about Horner's china collection. The Country Wife is driven by a succession of near-discoveries of the truth about Horner's sexual prowess (and thus the truth about the respectable ladies), from which he extricates himself by quick thinking and good luck. Horner never becomes a reformed character, but keeps his secret to the end and is assumed to go on merrily reaping the fruits of his planted misinformation, past the last act and beyond.


          2. The married life of Pinchwife and Margery is based on Molire's School For Wives. Pinchwife is a middle-aged man who has married an ignorant young country girl in the hope that she will not know to cuckold him. However, Horner teaches her, and Margery cuts a swathe through the sophistications of London marriage without even noticing them. She is enthusiastic about the virile handsomeness of town gallants, rakes, and especially theatre actors (such self-referential stage jokes were nourished by the new higher status of actors), and keeps Pinchwife in a state of continual horror with her plain-spokenness and her interest in sex. A running joke is the way Pinchwife's pathological jealousy always leads him into supplying Margery with the very type of information he wishes her not to have.


          3. The courtship of Harcourt and Alithea is a comparatively uplifting love story in which the witty Harcourt wins the hand of Pinchwife's sister Alithea.


          


          Decline of comedy, 167890


          When the two companies were amalgamated in 1682 and the London stage became a monopoly, both the number and the variety of new plays being written dropped sharply. There was a swing away from comedy to serious political drama, reflecting preoccupations and divisions following on the Popish Plot (1678) and the Exclusion Crisis (1682). The few comedies produced also tended to be political in focus, the whig dramatist Thomas Shadwell sparring with the tories John Dryden and Aphra Behn. Behn's unique achievement as an early professional woman writer has been the subject of much recent study.


          


          Comedy renaissance, 16901700


          During the second wave of Restoration comedy in the 1690s, the "softer" comedies of William Congreve and John Vanbrugh reflected mutating cultural perceptions and great social change. The playwrights of the 1690s set out to appeal to more socially mixed audiences with a strong middle-class element, and to female spectators, for instance by moving the war between the sexes from the arena of intrigue into that of marriage. The focus in comedy is less on young lovers outwitting the older generation, more on marital relations after the wedding bells. Thomas Southerne's dark The Wives' Excuse (1691) is not yet very "soft": it shows a woman miserably married to the fop Friendall, everybody's friend, whose follies and indiscretions undermine her social worth, since her honour is bound up in his. Mrs Friendall is pursued by a would-be lover, a matter-of-fact rake devoid of all the qualities that made Etherege's Dorimant charming, and she is kept from action and choice by the unattractiveness of all her options. All the humour of this "comedy" is in the subsidiary love-chase and fornication plots, none in the main plot.


          In Congreve's Love for Love (1695) and The Way of the World (1700), the "wit duels" between lovers typical of 1670s comedy are underplayed. The give-and-take set pieces of couples still testing their attraction for each other have mutated into witty prenuptial debates on the eve of marriage, as in the famous "Proviso" scene in The Way of the World (1700). Vanbrugh's The Provoked Wife (1697) follows in the footsteps of Southerne's Wives' Excuse, with a lighter touch and more humanly recognizable characters.


          


          Example. John Vanbrugh, The Provoked Wife (1697):
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          The Provoked Wife is something of a Restoration problem play in its attention to the subordinate legal position of married women and the complexities of "divorce" and separation, issues that had been highlighted in the mid-1690s by some notorious cases before the House of Lords (see Stone).


          Sir John Brute in The Provoked Wife is tired of matrimony. He comes home drunk every night and is continually rude and insulting to his wife. She is meanwhile being tempted to embark upon an affair with the witty and faithful Constant. Divorce is not an option for either of the Brutes at this time, but forms of legal separation have recently come into existence, and would entail a separate maintenance to the wife. Such an arrangement would not allow remarriage. Still, muses Lady Brute, in one of many discussions with her niece Bellinda, "These are good times. A woman may have a gallant and a separate maintenance too."


          Bellinda is at the same time being grumpily courted by Constant's friend Heartfree, who is surprised and dismayed to find himself in love with her. The bad example of the Brutes is a constant warning to Heartfree to not marry.


          The Provoked Wife is a talk play, with the focus less on love scenes and more on discussions between female friends (Lady Brute and Bellinda) and male friends (Constant and Heartfree). These exchanges, full of jokes though they are, are thoughtful and have a dimension of melancholy and frustration.


          After a forged-letter complication, the play ends with marriage between Heartfree and Bellinda and stalemate between the Brutes. Constant continues to pay court to Lady Brute, and she continues to shilly-shally.


          


          End of comedy


          The tolerance for Restoration comedy even in its modified form was running out at the end of the 17th century, as public opinion turned to respectability and seriousness even faster than the playwrights did. Interconnected causes for this shift in taste were demographic change, the Glorious Revolution of 1688, William's and Mary's dislike of the theatre, and the lawsuits brought against playwrights by the Society for the Reformation of Manners (founded in 1692). When Jeremy Collier attacked Congreve and Vanbrugh in his Short View of the Immorality and Profaneness of the English Stage in 1698, he was confirming a shift in audience taste that had already taken place. At the much-anticipated all-star premire in 1700 of The Way of the World, Congreve's first comedy for five years, the audience showed only moderate enthusiasm for that subtle and almost melancholy work. The comedy of sex and wit was about to be replaced by the drama of obvious sentiment and exemplary morality.


          


          After Restoration comedy


          


          Stage history


          During the 18th and 19th centuries, the sexual frankness of Restoration comedy ensured that theatre producers cannibalised it or adapted it with a heavy hand, rather than actually performed it. Today, Restoration comedy is again appreciated on the stage. The classics, Wycherley's The Country Wife and The Plain-Dealer, Etherege's The Man of Mode, and Congreve's Love For Love and The Way of the World have competition not only from Vanbrugh's The Relapse and The Provoked Wife, but from such dark unfunny comedies as Thomas Southerne's The Wives Excuse. Aphra Behn, once considered unstageable, has had a major renaissance, with The Rover now a repertory favourite.


          


          Literary criticism


          Distaste for sexual impropriety long kept Restoration comedy not only off the stage but also locked in a critical poison cupboard. Victorian critics like William Hazlitt, although valuing the linguistic energy and "strength" of the canonical writers Etherege, Wycherley, and Congreve, always found it necessary to temper aesthetic praise with heavy moral condemnation. Aphra Behn received the condemnation without the praise, since outspoken sex comedy was considered particularly offensive coming from a woman author. At the turn of the 20th century, an embattled minority of academic Restoration comedy enthusiasts began to appear, for example the important editor Montague Summers, whose work ensured that the plays of Aphra Behn remained in print.


          "Critics remain astonishingly defensive about the masterpieces of this period", wrote Robert D. Hume as late as 1976. It is only over the last few decades that that statement has become untrue, as Restoration comedy has been acknowledged a rewarding subject for high theory analysis and Wycherley's The Country Wife, long branded the most obscene play in the English language, has become something of an academic favourite. "Minor" comic writers are getting a fair share of attention, especially the post-Aphra Behn generation of women playwrights which appeared just around the turn of the 18th century: Delarivier Manley, Mary Pix, Catharine Trotter, and Susannah Centlivre. A broad study of the majority of never-reprinted Restoration comedies has been made possible by Internet access (by subscription only) to the first editions at the British Library.


          


          List of notable Restoration comedies
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            	Charles Sedley, The Mulberry-garden (1668)


            	George Villiers, 2nd Duke of Buckingham, The Rehearsal (1671)


            	John Dryden, Marriage-A-la-Mode (1672)


            	William Wycherley, The Country Wife (1675), The Plain-Dealer (1676)


            	George Etherege, Love in a Tub (1664), The Man of Mode (1676)


            	Aphra Behn, The Rover (1677), The Roundheads (1681), The Rover, Part II (1681), The Lucky Chance (1686)


            	Thomas Shadwell, Bury Fair (1689)


            	Thomas Southerne, Sir Anthony Love (1690), The Wives Excuse (1691)


            	William Congreve, The Old Bachelor (1693), Love For Love (1695), The Way of the World (1700)


            	John Vanbrugh, The Relapse (1696), The Provoked Wife (1697)


            	George Farquhar, Love and a Bottle (1698), The Constant Couple (1699), Sir Harry Wildair (1701), The Recruiting Officer (1706), The Beaux' Stratagem (1707)


            	Susannah Centlivre, The Perjured Husband (1700), The Basset-Table, (1705), The Busie Body (1709)
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          The vertebrate retina is the light sensitive inner layer of the eye. Two of its three types of photoreceptor cells, rods and cones, receive light and transform it into image-forming signals which are transmited through the optic nerve to the brain. In this respect, the retina is comparable to the film in a camera.


          The third and more recently discovered category of photosensitive cells is probably not involved in image-forming vision. These are a small proportion, about 2% in humans, of the retina's ganglion cells, themselves photosensitive through the photopigment melanopsin, which transmit information about light through the RHT (retinohypothalamic tract) directly to the SCN (suprachiasmatic nucleus) and other brain structures. Signals from these ganglion cells are used to adjust the size of the pupil, entrain the body's circadian rhythms and acutely suppress the pineal hormone melatonin, processes which in fact function in many blind people who do not have functioning rods and cones.


          While rods and cones respond maximally to wavelengths around 555 nanometers (green), the light sensitive ganglion cells respond maximally to about 480nm (blue-violet). There are several different photopigments involved.


          Neural signals from the rods and cones undergo complex processing by other neurons of the retina. The output takes the form of action potentials in retinal ganglion cells whose axons form the optic nerve. Several important features of visual perception can be traced to the retinal encoding and processing of light.


          In vertebrate embryonic development, the retina and the optic nerve originate as outgrowths of the developing brain. Hence, the retina is part of the central nervous system (CNS). It is the only part of the CNS that can be imaged directly.


          The unique structure of the blood vessels in the retina has been used for biometric identification.


          


          Anatomy of vertebrate retina
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          The vertebrate retina has ten distinct layers. From innermost to outermost, they include:


          
            	Inner limiting membrane - Mller cell footplates


            	Nerve fibre layer


            	Ganglion cell layer - Layer that contains nuclei of ganglion cells and gives rise to optic nerve fibers.


            	Inner plexiform layer


            	Inner nuclear layer


            	Outer plexiform layer - In the macular region, this is known as the Fibre layer of Henle.


            	Outer nuclear layer


            	External limiting membrane - Layer that separates the inner segment portions of the photoreceptors from their cell nuclei.


            	Photoreceptor layer - Rods / Cones


            	Retinal pigment epithelium

          


          


          Physical structure of human retina


          In adult humans the entire retina is 72% of a sphere about 22 mm in diameter. An area of the retina is the optic disc, sometimes known as "the blind spot" because it lacks photoreceptors. It appears as an oval white area of 3 mm. Temporal (in the direction of the temples) to this disc is the macula. At its centre is the fovea, a pit that is most sensitive to light and is responsible for our sharp central vision. Human and non-human primates possess one fovea as opposed to certain bird species such as hawks who actually are bifoviate and dogs and cats who possess no fovea but a central band known as the visual streak. Around the fovea extends the central retina for about 6 mm and then the peripheral retina. The edge of the retina is defined by the ora serrata. The length from one ora to the other (or macula), the most sensitive area along the horizontal meridian is about 3.2 mm.
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          In section the retina is no more than 0.5 mm thick. It has three layers of nerve cells and two of synapses. The optic nerve carries the ganglion cell axons to the brain and the blood vessels that open into the retina. As a byproduct of evolution, the ganglion cells lie innermost in the retina while the photoreceptive cells lie outermost. Because of this arrangement, light must first pass through the thickness of the retina before reaching the rods and cones. However it does not pass through the epithelium or the choroid (both of which are opaque).


          The white blood cells in the capillaries in front of the photoreceptors can be perceived as tiny bright moving dots when looking into blue light. This is known as the blue field entoptic phenomenon (or Scheerer's phenomenon).


          Between the ganglion cell layer and the rods and cones there are two layers of neuropils where synaptic contacts are made. The neuropil layers are the outer plexiform layer and the inner plexiform layer. In the outer the rod and cones connect to the vertically running bipolar cells and the horizontally oriented horizontal cells connect to ganglion cells.


          The central retina is cone-dominated and the peripheral retina is rod-dominated. In total there are about seven million cones and a hundred million rods. At the centre of the macula is the foveal pit where the cones are smallest and in a hexagonal mosaic, the most efficient and highest density. Below the pit the other retina layers are displaced, before building up along the foveal slope until the rim of the fovea or parafovea which is the thickest portion of the retina. The macula has a yellow pigmentation from screening pigments and is known as the macula lutea.


          


          Vertebrate and cephalopod retina differences


          The vertebrate retina is inverted in the sense that the light sensing cells sit at the back side of the retina, so that light has to pass through a layer of neurons before it reaches the rods and cones. By contrast, the cephalopod retina is everted: the photoreceptors are located at the front side of the retina, with processing neurons behind them. Because of this, cephalopods do not have a blind spot.


          The cephalopod retina does not originate as an outgrowth of the brain, as the vertebrate one does. This shows that vertebrate and cephalopod eyes are not homologous but have evolved separately.


          


          Physiology


          An image is produced by the "patterned excitation" of the cones and rods in the retina. The excitation is processed by the neuronal system and various parts of the brain working in parallel to form a representation of the external environment in the brain.


          The cones respond to bright light and mediate high-resolution vision and colour vision. The rods respond to dim light and mediate lower-resolution, black-and-white, night vision. It is a lack of cones sensitive to red, blue, or green light that causes individuals to have deficiencies in colour vision or various kinds of colour blindness. Humans and old world monkeys have three different types of cones ( trichromatic vision) while other mammals lack cones with red sensitive pigment and therefore have poorer (dichromatic) colour vision.


          When light falls on a receptor it sends a proportional response synaptically to bipolar cells which in turn signal the retinal ganglion cells. The receptors are also 'cross-linked' by horizontal cells and amacrine cells, which modify the synaptic signal before the ganglion cells. Rod and cone signals are intermixed and combine, although rods are mostly active in very poorly lit conditions and saturate in broad daylight, while cones function in brighter lighting because they are not sensitive enough to work at very low light levels.


          Despite the fact that all are nerve cells, only the retinal ganglion cells and few amacrine cells create action potentials. In the photoreceptors, exposure to light hyperpolarizes the membrane in a series of graded shifts. The outer cell segment contains a photopigment. Inside the cell the normal levels of cGMP keeps the Na+ channel open and thus in the resting state the cell is depolarised. The photon causes the retinal bound to the receptor protein to isomerise to trans-retinal. This causes receptor to activate multiple G-proteins. This in turn causes the Ga-subunit of the protein to bind and degrade cGMP inside the cell which then cannot bind to the CNG Na+ channels. Thus the cell is hyperpolarised. The amount of neurotransmitter released is reduced in bright light and increases as light levels fall. The actual photopigment is bleached away in bright light and only replaced as a chemical process, so in a transition from bright light to darkness the eye can take up to thirty minutes to reach full sensitivity (see dark adaptation).


          In the retinal ganglion cells there are two types of response, depending on the receptive field of the cell. The receptive fields of retinal ganglion cells comprise a central approximately circular area, where light has one effect on the firing of the cell, and an annular surround, where light has the opposite effect on the firing of the cell. In ON cells, an increment in light intensity in the centre of the receptive field causes the firing rate to increase. In OFF cells, it makes it decrease. In a linear model, this response profile is well described by a Difference of Gaussians and is the basis for edge detection algorithms. Beyond this simple difference ganglion cells are also differentiated by chromatic sensitivity and the type of spatial summation. Cells showing linear spatial summation are termed X cells (also called "parvocellular", "P", or "midget" ganglion cells), and those showing non-linear summation are Y cells (also called "magnocellular, "M", or "parasol" retinal ganglion cells), although the correspondence between X and Y cells (in the cat retina) and P and M cells (in the primate retina) is not as simple as it once seemed.


          In the transfer of visual signals to the brain, the visual pathway, the retina is vertically divided in two, a temporal (nearer to the temple) half and a nasal (nearer to the nose) half. The axons from the nasal half cross the brain at the optic chiasma to join with axons from the temporal half of the other eye before passing into the lateral geniculate body.


          Although there are more than 130 million retinal receptors, there are only approximately 1.2 million fibres (axons) in the optic nerve; a large amount of pre-processing is performed within the retina. The fovea produces the most accurate information. Despite occupying about 0.01% of the visual field (less than 2 of visual angle), about 10% of axons in the optic nerve are devoted to the fovea. The resolution limit of the fovea has been determined at around 10,000 points. The information capacity is estimated at 500,000 bits per second (for more information on bits, see information theory) without colour or around 600,000 bits per second including colour.


          


          Spatial Encoding
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          The retina, unlike a camera, does not simply send a picture to the brain. The retina spatially encodes (compresses) the image to fit the limited capacity of the optic nerve. Compression is necessary because there are 100 times more Photoreceptor cells than ganglion cells as mentioned above. The retina does so by "decorrelating" the incoming images in a manner to be described below. These operations are carried out by the centre surround structures as implemented by the bipolar and ganglion cells.


          There are two types of center surround structures in the retina -- on-centers and off-centers. On-centers have a positively weighted centre and a negatively weighted surround. Off-centers are just the opposite. Positive weighting is more commonly known as excitatory and negative weighting is more commonly known as inhibitory.


          These center surround structures are not physical in the sense that you cannot see them by staining samples of tissue and examining the retina's anatomy. The centre surround structures are logical (i.e., mathematically abstract) in the sense that they depend on the connection strengths between ganglion and bipolar cells. It is believed that the connection strengths between cells is caused by the number and types of ion channels embedded in the synapses between the ganglion and bipolar cells. Stephen Kuffler in the 1950s was the first person to begin to understand these centre surround structures in the retina of cats. See Receptive field for figures and more information on centre surround structures. See chapter 3 of David Hubel's on-line book (listed below) for an excellent introduction.


          The centre surround structures are mathematically equivalent to the edge detection algorithms used by computer programmers to extract or enhance the edges in a digital photograph. Thus the retina performs operations on the image to enhance the edges of objects within its visual field. For example, in a picture of a dog, a cat and a car, it is the edges of these objects that contain the most information. In order for higher functions in the brain (or in a computer for that matter) to extract and classify objects such as a dog and a cat, the retina is the first step to separating out the various objects within the scene.


          As an example, the following matrix is at the heart of the computer algorithm that implements edge detection. This matrix is the computer equivalent to the center surround structure. In this example, each box (element) within this matrix would be connected to one photoreceptor. The photoreceptor in the center is the current receptor being processed. The center photoreceptor is multiplied by the +1 weight factor. The surrounding photoreceptors are the "nearest neighbors" to the centre and are multiplied by the -1/8 value. The sum of all nine of these elements is finally calculated. This summation is repeated for every photoreceptor in the image by shifting left to the end of a row and then down to the next line.


          The total sum of this matrix is zero if all the inputs from the nine photoreceptors are the same value. The zero result indicates the image was uniform (non-changing) within this small patch. Negative or positive sums mean something was varying (changing) within this small patch of nine photoreceptors.
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          The above matrix is only an approximation to what really happens inside the retina. First, the table is square while the centre surround structures in the retina are circular. Second, neurons operate on spike trains traveling down nerve cell axons. Computers operate on a single constant number from each input pixel (the computer equivalent of a photoreceptor). Third, the retina performs all these calculations in parallel while the computer operates on each pixel one at a time. There are no repeated summations and shifting as there would be in a computer. Forth, the horizontal and amacrine cells play a significant role in this process but that is not represented here.


          Here is an example of an input image and how edge detection would modify it.


          [image: Image:Edge-detection-2.jpg]


          Once the image is spatially encoded by the centre surround structures, the signal is sent out the optical nerve (via the axons of the ganglion cells) through the optic chiasm to the LGN ( lateral geniculate nucleus). The exact function of the LGN is unknown at this time. The output of the LGN is then sent to the back of the brain. Specifically the output of the LGN "radiates" out to the V1 Primary visual cortex.


          

          Simplified Signal Flow: Photoreceptors ==> Bipolor ==> Ganglion ==> Chiasm ==> LGN ==> V1 cortex
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          Diseases and disorders


          There are many inherited and acquired diseases or disorders that may affect the retina. Some of them include:


          
            	Retinitis pigmentosa is a group of genetic diseases that affect the retina and causes the loss of night vision and peripheral vision.


            	Macular degeneration describes a group of diseases characterized by loss of central vision because of death or impairment of the cells in the macula.


            	Cone-rod dystrophy (CORD) describes a number of diseases where vision loss is caused by deterioration of the cones and/or rods in the retina.


            	In retinal separation, the retina detaches from the back of the eyeball. Ignipuncture is an outdated treatment method.


            	Both hypertension and diabetes mellitus can cause damage to the tiny blood vessels that supply the retina, leading to hypertensive retinopathy and diabetic retinopathy.


            	Retinoblastoma is a cancer of the retina.


            	Retinal diseases in dogs include retinal dysplasia, progressive retinal atrophy, and sudden acquired retinal degeneration.

          


          


          Diagnosis and treatment


          A number of different instruments are available for the diagnosis of diseases and disorders affecting the retina. An ophthalmoscope is used to examine the retina. Recently, adaptive optics has been used to image individual rods and cones in the living human retina.


          The electroretinogram is used to measure non-invasively the retina's electrical activity, which is affected by certain diseases. A relatively new technology, now becoming widely available, is optical coherence tomography (OCT). This non-invasive technique allows one to obtain a 3D volumetric or high resolution cross-sectional tomogram of the retinal fine structure with histologic-quality.
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          Treatment depends upon the nature of the disease or disorder. Transplantation of retinas has been attempted, but without much success. At MIT, The University of Southern California, and the University of New South Wales, an "artificial retina" is under development: an implant which will bypass the photoreceptors of the retina and stimulate the attached nerve cells directly, with signals from a digital camera.


          


          Research


          George Wald, Haldan Keffer Hartline and Ragnar Granit won the 1967 Nobel Prize in Physiology or Medicine for their scientific research on the retina.


          A recent University of Pennsylvania study calculated the approximate bandwidth of human retinas is 8.75 megabits per second, whereas a guinea pig retinas transfer at 875 kilobits.


          Robert MacLaren and colleagues at University College London and Moorfields Eye Hospital in London showed in 2006 that photoreceptor cells could be transplanted successfully in the mouse retina if donor cells were at a critical developmental stage.
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              	IUPAC name

              	
                (2E,4E,6E,8E)-3,7-dimethyl- 9-(2,6,6-trimethylcyclohex-1-enyl)

                nona-2,4,6,8-tetraen-1-ol

              
            


            
              	Identifiers
            


            
              	CAS number

              	[11103-57-4]
            


            
              	PubChem

              	
            


            
              	SMILES

              	CC(=CC=CC(C)=CCO) C=CC1=C(C)CCCC1(C)C
            


            
              	Properties
            


            
              	Molecular formula

              	C20H30O
            


            
              	Molar mass

              	286.456 g/mol
            


            
              	Except where noted otherwise, data are given for

              materials in their standard state

              (at 25C, 100kPa)

              Infobox disclaimer and references
            

          


          Retinol (Afaxin), the animal form of vitamin A, is a fat-soluble vitamin important in vision and bone growth. It belongs to the family of chemical compounds known as retinoids. Retinol is ingested in a precursor form; animal sources ( liver and eggs) contain retinyl esters, whereas plants (carrots, spinach) contain pro-vitamin A carotenoids. Hydrolysis of retinyl esters results in retinol while pro-vitamin A carotenoids can be cleaved to produce retinal. Retinal, also known as retinaldehyde, can be reversibly reduced to produce retinol or it can be irreversibly oxidized to produce retinoic acid. The best described active retinoid metabolites are 11-cis-retinal and the all-trans and 9-cis-isomers of retinoic acid.


          


          Discovery


          In 1913, Elmer McCollum, a biochemist at the University of Wisconsin-Madison, and colleague Marguerite Davis identified a fat-soluble nutrient in butterfat and cod liver oil. Their work confirmed that of Thomas Osborne and Lafayette Mendel, at Yale, which suggested a fat-soluble nutrient in butterfat, also in 1913. Vitamin A was first synthesized in 1947 by two Dutch chemists, David Adriaan van Dorp and Jozef Ferdinand Arens.


          


          Chemical structure and function


          Many different geometric isomers of retinol, retinal and retinoic acid are possible as a result of either a trans or cis configuration of four of the five double bonds found in the polyene chain. The cis isomers are less stable and can readily convert to the all-trans configuration (as seen in the structure of all-trans-retinol shown here). Nevertheless, some cis isomers are found naturally and carry out essential functions. For example, the 11-cis-retinal isomer is the chromophore of rhodopsin, the vertebrate photoreceptor molecule. Rhodopsin is comprised of the 11-cis-retinal covalently linked via a Schiff base to the opsin protein (either rod opsin or blue, red or green cone opsins). The process of vision relies on the light-induced isomerisation of the chromophore from 11-cis to all-trans resulting in a change of the conformation and activation of the photoreceptor molecule. One of the earliest signs of vitamin A deficiency is night-blindness followed by decreased visual acuity.


          George Wald won the 1967 Nobel Prize in Physiology or Medicine for his work with retina pigments (also called visual pigments), which led to the understanding of the role of vitamin A in vision.


          Many of the non-visual functions of vitamin A are mediated by retinoic acid, which regulates gene expression by activating intracellular retinoic acid receptors. The non-visual functions of vitamin A are essential in the immunological function, reproduction and embryonic development of vertebrates as evidenced by the impaired growth, susceptibility to infection and birth defects observed in populations receiving suboptimal vitamin A in their diet.


          


          Role in embryology


          Retinoic acid via the retinoic acid receptor influences the process of cell differentiation, hence, the growth and development of embryos. During development there is a concentration gradient of retinoic acid along the anterior-posterior (head-tail) axis. Cells in the embryo respond differently to retinoic acid depending on the amount present. For example, in vertebrates the hindbrain transiently forms eight rhombomers and each rhombomere has a specific pattern of genes being expressed. If retinoic acid is not present the last four rhombomeres do not develop. Instead rhombomeres 1-4 grow to cover the same amount of space as all eight would normally occupy. Retinoic acid has its effects by turning on a differential pattern of Hox genes which encode different homeodomain transcription factors which in turn can turn on cell type specific genes. Deletion of the Hox-1 gene from rhombomere 4 makes the neurons growing in that region behave like neurons from rhombomere 2. The retina is also patterned by retinoic acid, with a concentration gradient that is high on the ventral side of the retina and low on the dorsal side.


          


          Vision


          Vitamin A is required in the production of rhodopsin, the visual pigment used in low light levels. This is why eating foods rich in vitamin A is said to allow an individual to see in the dark.


          


          Epithelial Cells


          Vitamin A is essential for the correct functioning of epithelial cells. In Vitamin A deficiency, mucus-secreting cells are replaced by keratin producing cells, leading to xerosis.


          


          Glycoprotein synthesis


          Glycoprotein synthesis requires adequate Vitamin A status. In severe Vitamin A deficiency, lack of glycoproteins may lead to corneal ulcers or liquefaction.


          


          Immune System


          Vitamin A is essential to maintain intact epithelial tissues as a physical barrier to infection; it is also involved in maintaining a number of immune cell types from both the innate and acquired immune systems. These include the lymphocytes ( B-cells, T-cells, and natural killer cells), as well as many myelocytes ( neutrophils, macrophages, and myeloid dendritic cells).


          


          Formation of red blood cells (Haematopoiesis)


          Vitamin A may be needed for normal haematopoiesis; deficiency causes abnormalities in iron metabolism.


          


          Growth


          Vitamin A affects the production of human growth hormone.


          


          Clinical use


          All retinoid forms of vitamin A are used in cosmetic and medical applications applied to the skin. Retinoic acid, termed Tretinoin in clinical usage, is used in the treatment of acne and keratosis pilaris in a topical cream. An isomer of tretinoin, isotretinoin is also used orally (under the trade names Accutane and Roaccutane), generally for severe or recalcitrant acne.


          In cosmetics, vitamin A derivatives are used as anti-aging chemicals- vitamin A is absorbed through the skin and increases the rate of skin turnover, and gives an increase in collagen giving a more youthful appearance


          Tretinoin, under the alternative name of all-trans retinoic acid (ATRA), is used as chemotherapy for acute promyelocytic leukemia, a subtype of acute myelogenous leukemia. This is because cells of this subtype of leukemia are sensitive to agonists of the retinoic acid receptors (RARs).


          


          Units of measurement


          When referring to dietary allowances or nutritional science, retinol is usually measured in international units (IU). IU refers to biological activity and therefore is unique to each individual compound, however 1 IU of retinol is equivalent to approximately 0.3 micrograms (300 nanograms).


          


          Nutrition


          
            
              	Vitamin properties
            


            
              	Solubility

              	Fat
            


            
              	RDA (adult male)

              	900 g/day
            


            
              	RDA (adult female)

              	700 g/day
            


            
              	RDA upper limit (adult male)

              	3,000 g/day
            


            
              	RDA upper limit (adult female)

              	3,000 g/day
            


            
              	Deficiency symptoms
            


            
              	
                
                  	Night blindness


                  	Keratomalacia


                  	Pale, dry skin

                

              
            


            
              	Excess symptoms
            


            
              	
                
                  	Liver toxicity


                  	Dry skin


                  	Hair loss


                  	Teratological effects


                  	Osteoporosis (suspected, long-term)

                

              
            


            
              	Common sources
            


            
              	
                
                  	Liver


                  	fortified Dairy products


                  	Darkly colored fruits


                  	Leafy vegetables

                

              
            

          


          This vitamin plays an essential role in vision, particularly night vision, normal bone and tooth development, reproduction, and the health of skin and mucous membranes (the mucus-secreting layer that lines body regions such as the respiratory tract). Vitamin A also acts in the body as an antioxidant, a protective chemical that may reduce the risk of certain cancers.


          There are two sources of dietary vitamin A. Active forms, which are immediately available to the body are obtained from animal products. These are known as retinoids and include retinal and retinol. Precursors, also known as provitamins, which must be converted to active forms by the body, are obtained from fruits and vegetables containing yellow, orange and dark green pigments, known as carotenoids, the most well-known being beta-carotene. For this reason, amounts of vitamin A are measured in Retinal Equivalents (RE). One RE is equivalent to 0.001 mg of retinal, or 0.006 mg of beta-carotene, or 3.3 International Units of vitamin A.


          In the intestine, vitamin A is protected from being chemically changed by vitamin E. Vitamin A is fat-soluble and can be stored in the body. Most of the vitamin A you eat is stored in the liver. When required by a particular part of the body, the liver releases some vitamin A, which is carried by the blood and delivered to the target cells and tissues.


          


          Dietary intake


          The Dietary Reference Intake (DRI) Recommended Daily Amount (RDA) for Vitamin A for a 25-year old male is 900 micrograms/day, or 3000 IU.


          The Food Standards Agency states that an average adult should not consume more than 1500 micrograms (5000 IU) per day, because this increases the chance of osteoporosis.


          During the absorption process in the intestines, retinol is incorporated into chylomicrons as the ester form, and it is these particles that mediate transport to the liver. Liver cells ( hepatocytes) store vitamin A as the ester, and when retinol is needed in other tissues, it is de-esterifed and released into the blood as the alcohol. Retinol then attaches to a serum carrier, retinol binding protein, for transport to target tissues. A binding protein inside cells, cellular retinoic acid binding protein, serves to store and move retinoic acid intracellularly. Carotenoid bioavailability ranges between 1/5 to 1/10 of retinol's. Carotenoids are better absorbed when ingested as part of a fatty meal. Also, the carotenoids in vegetables, especially those with tough cell walls (e.g. carrots), are better absorbed when these cell walls are broken up by cooking or mincing.


          


          Deficiency


          
            [image: Prevalence of vitamin A deficiency. Source: WHO]
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          Vitamin A deficiency is common in developing countries but rarely seen in developed countries. Approximately 250,000 to 500,000 malnourished children in the developing world go blind each year from a deficiency of vitamin A. Night blindness is one of the first signs of vitamin A deficiency. Vitamin A deficiency contributes to blindness by making the cornea very dry and damaging the retina and cornea.


          


          Retinoid overdose (toxicity)


          The Tolerable Upper Intake Level (UL) for vitamin A, for a 25-year old male, is 3,000 micrograms/day, or about 10,000 IU.


          Too much vitamin A in retinoid form can be harmful or fatal, resulting in what is known as hypervitaminosis A. The body converts the dimerized form, carotene, into vitamin A as it is needed, therefore high levels of carotene are not toxic compared to the ester (animal) forms. The livers of certain animals, especially those adapted to polar environments, often contain amounts of vitamin A that would be toxic to humans. Thus, vitamin A toxicity is typically reported in Arctic explorers and people taking large doses of synthetic vitamin A. The first documented death due to vitamin A poisoning was Xavier Mertz, a Swiss scientist who died in January 1913 on an Antarctic expedition that had lost its food supplies and fell to eating its sled dogs. Mertz consumed lethal amounts of vitamin A by eating the dogs' livers.


          


          Polar bear liver


          Just 0.3 grams of polar bear liver contains the upper intake level. If eaten in one meal, 30 to 90 grams is enough to kill a human being, or to make even sled dogs very ill.


          Excess vitamin A has also been suspected to be a contributor to osteoporosis. This seems to happen at much lower doses than those required to induce acute intoxication. Only preformed vitamin A can cause these problems, because the conversion of carotenoids into vitamin A is downregulated when physiological requirements are met. An excessive uptake of carotenoids can, however, cause carotenosis.


          The carotenoid beta carotene was interestingly associated with an increase in lung cancer when it was studied in a lung cancer prevention trial in male smokers. In non-smokers, the opposite effect has been noted.


          Excess preformed vitamin A during early pregnancy has also been associated with a significant increase in birth defects. These defects may be severe, even life-threatening. Even twice the daily recommended amount can cause severe birth defects. The FDA currently recommends that pregnant women get their Vitamin A from foods containing beta carotene and that they should ensure that they consume no more than 5,000 IU of preformed Vitamin A (if any) per day. Although Vitamin A is necessary for fetal development, most women carry stores of Vitamin A in their fat cells, so oversupplementation should be strictly avoided.


          A review of all randomized controlled trials in the scientific literature by the Cochrane Collaboration published in JAMA in 2007 found that vitamin A significantly increased mortality by 16% (Relative Risk 1.16, 95% confidence interval 1.10-1.24).


          Night vision


          Night blindnessthe inability to see well in dim lightis associated with a deficiency of vitamin A. This vitamin is needed for the formation of rhodopsin. This is a pigment located in the eye's retina, which is the light-sensitive tissue lining in the back of the eye.


          When stimulated by light, rhodopsin splits into a protein and a cofactor: opsin and all-trans-retinal (a form of vitamin A). The regeneration of active rhodopsin requires opsin and 11-cis-retinal. The regeneration of 11-cis-retinal occurs in vertebrates via a sequence of chemical transformations that constitute "the visual cycle" and which occurs primarily in the retinal pigmented epithelial cells.


          Without adequate amounts of retinal, regeneration of rhodopsin is incomplete and night blindness occurs. Since carrots are a good source of beta-carotene, there is truth in the old belief that carrots help you see better in the dark.


          


          Closely related chemicals


          
            	Tretinoin (Tradename: Retin-A)


            	Isotretinoin (Tradename: Accutane(US), Roaccutane)


            	Retinyl palmitate ("vitamin A" or "pro-vitamin A")

          


          


          Genetically engineered vitamin A enriched rice


          Due to the high prevalence of vitamin A deficiency in developing countries, there are efforts to produce genetically modified rice rich in beta carotene. The idea is that this would help poor people, who can not afford a varied diet containing sufficient natural sources of vitamin A, meet their dietary needs. The golden rice project is one such effort, and is already undergoing trials.


          
            Retrieved from " http://en.wikipedia.org/wiki/Retinol"
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        Retreat of glaciers since 1850
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          The retreat of glaciers since 1850, worldwide and rapid, affects the availability of fresh water for irrigation and domestic use, mountain recreation, animals and plants that depend on glacier-melt, and in the longer term, the level of the oceans. Studied by glaciologists, the temporal coincidence of glacier retreat with the measured increase of atmospheric greenhouse gases is often cited as an evidentiary underpinning of anthropogenic (human-caused) global warming. Mid-latitude mountain ranges such as the Himalayas, Alps, Rocky Mountains, Cascade Range, and the southern Andes, as well as isolated tropical summits such as Mount Kilimanjaro in Africa, are showing some of the largest proportionate glacial loss.


          The Little Ice Age was a period from about 1550 to 1850 when the world experienced relatively cooler temperatures compared to the present. Subsequently, until about 1940, glaciers around the world retreated as the climate warmed. Glacial retreat slowed and even reversed, in many cases, between 1950 and 1980 as a slight global cooling occurred. However, since 1980 a significant global warming has led to glacier retreat becoming increasingly rapid and ubiquitous, so much so that some glaciers have disappeared altogether, and the existence of a great number of the remaining glaciers of the world is threatened. In locations such as the Andes of South America and Himalayas in Asia, the demise of glaciers in these regions will have potential impact on water supplies. The retreat of mountain glaciers, notably in western North America, Asia, the Alps, Indonesia and Africa, and tropical and subtropical regions of South America, has been used to provide qualitative evidence for the rise in global temperatures since the late 19th century. The recent substantial retreat and an acceleration of the rate of retreat since 1995 of a number of key outlet glaciers of the Greenland and West Antarctic ice sheets, may foreshadow a rise in sea level, having a potentially dramatic effect on coastal regions worldwide.


          


          Glacier mass balance


          
            [image: This map of mountain glacier mass balance changes since 1970 shows thinning in yellow and red, and thickening in blue.]
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          Crucial to the survival of a glacier is its mass balance, the difference between accumulation and ablation (melting and sublimation). Climate change may cause variations in both temperature and snowfall, causing changes in mass balance. A glacier with a sustained negative balance is out of equilibrium and will retreat. A glacier with sustained positive balance is also out of equilibrium, and will advance to reestablish equilibrium. Currently, there are a few advancing glaciers, although their modest growth rates suggest that they are not far from equilibrium.


          Glacier retreat results in the loss of the low-elevation region of the glacier. Since higher elevations are cooler, the disappearance of the lowest portion of the glacier reduces overall ablation, thereby increasing mass balance and potentially reestablishing equilibrium. However, if the mass balance of a significant portion of the accumulation zone of the glacier is negative, it is in disequilibrium with the climate and will melt away without a colder climate and or an increase in frozen precipitation.


          The key symptom of a glacier in disequilibrium is thinning along the entire length of the glacier. For example, Easton Glacier (see below) will likely shrink to half its size, but at a slowing rate of reduction, and stabilize at that size, despite the warmer temperature, over a few decades. However, the Grinnell Glacier (pictured above) will shrink at an increasing rate until it disappears. The difference is that the upper section of Easton Glacier remains healthy and snow covered, while even the upper section of the Grinnell Glacier is bare, is melting and has thinned. Small glaciers with minimal altitude gain are most likely to fall into disequilibrium with the climate.


          Methods for measuring glacier retreat include staking terminus location, global positioning mapping, aerial mapping, and laser altimetry.


          


          Mid-latitude glaciers


          Mid-latitude glaciers are located either between the Tropic of Cancer and the Arctic Circle, or between the Tropic of Capricorn and the Antarctic Circle. These two regions support glacier ice from mountain glaciers, valley glaciers and even smaller icecaps, which are usually located in higher mountainous regions. All of these glaciers are located in mountain ranges, notably the Himalayas; the Alps; Rocky Mountains and Pacific Coast Ranges of North America; the Patagonian Andes in South America; and mountain ranges in the island nation of New Zealand. Glaciers in these latitudes are more widespread and tend to be more massive the closer they are located to the polar regions. These glaciers are the most widely studied over the past 150 years. As is true with the glaciers located in the tropical zone, virtually all the glaciers in the mid-latitudes are in a state of negative mass balance and are retreating.


          


          Eastern hemisphere


          
            [image: This map from the annual Glacier Commission surveys in Italy and Switzerland shows the percentage of advancing glaciers in the Alps. Mid-20th century saw strong retreating trends, but not as extreme as the present; current retreats represent additional reductions of already smaller glaciers.]
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          Europe


          The World Glacier Monitoring Service reports on changes in the terminus, or lower-elevation end, of glaciers from around the world every five years. In their 19952000 edition, they noted the terminal point variations of glaciers across the Alps. Over the five-year period from 1995 to 2000, 103 of 110 glaciers examined in Switzerland, 95 of 99 glaciers in Austria, all 69 glaciers in Italy, and all 6 glaciers in France were in retreat. French glaciers experienced a sharp retreat in the years 194253 followed by advances up to 1980, and then further retreat beginning in 1982. As an example, since 1870 the Argentire Glacier and Mont Blanc Glacier have receded by 1,150(3,800ft) and 1,400m (4,600ft), respectively. The largest glacier in France, the Mer de Glace, which is 11km (7miles) long and 400m (1,300ft) thick, has lost 8.3% of its length, or 1km (0.6miles), in 130 years, and thinned by 27%, or 150m (500ft), in the midsection of the glacier since 1907. The Bossons Glacier in Chamonix, France, has retreated 1,200m (3,900ft) from extents observed in the early 20th century. In 2005, of 91 Swiss glaciers studied, 84 retreated from where their terminal points had been in 2004 and the remaining 7 showed no change.


          Other researchers have found that glaciers across the Alps appear to be retreating at a faster rate than a few decades ago. In 2006, the Swiss Glacier survey of 85 glaciers found 84 retreating and 1 advancing. The Trift Glacier had retreated over 500m (1,600ft) just in the three years of 2003 to 2005, which is 10% of its total length. The Grosser Aletsch Glacier, the largest glacier in Switzerland, has retreated 2,600m (8,500ft) since 1880. This rate of retreat has also increased since 1980, with 30%, or 800m (2,600ft), of the total retreat occurring in the last 20% of the time period. Similarly, of the glaciers in the Italian Alps, only about a third were in retreat in 1980, while by 1999, 89% of these glaciers were retreating. In 2005, the Italian Glacier Commission found that 123 glaciers were retreating, 1 advancing and 6 stationary. Repeat photography of glaciers in the Alps provides clear evidence that glaciers in this region have retreated significantly in the past several decades. Morteratsch Glacier, Switzerland is one key example. The yearly measurements of the length changes started in 1878. The overall retreat from 1878 to 1998 accounts for a total of 2 km with a mean annual retreat rate of approximately 17 m/y. This long-term average was markedly surpassed in recent years receding 30 m/y from 19992005. One major concern which has in the past had great impact on lives and property is the death and destruction from a Glacial Lake Outburst Flood (GLOF). Glaciers stockpile rock and soil that has been carved from mountainsides at their terminal end. These debris piles often form dams that impound water behind them and form glacial lakes as the glaciers melt and retreat from their maximum extents. These terminal moraines are frequently unstable and have been known to burst if overfilled or displaced by earthquakes, landslides or avalanches. If a glacier has a rapid melting cycle during warmer months, the terminal moraine may not be strong enough to continue to impound the rising water behind it, leading to a massive localized flood. This is an increasing risk due to the creation and expansion of glacial lakes resulting from glacier retreat. Past floods have been deadly and have resulted in enormous property damage. Towns and villages in steep, narrow valleys that are downstream from glacial lakes are at the greatest risk. In 1892 a GLOF released some 200,000m (260,000yd) of water from the lake of the Glacier de Tte Rousse, resulting in the deaths of 200 people in the French town of Saint Gervais. GLOFs have been known to occur in every region of the world where glaciers are located. Continued glacier retreat is expected to create and expand glacial lakes, increasing the danger of future GLOFs.


          Though the glaciers of the Alps have received more attention from glaciologists than in other areas of Europe, research indicates that throughout most of Europe, glaciers are rapidly retreating. In the Kebnekaise Mountains of northern Sweden, a study of 16 glaciers between 1990 and 2001 found that 14 glaciers were retreating, one was advancing and one was stable. During the 20th century, glaciers in Norway retreated overall with brief periods of advance around 1910, 1925 and in the 1990s. In the 1990s, 11 of 25 Norwegian glaciers observed had advanced due to several consecutive winters with above normal precipitation. However, following several consecutive years of little winter precipitation since 2000, and record warmth during the summers of 2002 and 2003, Norwegian glaciers have decreased significantly since the 1990s. By 2005 only 1 of the 25 glaciers monitored in Norway was advancing, two were stationary and 22 were retreating. In 2006 glacier mass balances were very negative in Norway and of the 26 glaciers examined, 24 were retreating with one stationary and one advancing. The Norwegian Engabreen Glacier has retreated 185m (603ft) since 1999, while the Brenndalsbreen and Rembesdalsskka glaciers have retreated 276m (905ft) and 250m (820ft), respectively, since 2000. The Briksdalsbreen glacier retreated 96m (314ft) in 2004 alonethe largest annual retreat recorded for this glacier since monitoring began in 1900. This figure was exceeded in 2006 with five glaciers retreating over 100 m from the fall of 2005 to the fall of 2006. Four outlets from the Jostedalsbreen ice cap, Kjenndalsbreen, Brenndalsbreen, Briksdalsbreen and Bergsetbreen had a frontal retreat of more than 100 metres. Grfjellsbrea, an outlet from Folgefonna, had a retreat of almost 100 metres. Overall, from 1999 to 2005, Briksdalsbreen retreated 336m (1102ft)


          


          Asia


          
            [image: This NASA image shows the formation of numerous glacial lakes at the termini of receding glaciers in Bhutan-Himalaya.]
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          The Himalayas and other mountain chains of central Asia support large regions that are glaciated. These glaciers provide critical water supplies to arid countries such as Mongolia, western China, Pakistan and Afghanistan. As is true with other glaciers worldwide, the glaciers of Asia are experiencing a rapid decline in mass. The loss of these glaciers would have a tremendous impact on the ecosystem of the region.


          A WWF report concluded that 67% of all Himalayan glaciers are retreating. In examining 612 glaciers in China between 1950 and 1970, 53% of the glaciers studied were retreating. After 1990, 95% of these glaciers were measured to be retreating, indicating that retreat of these glaciers was becoming more widespread. Glaciers in the Mount Everest region of the Himalayas are all in a state of retreat. The Khumbu Glacier, which is one of the main routes to the base of Mount Everest, has retreated 5km (3.1miles) since 1953. The Rongbuk Glacier, draining the north side of Mount Everest into Tibet, has been retreating 20m (65ft) per year. In India the Gangotri Glacier, which is a significant source of water for the Ganges River, retreated 34m (111ft) per year between 1970 and 1996, and has averaged a loss of 30m (100ft) per year since 2000. With the retreat of glaciers in the Himalayas, a number of glacial lakes have been created. A growing concern is the potential for Glacial Lake Outburst Floodsresearchers estimate 20 glacial lakes in Nepal and 24 in Bhutan pose hazards to human populations should their terminal moraine dams fail. One glacial lake identified as potentially hazardous is Bhutan's Raphstreng Tsho, which measured 1.6km (0.99mile) long, 0.96km (0.59mile) wide and was 80m (262ft) deep in 1986. By 1995 the lake had swollen to be 1.94km (1.20mile) long, 1.13km (0.70mile) wide and a depth of 107m (351ft). In 1994 a GLOF from Luggye Tsho, a glacial lake adjacent to Raphstreng Tsho, killed 23 people downstream.


          Glaciers in the Ak-shirak Range in Kyrgyzstan experienced a slight loss between 1943 and 1977 and an accelerated loss of 20% of their remaining mass between 1977 and 2001. In the Tien Shan mountains, which Kyrgyzstan shares with China and Kazakhstan, studies in the northern potions of that mountain range show that the glaciers that help supply water to this arid region have been losing nearly two cubic km (0.47mile) of ice per year between 1955 and 2000. The University of Oxford study also reported that an average of 1.28% of the volume of these glaciers had been lost per year between 1974 and 1990.


          To the south of the Tien Shan, the Pamirs mountain range located primarily in Tajikistan has many thousands of glaciers, all of which are in a general state of retreat. During the 20th century, the glaciers of Tajikistan lost 20km (4.8mile) of ice. The 70km (43mile) long Fedchenko Glacier, which is the largest in Tajikistan and the largest non-polar glacier on Earth, lost 1.4% of its length, or 1km (0.6mile), 2km (0.5mile) of its mass, and the glaciated area was reduced by 11km (4.2mile) during the 20th century. Similarly, the neighboring Skogatch Glacier lost 8% of its total mass between 1969 and 1986. The country of Tajikistan and neighboring countries of the Pamir Range are highly dependent upon glacial runoff to ensure river flow during droughts and the dry seasons experienced every year. The continued demise of glacier ice will result in a short-term increase, followed by a long-term decrease in glacial melt water flowing into rivers and streams.
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          In New Zealand the mountain glaciers have been in general retreat since 1890, with an acceleration of this retreat since 1920. Most of the glaciers have thinned measurably and have reduced in size, and the snow accumulation zones have risen in elevation as the 20th century progressed. During the period 197175, Ivory Glacier receded 30m (98ft) at the glacial terminus, and about 26% of the surface area of the glacier was lost over the same period. Since 1980 numerous small glacial lakes were created behind the new terminal moraines of several of these glaciers. Glaciers such as Classen, Godley and Douglas now all have new glacial lakes below their terminal locations due to the glacial retreat over the past 20 years. Satellite imagery indicates that these lakes are continuing to expand. There has been significant and ongoing ice volume losses on the largest New Zealand glaciers, including Tasman, Ivory, Classen, Mueller, Maud, Hooker, Grey, Godley, Ramsay, Murchison, Therma, Volta and Douglas Glaciers. The retreat of these glaciers has been marked by expanding proglacial lakes and terminus region thinning.


          Several glaciers, notably the much visited Fox and Franz Josef Glaciers in New Zealand, have periodically advanced, especially during the 1990s, but the scale of these advances is small when compared to 20th-century retreat. Both glaciers are currently more than 2.5 km shorter than a century ago. These large, rapidly flowing glaciers situated on steep slopes have been very reactive to small mass-balance changes. A few years of conditions favorable to glacier advance, such as increased snowfall and cooler temperatures, are rapidly echoed in a corresponding advance, followed by equally rapid retreat when those favorable conditions end. The glaciers that have been advancing in a few locations in New Zealand have been doing so due to a temporary weather change associated with El Nio, which has brought more precipitation and cloudier, cooler summers since 2002.



          


          Western hemisphere
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          North American glaciers are primarily located along the spine of the Rocky Mountains in the United States and Canada, and the Pacific Coast Ranges extending from northern California to Alaska. While Greenland is geologically associated with North America, it is also a part of the Arctic region. Aside from the few tidewater glaciers such as Taku Glacier, that are in the advance stage of their tidewater glacier cycle prevalent along the coast of Alaska, virtually all the glaciers of North America are in a state of retreat. The observed retreat rate has increased rapidly since approximately 1980, and overall each decade since has seen greater rates of retreat than the preceding one. There are also small remnant glaciers scattered throughout the Sierra Nevada mountains of California and Nevada.


          


          Cascades


          The Cascade Range of western North America extends from southern British Columbia in Canada to northern California. Excepting Alaska, about half of the glacial area in the U.S. is contained in the more than 700 glaciers of the North Cascades, a portion of the range between the Canadian border and I-90 in central Washington. These glaciers store as much water as that contained in all the lakes and reservoirs in the rest of the state, and provide much of the stream and river flow in the dry summer months, approximating some 870,000 m (1,140,000yd).
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          As recently as 1975, many North Cascade glaciers were advancing due to cooler weather and increased precipitation that occurred from 1944 to 1976. However, by 1987 all the North Cascade glaciers were retreating, and the pace of the glacier retreat has increased each decade since the mid-1970s. Between 1984 and 2005, the North Cascade glaciers lost an average of more than 12.5m in thickness and between 20% and 40% of their volume.


          Glaciologists researching the North Cascades glaciers have found that all 47 monitored glaciers are receding and that four glaciersSpider Glacier, Lewis Glacier (pictured), Milk Lake Glacier, and David Glacierhave disappeared completely since 1985. The White Chuck Glacier (near Glacier Peak) is a particularly dramatic example. The glacier shrank from 3.1km (1.19miles) in 1958 to 0.9km (0.34miles) in 2002. Similarly, the Boulder Glacier on the southeast flank of Mount Baker retreated 450m (1,476ft) from 1987 to 2005, leaving barren terrain behind. This retreat has occurred during a period of reduced winter snowfall and higher summer temperatures. In this region of the Cascades, winter snowpack has declined 25% since 1946, and summer temperatures have risen 0.7 C (1.2 F) during the same period. The reduced snowpack has occurred despite a small increase in winter precipitation; thus, it reflects warmer winter temperatures leading to rainfall and melting on glaciers even during the winter. As of 2005, 67% of the North Cascade glaciers observed are in disequilibrium and will not survive the continuation of the present climate. These glaciers will eventually disappear unless temperatures fall and frozen precipitation increases. The remaining glaciers are expected to stabilize, unless the climate continues to warm, but will be much reduced in size.


          


          US Rocky Mountains


          On the sheltered slopes of the highest peaks of Glacier National Park in Montana, its eponymous glaciers are diminishing rapidly. The area of each glacier has been mapped by the National Park Service and the U.S. Geological Survey for decades. Comparing photographs taken in the mid-19th century with contemporary images provides ample evidence that the glaciers in the park have retreated notably since 1850. Repeat photography over the decades since clearly show that glaciers throughout the park such as Grinnell Glacier are all retreating. The larger glaciers are now approximately a third of their former size when first studied in 1850, and numerous smaller glaciers have disappeared completely. Only 27% of the 99km (38miles) area of Glacier National Park covered by glaciers in 1850 remained covered by 1993. Researchers believe that by the year 2030, the vast majority of glacial ice in Glacier National Park will be gone unless current climate patterns reverse their course. Grinnell Glacier is just one of many glaciers in Glacier National Park that have been well documented by photographs for many decades. The photographs below clearly demonstrate the retreat of this glacier since 1938.


          The semiarid climate of Wyoming still manages to support about a dozen small glaciers within Grand Teton National Park, which all show evidence of retreat over the past 50 years. Schoolroom Glacier, located slightly southwest of Grand Teton, one of the more easily reached glaciers in the park, is expected to disappear by 2025. Research between 1950 and 1999 demonstrated that the glaciers in Bridger-Teton National Forest and Shoshone National Forest in the Wind River Range shrank by over a third of their size during that period. Photographs indicate that the glaciers today are only half the size as when first photographed in the late 1890s. Research also indicates that the glacial retreat was proportionately greater in the 1990s than in any other decade over the last 100 years. Gannett Glacier on the northeast slope of Gannett Peak is the largest single glacier in the Rocky Mountains south of Canada. It has reportedly lost over 50% of its volume since 1920, with almost half of that loss occurring since 1980. Glaciologists believe the remaining glaciers in Wyoming will disappear by the middle of the 21st century if the current climate patterns continue.


          


          Canadian Rockies
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          In the Canadian Rockies, the glaciers are generally larger and more widespread than they are to the south in Montana. One of the more accessible glaciers in the Canadian Rockies is the Athabasca Glacier, which is an outlet glacier of the 325km (125miles) Columbia Icefield. The Athabasca Glacier has retreated 1,500m (4,921ft) since the late 19th century. The rate of retreat for this glacier has increased since 1980, following a period of slow retreat from 1950 to 1980. The Peyto Glacier in Alberta covers an area of about 12km (4.63miles), and retreated rapidly during the first half of the 20th century, stabilized by 1966, and resumed shrinking in 1976. Illecillewaet Glacier in British Columbia's Glacier National Park (Canada) has retreated 2km (1.25miles) since first photographed in 1887.


          


          Alaska


          There are thousands of glaciers in Alaska, though only a relative few of them have been named. The Columbia Glacier near Valdez in Prince William Sound has retreated 15km (9.3miles) in the last 25 years. Icebergs calved off this glacier were a partial cause of the Exxon Valdez oil spill, as the oil tanker had changed course to avoid the icebergs. The Valdez Glacier is in the same area, and though it does not calve, it has also retreated significantly. "A 2005 aerial survey of Alaskan coastal glaciers identified more than a dozen glaciers, many former tidewater and calving glaciers, including Grand Plateau, Alsek, Bear, and Excelsior Glaciers that are rapidly retreating. Of 2,000 glaciers observed, 99% are retreating." Icy Bay in Alaska is fed by three large glaciersGuyot, Yahtse, and Tyndall Glaciersall of which have experienced a loss in length and thickness and, consequently, a loss in area. Tyndall Glacier became separated from the retreating Guyot Glacier in the 1960s and has retreated 24km (14.9miles) since, averaging more than 500m (1,640ft) per year.


          The Juneau Icefield Research Program has monitored the outlet glaciers of the Juneau Icefield since 1946. On the west side of the ice field, the terminus of the Mendenhall Glacier, which flows into suburban Juneau, Alaska, has retreated 580m (1,902ft). Of the nineteen glaciers of the Juneau Icefield, eighteen are retreating, and one, the Taku Glacier, is advancing. Eleven of the glaciers have retreated more than 1.0 km (0.6miles) since 1948  Antler Glacier, 5.4km (3.4miles); Gilkey Glacier, 3.5km (2.2miles); Norris Glacier, 1.1km (0.7miles) and Lemon Creek Glacier, 1.5km (0.9miles). Taku Glacier has been advancing since at least 1890, when naturalist John Muir observed a large iceberg calving front. By 1948 the adjacent fjord had filled in, and the glacier no longer calved and was able to continue its advance. By 2005 the glacier was only 1.5km (0.93miles) from reaching Taku Point and blocking Taku Inlet. The advance of Taku Glacier averaged 17m (55ft) per year between 1988 and 2005. The mass balance was very positive for the 194688 period fueling the advance; however, since 1988 the mass balance has been slightly negative, which should in the future slow the advance of this mighty glacier.


          Long-term mass balance records from Lemon Creek Glacier in Alaska show slightly declining mass balance with time. The mean annual balance for this glacier was 0.23m (0.75ft) each year during the period of 1957 to 1976. Mean annual balance has been increasingly negatively averaging 1.04m (3.4ft) per year from 1990 to 2005. Repeat glacier altimetry, or altitude measuring, for 67 Alaska glaciers find rates of thinning have increased by more than a factor of two when comparing the periods from 1950 to 1995 (0.7m [2.3ft] per year) and 1995 to 2001 (1.8m [5.9ft] per year). This is a systemic trend with loss in mass equating to loss in thickness, which leads to increasing retreatthe glaciers are not only retreating, but they are also becoming much thinner. In Denali National Park, all glaciers monitored are retreating, with an average retreat of 20m (66ft) per year. The terminus of the Toklat Glacier has been retreating 26m (78ft) per year and the Muldrow Glacier has thinned by 20m (66ft) since 1979. Well documented in Alaska are surging glaciers that have been known to rapidly advance, even as much as 100m (333ft) per day, though the reasons they do this is not fully understood. Variegated, Black Rapids, Muldrow, Susitna and Yanert are examples of surging glaciers in Alaska that have made rapid advances in the past. These glaciers are all retreating overall, punctuated by short periods of advance.


          


          Andes


          A large region of population surrounding the central and southern Andes of Argentina and Chile reside in arid areas that are dependent on water supplies from melting glaciers. The water from the glaciers also supplies rivers that have in some cases been dammed for hydroelectric power. Some researchers believe that by 2030, many of the large ice caps on the highest Andes will be gone if current climate trends continue. In Patagonia on the southern tip of the continent, the large ice caps have retreated a full kilometer (0.6mile) since the early 1990s and 10km (6miles) since the late 1800s. It has also been observed that Patagonian glaciers are receding at a faster rate than in any other region in the world. The Northern Patagonian Ice Field lost 93km (35mi) of glacier area during the years between 1945 and 1975, and 174km (67mi) from 1975 to 1996, which indicates that the rate of retreat is increasing. This represents a loss of 8% of the ice field, with all glaciers experiencing significant retreat. The Southern Patagonian Ice Field has exhibited a general trend of retreat on 42 glaciers, while four glaciers were in equilibrium and two advanced during the years between 1944 and 1986. The largest retreat was on O'Higgins Glacier, which during the period 18961995 retreated 14.6km (9.1miles). The Perito Moreno Glacier is 30km (18mile) long and is a major outflow glacier of the Patagonian ice sheet, as well as the most visited glacier in Patagonia. Perito Moreno Glacier is presently in equilibrium, but has undergone frequent oscillations in the period 194796, with a net gain of 4.1km (2.5miles). This glacier has advanced since 1947, and has been essentially stable since 1992. Perito Moreno Glacier is one of three glaciers in Patagonia known to have advanced, compared to several hundred others in retreat.. In the Aconcagau River Basin glacier retreat has resulted in a 20% loss in glacier area, declining from 151 km to 121 km.


          


          Tropical glaciers


          Tropical glaciers are located between the Tropic of Cancer and the Tropic of Capricorn, in the region that lies 23 26 22 north or south of the equator. Tropical glaciers are the most uncommon of all glaciers for a variety of reasons. Firstly, the tropics are the warmest part of the planet. Secondly, the seasonal change is minimal with temperatures warm year round, resulting in a lack of a colder winter season in which snow and ice can accumulate. Thirdly, few taller mountains can be found in these regions upon which enough cold air exists for the establishment of glaciers. All of the glaciers located in the tropics are on isolated high mountain peaks. Overall, tropical glaciers are smaller than those found elsewhere and are the most likely glaciers to show rapid response to changing climate patterns. A small temperature increase of only a few degrees can have almost immediate and adverse impact on tropical glaciers.


          


          Africa


          With almost the entire continent of Africa located in the tropical and subtropical climate zones, glaciers are restricted to two isolated peaks and the Ruwenzori Range. Kilimanjaro, at 5,895m (19,340ft), is the highest peak on the continent. Since 1912 the glacier cover on the summit of Kilimanjaro has apparently retreated 75%, and the volume of glacial ice is now 80% less than it was a century ago due to both retreat and thinning. In the 14-year period from 1984 to 1998, one section of the glacier atop the mountain receded 300m (980ft). A 2002 study determined that if current conditions continue, the glaciers atop Kilimanjaro will disappear sometime between 2015 and 2020. A March 2005 report indicated that there is almost no remaining glacial ice on the mountain, and it is the first time in 11,000 years that barren ground has been exposed on portions of the summit. Researchers reported Kilimanjaro's glacier retreat was due to a combination of increased sublimation and decreased snow fall.


          The Furtwngler Glacier is located near the summit of Kilimanjaro. Between 1976 and 2000, the area of Furtwngler Glacier was cut almost in half, from 113,000m to 60,000m. During fieldwork conducted early in 2006, scientists discovered a large hole near the centre of the glacier. This hole, extending through the 6meter (20ft) remaining thickness of the glacier to the underlying rock, is expected to grow and split the glacier in two by 2007.
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          To the north of Kilimanjaro lies Mount Kenya, which at 5,199m (17,057ft) is the second tallest mountain on the African continent. Mount Kenya has a number of small glaciers that have lost at least 45% of their mass since the middle of the 20th century. According to research compiled by the U.S. Geological Survey (USGS), there were eighteen glaciers atop Mount Kenya in 1900, and by 1986 only eleven remained. The total area covered by glaciers was 1.6km (0.62mi) in 1900; however. by the year 2000 only about 25%, or 0.4km (0.15mi), remained. To the west of Mounts Kilimanjaro and Kenya, the Ruwenzori Range rises to 5,109m (16,761ft). Photographic evidence of this mountain range indicates a marked reduction in glacially covered areas over the past century. In the 35-year period between 1955 and 1990, glaciers on the Ruwenzori Range receded about 40%. It is expected that due to their proximity to the heavy moisture of the Congo region, the glaciers in the Ruwenzori Range may recede at a slower rate than those on Kilimanjaro or in Kenya.


          


          South America


          A study by glaciologists of two small glaciers in South America reveals another retreat. More than 80% of all glacial ice in the northern Andes is concentrated on the highest peaks in small glaciers of approximately one km (0.4mi) in size. A 1992 to 1998 observation of the Chacaltaya Glacier in Bolivia and Antizana Glacier in Ecuador indicated that between 0.6m and 1.4m (1.9ft to 4.6ft) of ice was lost per year on each glacier. Figures for Chacaltaya Glacier show a loss of 67% of its volume and 40% of its thickness over the same period. Chacaltaya Glacier has lost 90% of its mass since 1940 and is expected to disappear altogether sometime between 2010 and 2015. Research also indicates that since the mid-1980s, the rate of retreat for both of these glaciers has been increasing. Further south in Peru, the Andes are at a higher altitude overall, and there are approximately 722 glaciers covering an area of 723km (279mi). Research in this region of the Andes is less extensive but indicates an overall glacial retreat of 7% between 1977 and 1983. The Quelccaya Ice Cap is the largest tropical icecap in the world, and all of the outlet glaciers from the icecap are retreating. In the case of Qori Kalis Glacier, which is Quelccayas' main outlet glacier, the rate of retreat had reached 155m (508ft) per year during the three year period of 1995 to 1998. The melting ice has formed a large lake at the front of the glacier since 1983, and bare ground has been exposed for the first time in thousands of years.


          


          Oceania
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          On the large island of New Guinea, there is photographic evidence of massive glacial retreat since the region was first extensively explored by airplane in the early 1930s. Due to the location of the island within the tropical zone, there is little to no seasonal variation in temperature. The tropical location has a predictably steady level of rain and snowfall, as well as cloud cover year round, and there has been no noticeable change in the amount of moisture which has fallen during the 20th century. The 7km (2.7mi) glacial cap on Puncak Jaya is the largest on the island, and has retreated from one larger mass into several smaller glacial bodies since 1936. Of these smaller glaciers, research between 1973 and 1976 showed glacier retreat for the Meren Glacier of 200m and 50m (660ft and 160ft) for the Carstensz Glacier. The Northwall Firn, another large remnant of the icecap that once was atop Puncak Jaya, has itself split into several separate glaciers since 1936. Research presented in 2004 of IKONOS satellite imagery of the New Guinean glaciers provided a dramatic update. The imagery indicated that in the two years from 2000 to 2002, the East Northwall Firn had lost 4.5%, the West Northwall Firn 19.4% and the Carstensz 6.8% of their glacial mass. Researchers also discovered that, sometime between 1994 and 2000, the Meren Glacier disappeared altogether. Separate from the glaciers of Puncak Jaya, another small icecap known to have existed on the summit of Puncak Trikora completely disappeared sometime between 1939 and 1962.


          


          Polar regions


          Despite their proximity and importance to human populations, the mountain and valley glaciers of tropical and mid-latitude glaciers amount to only a small fraction of glacial ice on the Earth. About 99% of all freshwater ice is in the great ice sheets of polar and subpolar Antarctica and Greenland. These continuous continental-scale ice sheets, 3km (1.8 miles) or more in thickness, cap much of the polar and subpolar land masses. Like rivers flowing from an enormous lake, numerous outlet glaciers transport ice from the margins of the ice sheet to the ocean.


          


          Iceland


          The northern Atlantic island nation of Iceland is home to the Vatnajkull, which is the largest ice cap in Europe. The Breiamerkurjkull Glacier is one of the Vatnajkull outlet glaciers, and had receded by as much as 2km (1.2miles) between 1973 and 2004. In the early 20th century, Breiamerkurjkull extended to within 250m (820ft) of the ocean, but by 2004 Breiamerkurjkull's terminus had retreated three kilometers (1.86miles) further inland. This glacier retreat exposed a rapidly expanding lagoon that is filled with icebergs calved from its front. The lagoon is 110m (360ft) deep and nearly doubled its size between 1994 and 2004. Mass-balance measurements of Iceland's glaciers show alternating positive and negative mass balance of glaciers during the period 198795, but the mass balance has been predominantly negative since. On Hofsjokull ice cap, mass balance has been negative each year from 1995-2005.


          Most of the Icelandic glaciers retreated rapidly during the warm decades from 1930 to 1960, slowing down as the climate cooled during the following decade, and started to advance after 1970. The rate of advance peaked in the 1980s, after which it slowed down as a consequence of rapid warming of the climate that has taken place since the mid-1980s. Most glaciers in Iceland began to retreat after 1990, and by 2000 all monitored non-surge type glaciers in Iceland were retreating. An average of 45 non-surging termini were monitored each year by the Icelandic Glaciological Society from 2000-2005.


          


          Canada
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          The Canadian Arctic islands have a number of substantial ice caps, including Penny and Barnes Ice Cap on Baffin Island, Bylot Ice Cap on Bylot Island, and Devon Ice Cap on Devon Island. All of these ice caps have been thinning and receding slowly. The Barnes and Penny ice caps on Baffin Island have been thinning at over 1m (3.1ft) per year in the lower elevations from 1995 to 2000. Overall, between 1995 and 2000, ice caps in the Canadian Arctic lost 25km (6miles) of ice per year. Between 1960 and 1999, the Devon Ice Cap lost 67km (16mi) of ice, mainly through thinning. All major outlet glaciers along the eastern Devon Ice Cap margin have retreated 13km (0.61.8miles) since 1960. On the Hazen Plateau of Ellesmere Island, the Simmon Ice Cap has lost 47% of its area since 1959. If the current climatic conditions continue, the remaining glacial ice on the Hazen Plateau will be gone around 2050. On August 13, 2005 the Ayles Ice Shelf broke free from the north coast of Ellesmere Island, the 25.5 square mile (66 km) ice shelf drifted into the Arctic Ocean.. This followed the splitting of the Ward Hunt Ice Shelf in 2002. The Ward Hunt has lost 90% of its area in the last century.


          


          Northern Europe


          Arctic islands north of Norway, Finland and Russia have all shown evidence of glacier retreat. In the Svalbard archipelago, the island of Spitsbergen has numerous glaciers. Research indicates that Hansbreen Glacier on Spitsbergen retreated 1.4km (0.87mi) from 1936 to 1982 and another 400m (1,300ft) during the 16-year period from 1982 to 1998. Blomstrandbreen, a glacier in the King's Bay area of Spitsbergen, has retreated approximately 2km (1.2miles) in the past 80 years. Since 1960 the average retreat of Blomstrandbreen has been about 35m (110ft) a year, and this average was enhanced due to an accelerated rate of retreat since 1995. Similarly, the Midre Lovenbreen Glacier retreated 200m (656ft) between 1977 and 1995. In the Novaya Zemlya archipelago north of Russia, research indicates that in 1952 there was 208km (129mi) of glacier ice along the coast. By 1993 this had been reduced by 8% to 198km (123mi) of glacier coastline.


          


          Greenland
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          In Greenland, glacier retreat has been observed in outlet glaciers, resulting in an increase of the ice flow rate and destabilization of the mass balance of the ice sheet that is their source. The period since 2000 has brought retreat to several very large glaciers that had long been stable. Three glaciers that have been researchedHelheim Glacier, Kangerdlugssuaq Glacier, and Jakobshavn Isbrsjointly drain more than 16% of the Greenland Ice Sheet. In the case of Helheim Glacier, researchers used satellite images to determine the movement and retreat of the glacier. Satellite images and aerial photographs from the 1950s and 1970s show that the front of the glacier had remained in the same place for decades. In 2001 the glacier began retreating rapidly, and by 2005 the glacier had retreated a total of 7.2km (4.5miles), accelerating from 70ft (20 m) per day to 110ft (35 m) per day during that period.


          Jakobshavn Isbr in west Greenland, a major outlet glacier of the Greenland Ice Sheet, is the fastest moving glacier in the world over the past half century. It had been moving continuously at speeds of over 24m (78ft) per day with a stable terminus since at least 1950. In 2002, the 12km (7.5mile) long floating terminus of the glacier entered a phase of rapid retreat, with the ice front breaking up and the floating terminus disintegrating and accelerating to a retreat rate of over 30m (100ft) per day. On a shorter timescale, portions of the main trunk of Kangerdlugssuaq Glacier that were flowing at 15m (50ft) per day from 1988 to 2001 were measured to be flowing at 40m (130ft) per day in the summer of 2005. Not only has Kangerdlugssuaq retreated, it has also thinned by more than 100m (330ft).


          The rapid thinning, acceleration and retreat of Helheim, Jakobshavns and Kangerdlugssuaq glaciers in Greenland, all in close association with one another, suggests a common triggering mechanism, such as enhanced surface melting due to regional climate warming. The current flow speeds at the terminus are too fast to be caused solely by internal deformation of the ice, implying that an increase in basal sliding forced by additional meltwater production is the probable cause of the velocity increases. This was termed the Jakobshavns Effect by Terence Hughes at the University of Maine in 1986.


          


          Antarctica
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          The climate of Antarctica is one of intense cold and great aridity. Most of the world's freshwater ice is contained in the great ice sheets that cover the continent of Antarctica. The most dramatic example of glacier retreat on the continent is the loss of large sections of the Larsen Ice Shelf on the Antarctic Peninsula. Ice shelves are not stable when surface melting occurs, and the collapse of Larsen Ice Shelf has been caused by warmer melt season temperatures that have led to surface melting and the formation of shallow ponds of water on the ice shelf. The Larsen Ice Shelf lost 2,500km (965mi) of its area from 1995 to 2001. In a 35-day period beginning on 31 January 2002, about 3,250km (1,250mi) of shelf area disintegrated. The ice sheet is now 40% the size of its previous minimum stable extent. Recent studies by the British Antarctic Survey have anticipated a potential breakup of the George VI Ice Shelf due to warming ocean currents resulting from global warming.


          Pine Island Glacier, an Antarctic outflow glacier that flows into the Amundsen Sea, thinned 3.50.9m (11.53ft) per year and retreated a total of 5km (3 mi) in 3.8 years. The terminus of the Pine Island Glacier is a floating ice shelf, and the point at which it is afloat is retreating 1.2km (0.7mi) per year. This glacier drains a substantial portion of the West Antarctic Ice Sheet and has been referred to as the weak underbelly of this ice sheet. This same pattern of thinning and accelerated retreat is evident on the neighboring Thwaites Glacier. Additionally, the Dakshin Gangotri Glacier, a small outlet glacier of the Antarctic ice sheet, receded at an average rate of 0.7m (2.2ft) per year from 1983 to 2002. On the Antarctic Peninsula, which is the only section of Antarctica that extends well north of the Antarctic Circle, there are hundreds of retreating glaciers. In one study of 244 glaciers on the peninsula, 212 have retreated an average of 600m (2,000ft) from where they were when first measured in 1953. The greatest retreat was seen in Sjogren Glacier, which is now 13km (8miles) further inland than where it was in 1953. There are 32 glaciers that were measured to have advanced; however, these glaciers showed only a modest advance averaging 300 meters (1,000ft) per glacier, which is significantly smaller than the massive retreat observed.


          On June 5, 2007, the British Antarctic Survey announced that the flow-rate of over 300 previously unstudied glaciers in Antarctica had increased by an average of 12% between 1993 and 2003. The increase in speed is thought to be caused by melting of lower glaciers that feed into the sea. The results, obtained by radar measurements taken using European Remote-Sensing Satellites 1 & 2, are to be published in the Journal of Geophysical Research and add to concerns that sea level rises during the 21st century may be greater than previously expected.


          


          Impacts of glacier retreat


          The continued retreat of glaciers will have a number of different quantitative impacts. In areas that are heavily dependent on water runoff from glaciers that melt during the warmer summer months, a continuation of the current retreat will eventually deplete the glacial ice and substantially reduce or eliminate runoff. A reduction in runoff will affect the ability to irrigate crops and will reduce summer stream flows necessary to keep dams and reservoirs replenished. This situation is particularly acute for irrigation in South America, where numerous artificial lakes are filled almost exclusively by glacial melt. Central Asian countries have also been historically dependent on the seasonal glacier melt water for irrigation and drinking supplies. In Norway, the Alps, and the Pacific Northwest of North America, glacier runoff is important for hydropower.


          Some of this retreat has resulted in efforts to slow down the loss of glaciers in the Alps. To retard melting of the glaciers used by certain Austrian ski resorts, portions of the Stubai and Pitztal Glaciers were covered with plastic. In Switzerland plastic sheeting is also used to reduce the melt of glacial ice used as ski slopes. While covering glaciers with plastic sheeting may prove advantageous to ski resorts on a small scale, this practice is not expected to be economically practical on a much larger scale.


          Many species of freshwater and saltwater plants and animals are dependent on glacier-fed waters to ensure the cold water habitat to which they have adapted. Some species of freshwater fish need cold water to survive and to reproduce, and this is especially true with salmon and cutthroat trout. Reduced glacial runoff can lead to insufficient stream flow to allow these species to thrive. Alterations to the ocean currents, due to increased freshwater inputs from glacier melt, and the potential alterations to thermohaline circulation of the worlds oceans, may impact existing fisheries upon which humans depend as well.


          The potential for major sea level rise depends mostly on a significant melting of the polar ice caps of Greenland and Antarctica, as this is where the vast majority of glacial ice is located. The British Antarctic Survey has determined from climate modeling that for at least the next 50 years, snowfall on the continent of Antarctica should continue to exceed glacial losses from global warming. The amount of glacial loss on the continent of Antarctica is not increasing significantly, and it is not known if the continent will experience a warming or a cooling trend, although the Antarctic Peninsula has warmed in recent years, causing glacier retreat in that region. If all the ice on the polar ice caps were to melt away, the oceans of the world would rise an estimated 70m (230ft). However, with little major melt expected in Antarctica, sea level rise of not more than 0.5m (1.6ft) is expected through the 21st century, with an average annual rise of 0.004m (0.013ft) per year. Thermal expansion of the world's oceans will contribute, independent of glacial melt, enough to double those figures.
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              	Runion
            


            
              	Arrondissements

              	4
            


            
              	Cantons

              	49
            


            
              	Communes

              	24
            


            
              	Statistics
            


            
              	Land area1

              	2,512 km
            


            
              	Population

              	(Ranked 21st)
            


            
              	- January 1, 2007 est.

              	793,000
            


            
              	- March 8, 1999 census

              	706,300
            


            
              	- Density (2007)

              	316/km
            


            
              	1 French Land Register data, which exclude lakes, ponds, and glaciers larger than 1 km (0.386 sq. mi. or 247 acres) as well as the estuaries of rivers
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          Runion (French: Runion or formally La Runion; previously le Bourbon) is an island located in the Indian Ocean, east of Madagascar, about 200km (130 miles) south west of Mauritius, the nearest island.


          Administratively, Runion is one of the overseas dpartements of France. Like the other overseas departments, Runion is also one of the twenty-six regions of France (being an overseas region) and an integral part of the Republic with the same status as those situated on the European mainland.


          Runion is an outermost region of the European Union, and thus the currency used is the euro. In fact, due to its location in a time zone to the east of Europe, Runion was the first region in the world to use the euro, and the first ever purchase using the euro occurred at 12.01 a.m., when the former mayor of Saint-Denis Ren-Paul Victoria bought a bag of lychees at a market.


          


          History


          Arab sailors formerly called the island Adna Al Maghribain (Western Island). The Portuguese were the first Europeans to visit, finding it uninhabited in 1513, and naming it Santa Apollonia, after Saint Apollonia.


          The island was then occupied by France and administered from Port Louis, Mauritius. Although the French flag was hoisted by Franois Cauche in 1638, Santa Apollonia was officially claimed by Jacques Pronis of France in 1642, when he deported a dozen French mutineers to the island from Madagascar. The convicts were returned to France several years later, and in 1649, the island was named le Bourbon after the royal house.


          Runion was the name given to the island in 1793 by a decree of the Convention with the fall of the House of Bourbon in France, and the name commemorates the union of revolutionaries from Marseille with the National Guard in Paris, which took place on August 10, 1792. In 1801, the island was renamed "le Bonaparte," after Napoleon Bonaparte. The island was taken by the British navy led by Commodore Josias Rowley in 1810, who used the old name of Bourbon. When it was restored to France by the Congress of Vienna in 1815, the island retained the name of "Bourbon" until 1848, when the fall of the restored Bourbons during the revolutions during that year meant that the island became Runion once again.
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          From the 17th to the 19th centuries, French immigration supplemented by influxes of Africans, Chinese, Malays, and Indians gave the island its ethnic mix. The opening of the Suez Canal in 1869 cost the island its importance as a stopover on the East Indies trade route.


          Runion became a dpartement d'outre-mer (overseas department) of France on March 19, 1946. Its dpartement code is 974.


          Between 15 and 16 March 1952, Cilaos at the centre of Runion received 1,869.9mm (73.6in) of rainfall. This is the greatest 24-hour precipitation total ever recorded on earth. The island also holds the record for most rainfall in 72 hours, 3,929 mm (154.7 in) at Commerson's Crater in March, 2007.


          In 2005 and 2006 Runion was hit by a crippling epidemic of chikungunya, a disease spread by mosquitoes. According to the BBC News, 255,000people on Runion had contracted the disease as of 26 April 2006. The disease also spread to Madagascar and to mainland France through airline travel. The disease led to more than 200deaths on Runion. The French government under Prime Minister Dominique de Villepin sent an emergency aid package worth 36million euros ($42.8MU.S. dollars) and deployed approximately five hundred French troops in an effort to eradicate mosquitoes. Chikungunya means "that which bends" in the Makonde language of the Tanzania/Mozambique border region where it was first identified. It can cause dehydration, extreme pain and high fevers and in some rare cases can be fatal. There is no known cure.


          


          Politics


          Runion sends five deputies to the French National Assembly and three senators to the French Senate.


          


          Arrondissements, cantons, and communes


          Administratively, Runion is divided into 4 arrondissements, 24 cantons, and 24 communes. It is a French overseas dpartement as well as a French region. The low number of communes, compared to French metropolitan departments of similar size and population, is unique; most Runionnaises communes encompass several localities, sometimes separated by significant distances. Runion is part of the Indian Ocean Commission.


          


          Major communities


          
            	Saint-Benot


            	Le Port


            	Le Tampon


            	Saint-Andr


            	Saint-Denis


            	Saint-Louis


            	Saint-Paul


            	Saint-Pierre

          


          


          Geography


          
            [image: View from satellite.]
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          The island is 63kilometres (39miles) long; 45kilometres (28miles) wide; and covers 2512 square kilometres (970square miles). It is similar to the island Hawaii insofar as both are located above hotspots in the Earth's crust.


          The Piton de la Fournaise, a shield volcano on the eastern end of Runion Island, rises more than 2631metres (8632ft) above sea level and is sometimes called a sister to Hawaiian volcanoes because of the similarity of climate and volcanic nature. It has erupted more than 100times since 1640 and is under constant monitoring. It most recently erupted on 4 April 2007. The lava flow from this eruption has been estimated at 3 million m3 (about 4 million cubic yards) per day. The Piton de la Fournaise is created by a hotspot volcano, which also created the Piton des Neiges and the islands of Mauritius and Rodrigues.


          The Piton des Neiges volcano, the highest point on the island at 3070metres (10,069ft) above sea level, is north west of the Piton de la Fournaise. Collapsed calderas and canyons are south west of the mountain. Like Kohala on the Big Island of Hawaii, the Piton des Neiges is extinct. Despite its name, snow (French: neige) practically never falls on the summit.


          The slopes of both volcanoes are heavily forested. Cultivated land and cities like the capital city of Saint-Denis are concentrated on the surrounding coastal lowlands.


          Runion also has three calderas: the Cirque de Salazie, the Cirque de Cilaos and the Cirque de Mafate. The last is accessible only by foot or helicopter.


          


          Economy


          Sugar was traditionally the chief agricultural product and export. Tourism is now an important source of income. In 2006 the GDP per capita of Runion at market exchange rates, not at PPP, was 16,244 euros (US$20,406).


          


          Demographics
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          Runion contains most of the same ethnic populations as Mauritius: Indian, African, Malagasy, Chinese and ethnic French - but in different proportions. Creoles (a name given to those born on the island, of various ethnic origins), make up the vast majority of the population. Whites make up approximately one-quarter of the population, Indians make up 21%, and people of Chinese ancestry form most of the remainder. There are also some people of Vietnamese ancestry on the island, though they are very few in number.


          While Gujarati, followed closely by Tamil people make up the majority of the Indo-Runionnaise people, people of Hindi, Urdu and other origins form the remainder of the population.


          Runion is very similar in culture, ethnic makeup, language and traditions to Mauritius and Seychelles.


          


          Historical population


          
            
              Historical population
            

            
              	1671

              estimate

              	1696

              estimate

              	1704

              estimate

              	1713

              estimate

              	1717

              estimate

              	1724

              estimate

              	1764

              estimate

              	1777

              estimate

              	1789

              estimate
            


            
              	90

              	269

              	734

              	1,171

              	2,000

              	12,550

              	25,000

              	35,100

              	61,300
            


            
              	1826

              estimate

              	1830

              estimate

              	1848

              estimate

              	1849

              estimate

              	1860

              estimate

              	1870

              estimate

              	1887

              census

              	1897

              census

              	1926

              census
            


            
              	87,100

              	101,300

              	110,300

              	120,900

              	200,000

              	212,000

              	163,881

              	173,192

              	182,637
            


            
              	1946

              census

              	1954

              census

              	1961

              census

              	1967

              census

              	1974

              census

              	1982

              census

              	1990

              census

              	1999

              census

              	2007

              estimate
            


            
              	241,708

              	274,370

              	349,282

              	416,525

              	476,675

              	515,814

              	597,823

              	706,300

              	793,000
            


            
              	Official figures from past censuses and INSEE estimates.
            

          


          


          Religion
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          The predominant religion is Roman Catholicism (86% of the population in 1995), with Hinduism, Islam and Buddhism also represented amongst others. Rastafarism is very present, too, but is not officially recognized.


          


          Language


          Runionnaise Creole is the main language of the country, though French is more commonly spoken. Mandarin, Hakka and Cantonese are spoken by the Chinese community, but their numbers are dropping as younger generations start to converse in French. The number of speakers of Indian languages is also dropping sharply. Arabic is taught in mosques and spoken by a small community of Arabs. The island's community of Muslims from North Western India and elsewhere are also commonly referred to as Arabs.


          


          Public health


          Runion experienced in 2005/2006 an epidemic of Chikungunya, a viral disease that infected almost a third of the population. See the History section for more details.


          


          Culture


          Runionese culture is a blend (mtissage) of European, African, Indian, Chinese and insular traditions.


          The most widely spoken language, Runion Creole, derives from French, with many idiosyncrasies. Runion Creole is now taught in some schools. However, an official orthography has yet to be agreed upon.


          Local food and music blend influences from Africa, India, China and Europe.


          


          Wildlife
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          Runion is home to a variety of birds such as the paille en queue. Its largest native land animal is the tenrec. Much of the West coast is ringed by coral reef which harbours, amongst others, sea urchins, conga eels and parrot fish. Sea turtles also visit the coastal waters.


          


          Transport
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              Roland Garros Airport
            

          


          Roland Garros Airport, handling flights to Africa and Europe serves the island. Pierrefonds Airport, a smaller airport, has some flights to Africa and Madagascar.
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              	Revised Standard Version
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              	Full name:

              	Revised Standard Version
            


            
              	Abbreviation:

              	RSV
            


            
              	NT published:

              	1946
            


            
              	OT published:

              	1952
            


            
              	Derived from:

              	American Standard Version
            


            
              	Textual Basis:

              	NT: Medium Correspondence to older editions of Nestle-Aland Novum Testamentum Graece. OT: Biblia Hebraica Stuttgartensia with limited Dead Sea Scrolls and Septuagint influence. Apocrypha: Septuagint with Vulgate influence.
            


            
              	Translation type:

              	Borderline of Formal Equivalence and Dynamic equivalence.
            


            
              	Reading Level:

              	Middle School
            


            
              	Version Revised:

              	1971 (NT only)
            


            
              	Copyright status:

              	The RSV Bible is copyrighted 1946, 1952, 1971 (the Apocrypha is copyrighted 1957, 1977) by the Division of Christian Education of the National Council of the Churches of Christ in the USA
            


            
              	Religious Affiliation:

              	Protestant (usually mainline)
            


            
              	Genesis 1:1-3
            


            
              	In the beginning God created the heavens and the earth. The earth was without form and void, and darkness was upon the face of the deep; and the Spirit of God was moving over the face of the waters. And God said, "Let there be light"; and there was light.
            


            
              	John 3:16
            


            
              	For God so loved the world that he gave his only Son, that whoever believes in him should not perish but have eternal life.
            

          


          The Revised Standard Version (RSV) is an English translation of the Bible published in the mid-20th century. It traces its history all the way back to William Tyndale's New Testament translation of 1525 and the King James Version of 1611. The RSV is a comprehensive revision of the King James Version (KJV), the Revised Version (RV) of 1881-85, and the American Standard Version (ASV) of 1901, with the ASV being the primary basis for the revision.


          The RSV posed the first serious challenge to the popularity of the KJV, aiming to be a readable and literally accurate modern English translation of the Bible. The intention was not only to create a clearer version of the Bible for the English-speaking church, but also to "preserve all that is best in the English Bible as it has been known and used through the centuries" and "to put the message of the Bible in simple, enduring words that are worthy to stand in the great Tyndale-King James tradition."


          The RSV was published in the following stages:


          
            	New Testament, First Edition (1946; originally copyrighted to the International Council of Religious Education)


            	Old Testament (and thus the full Protestant Bible) (1952)


            	Apocrypha (1957)


            	Modified Edition (only a few changes) (1962)


            	Catholic Edition (NT 1965, Full RSV-CE 1966)


            	New Testament, Second Edition (1971)


            	Common Bible (1973)


            	Apocrypha, Expanded Edition (1977)


            	Second Catholic Edition (2006)

          


          


          Making of the RSV


          In 1928, the copyright to the ASV was acquired by the International Council of Religious Education (ICRE), which renewed the copyright the next year. From 1930-32, a study of the ASV text was undertaken to decide the question of a new revision, but due to the Great Depression, it was not until 1937 that the ICRE voted in favour of revising the ASV text. A panel of 32 scholars was put together for that task. Also, the Council hoped to set up a corresponding translation committee in Great Britain, as had been the case with the RV and ASV, but this plan was canceled because of World War II.


          Funding for the revision was assured in 1936 by a deal that was made with Thomas Nelson & Sons. The deal gave Thomas Nelson & Sons the exclusive rights to print the new version for ten years. The translators were to be paid by advance royalties.


          The Committee determined that, since the work would be a revision of the "Standard Bible" (as the ASV was sometimes called because of its standard use in seminaries in those days), the name of the work would be the "Revised Standard Version".


          The translation panel used the 17th edition of the Nestle-Aland Greek text for the New Testament, and the traditional Hebrew Masoretic Text for the Old Testament. However, they amended the Hebrew in a number of places. In the Book of Isaiah, they sometimes followed readings found in the newly discovered Dead Sea Scrolls.


          The RSV New Testament was published on February 11, 1946. In his presentation speech to the ICRE, Luther Weigle, dean of the translation committee, explained that he wanted the RSV to supplement and not supplant the KJV and ASV.


          In 1950, the ICRE merged with the Federal Council of Churches to form the National Council of the Churches of Christ in the USA. The former ICRE became the new Council's Division of Christian Education, and the NCC became the official sponsor of the RSV.


          


          After a thorough examination and about eighty changes to the New Testament text, the NCC authorized the RSV Bible for publication in 1951. St. Jerome's Day, September 30, 1952, was selected as the day of publication, and on that day, the NCC sponsored a celebratory rally in Washington D.C., with representatives of the churches affiliated with it present. The very first copy of the RSV Bible to come off the press was presented by Weigle to President Harry S. Truman.


          


          Features


          There were three key differences between the RSV (on the one hand) and the KJV, RV and ASV:


          
            	First, the translators reverted to the practice of the KJV and RV in the translation of the Tetragrammaton, or the Divine Name, YHWH. According to the practice of the versions of 1611 and 1885, the RSV translated the name "LORD" or "GOD", whereas the ASV had translated it "Jehovah".


            	Second, a change was made in the usage of archaic English for second-person pronouns, " thou", "thee", "thy", and verb forms "art, hast, hadst, didst" etc. The KJV, RV and ASV used these terms for both God and humans. The RSV used archaic English pronouns and verbs only for God, a fairly common practice for Bible translations until the mid-1970s.


            	Third, for the New Testament, the RSV followed the latest available version of Nestle's Greek text, whereas the RV and ASV had used an earlier version of this text (though the differences were slight) and the KJV had used the Textus receptus.

          


          


          Reception and controversy


          


          The Isaiah 7:14 dispute


          The RSV New Testament was well received, but reaction to the Old Testament varied. Many accepted it as well, but many others denounced it. It was claimed that the RSV translators had translated the Old Testament from an odd viewpoint. Some specifically referred to a Jewish viewpoint, pointing to agreements with the 1917 Jewish Publication Society of America Version Tanakh and the presence on the editorial board of a Jewish scholar, Harry Orlinsky, and claimed that other views, including those of the New Testament, were not considered. The focus of the controversy was the translation of the Hebrew word עַלְמָה ( ʿalmāh) in Isaiah 7:14 as "young woman" rather than the traditional Christian translation of "virgin", agreeing with the Greek word έ (parthenos) found in the Septuagint's translation of this passage as well as the New Testament at Matthew 1:23.


          Of the seven appearances of ʿalmāh, the Septuagint translates only two of them as parthenos ("virgin"), including this passage. By contrast, the word בְּתוּלָה (bəṯūlāh) appears some fifty times, and the Septuagint and English translations agree in understanding the word to mean "virgin" in almost every case. In the end, disputes continue over what ʿalmāh does mean; the RSV translators chose to reconcile it with other passages where it does not necessarily mean "virgin".


          


          Attacks on the RSV


          Fundamentalists and evangelicals, in particular, accused the translators of deliberately tampering with the Scriptures to deny the doctrine of the Virgin Birth of Jesus, and they cited other traditionally Messianic prophecies that were allegedly obscured in the RSV (i.e., Psalm 16:10, Genesis 22:18) . Some opponents of the RSV took their anger to extremes. For example, a pastor in the Southern USA burned a copy of the RSV with a blowlamp in his pulpit, saying that it was like the devil because it was hard to burn, and sent the ashes as a protest to Weigle. (However, F.F. Bruce dismissed it as a publicity stunt and wrote that it had the opposite effect of causing nearly every family in that congregation to acquire a copy!) These accusations are interesting in light of what happened to William Tyndale, an inspiration to the RSV translators, as they explained in their preface: "He met bitter opposition. He was accused of willfully perverting the meaning of the Scriptures, and his New Testaments were ordered to be burned as 'untrue translations.'" But where Tyndale was burned at the stake for his work, Bruce Metzger, referring to the pastor who burned the RSV and sent the ashes to Weigle, commented in his book The Bible In Translation "...today it is happily only a copy of the translation that meets such a fate."


          


          Results of the controversy


          The controversy stemming from the RSV helped reignite the King-James-Only Movement within the Independent Baptist and Pentecostal churches (which had begun with the publication of the RV and ASV but had been dormant due to those versions' lack of popularity). Furthermore, many Christians have adopted what has come to be known as the "Isaiah 7.14 litmus test"; that is, whenever a new translation arrives, that verse is the one they will check to determine whether or not they can trust the new version as a legitimate translation. This controversy also served as a major factor in the translation of the New American Standard Bible (1963-71) and the New International Version of the Bible (1973-78).


          The 2006 Second Catholic Edition of the RSV resolved the controversy by replacing "young woman" with "virgin" (see Revised Standard Version Catholic Edition#The RSV-CE Today).


          


          Later editions


          [bookmark: 1962_printings]


          1962 printings


          Minor modifications to the RSV text were authorized in 1959 and completed for the 1962 printings. At the same time, other publishing companies besides Thomas Nelson were allowed to print it, including Zondervan, Holman, Melton, Oxford, and the American Bible Society. Some of the changes included (but were not limited to) reverting to the Greek phrase "the husband of one wife" in 1 Timothy 3.2, 12 and Titus 1.6 (in the 1946-52 printing it was paraphrased as "married only once"), quoting the Roman centurion who witnessed Jesus' death as calling him "the Son of God" in Matthew 27.54 and Mark 15.39 (in 1946-52 he was quoted as calling Jesus "a son of God"), and changing "without" in Job 19.26 to "from" (and adjusting the associated footnote accordingly).


          [bookmark: 1971_Second_Edition_of_the_New_Testament]


          1971 Second Edition of the New Testament


          In 1971, the RSV Bible was rereleased with the Second Edition of the Translation of the New Testament. Whereas in 1962 the translation panel had merely authorized a handful of changes, in 1971 they gave the New Testament text a thorough editing. The most obvious changes were the restoration of Mark 16.9-20 (the long ending) and John 7.53-8.11 (in which Jesus forgives an adultress) to the text (in 1946, they were put in footnotes). Also restored was Luke 22.19b-20, containing the bulk of Jesus' institution of the Lord's Supper. In the 1946-52 text, this had been cut off at the phrase "This is my body", and the rest had only been footnoted, since this verse did not appear in the original Codex Bezae manuscript used by the translation committee. Luke 22.43-44, which had been part of the text in 1946-52, was relegated to the footnote section because of its questionable authenticity; in these verses an angel appears to Jesus in Gethsemane to strengthen and encourage Him before His arrest and crucifixion. Many other verses were rephrased or rewritten for greater clarity and accuracy. Moreover, the footnotes concerning monetary values were no longer expressed in terms of dollars and cents but in terms of how long it took to earn each coin (the denarius was no longer defined as twenty cents but as a day's wage). The book of Revelation, called "The Revelation to John" in the previous editions, was retitled "The Revelation to John (The Apocalypse)". Some of these changes to the RSV New Testament had already been introduced in the 1965-66 Catholic Edition, and their introduction into the Protestant edition was done to pave the way for the publication of the RSV Common Bible in 1973.


          


          The Apocrypha and the Catholic Edition


          


          Apocrypha


          In 1957, at the request of the Episcopal Church in the United States of America, the Deuterocanonical books (called the Apocrypha by most Protestant Christians) were added to the RSV. Since there was no American Standard Version of the Apocrypha, the RSV Apocrypha was a revision of the Revised Version Apocrypha of 1894, as well as the King James Version. To make the RSV acceptable to Eastern Orthodox congregations, an expanded edition of the Apocrypha containing 3 and 4 Maccabees and Psalm 151 was released in 1977.


          Most editions of the RSV that contain the Apocrypha place those books after the New Testament, arranged in the order of the King James Version (the Eastern Orthodox books in post-1977 editions are added at the end). The exception, of course, is the Common Bible, where the Apocryphal books were placed between the Testaments and rearranged in an order pleasing to Protestants, Catholics, and Orthodox alike (see below for more information about the Common Bible).


          


          Catholic Edition


          


          In 1965, the Catholic Biblical Association adaptedunder the editorship of Bernard Orchard OSB and Reginald C. Fullerthe RSV for Catholic use with the release of the Revised Standard Version Catholic Edition. The RSV-Catholic New Testament was published in 1965 and the full RSV-Catholic Bible in 1966. This included revisions up through 1962, along with a small number of new revisions in the New Testament, mostly to return to familiar phrases. In addition, a few footnotes were changed. This edition is currently published and licensed by Ignatius Press. It contains the deuterocanonical books of the Old Testament placed in the traditional order of the Vulgate.


          The Catholic RSV was also used as the English text for the Navarre Bible commentary.


          In 2006, Ignatius Press released the Revised Standard Version-Second Catholic Edition, which updated the archaic language in the 1966 printing and exchanged some footnotes and texts to reflect a more traditional understanding of certain passages, such as replacing "young woman" with "virgin" in Isaiah 7.14, as previously mentioned. (See also Ignatius Catholic Study Bible series)


          


          Adaptations


          There have been many adaptations of the RSV over the years.


          


          Common Bible


          The Common Bible of 1973 ordered the books in a way that pleased both Catholics and Protestants. It was divided into four sections:


          
            	The Old Testament (39 Books)


            	The Deuterocanonical Books (12 Books)


            	The Non-Deuterocanonical Books (three Books; six Books after 1977)


            	The New Testament (27 Books)

          


          The non-deuterocanonicals gave the Common Bible a total of 81 books: it included 1 Esdras (also known as 3 Ezra), 2 Esdras ( 4 Ezra), and the Prayer of Manasseh, books that have appeared in the Vulgate's appendix since Jerome's time "lest they perish entirely", but are not considered canonical by Roman Catholics and are thus not included in most modern Catholic Bibles. In 1977, the RSV Apocrypha was expanded to include 3 Maccabees, 4 Maccabees, and Psalm 151, three additional sections accepted in the Eastern Orthodox canon (4 Maccabees again forming an appendix in that tradition). This action increased the Common Bible to 84 Books, making it the most comprehensive English bible translation to date in its inclusion of books not accepted by all denominations. The goal of the Common Bible was to help ecumenical relations between the churches.


          


          Reader's Digest Bible


          


          In 1982, Reader's Digest published a special edition of the RSV that was billed as a condensed edition of the text. The Reader's Digest edition of the RSV was intended for those who did not read the Bible or who read it infrequently. It was not intended as a replacement of the full RSV text. In this version, 55% of the Old Testament and 25% of the New Testament were cut. Familiar passages such as the Lord's Prayer, Psalm 23 and the Ten Commandments were retained. For those who wanted the full RSV, Reader's Digest provided a list of publishers that sold the complete RSV at that time.


          


          Revisions


          


          New Revised Standard Version


          In 1989, the National Council of Churches released a full-scale revision to the RSV called the New Revised Standard Version. It was the first major version to use gender-neutral language, and thus drew more criticism and ire from conservative Christians than did its 1952 predecessor.


          


          The RSV today


          The RSV remains a favorite translation for many Christians. However, RSV Bibles are hard to find, except in second-hand shops and churches that used it, because the NCC prefers to print the New Revised Standard Version.


          The year 2002 marked the 50th anniversary of the publication of the RSV Bible. Oxford University Press commemorated it by releasing two different Anniversary editions: one with the Old and New Testaments only (the NT text being from 1971), and one including the Apocryphal books as seen in the 1977 expanded edition. Because these editions contain some of the readings and footnotes found in the RSV-Catholic New Testament (as in Matthew 1.19; 19.9; Mark 16.9-20; Luke 8.43 24.5, 12, 36, 40; John 7.53-8.11; Romans 5.5; 8.11; 1 Corinthians 9.5; Hebrews 13.13, to name only a few), and because of the order of the Apocryphal/Deuterocanonical books and their placement between the Testaments, it is apparent that these editions are revivals of the 1977 Expanded Edition Common Bible.


          Two years before, Oxford's rival, Cambridge University Press, reprinted the RSV in two editions which are still available: a Brevier centre-column reference Bible, and a New Testament with Psalms.


          Oxford continues to make the RSV Oxford Annotated Bible available, in a 1973 edition with Old and New Testaments (the NT text being from the 1971 update) and a 1977 edition featuring both Testaments and the 1977 Expanded Apocrypha.


          Scepter Publishers, Ignatius Press, and Oxford continue to print the 1966 edition of the RSV-Catholic Bible, and Ignatius, as mentioned, has made the Second Catholic Edition of the full Bible and a New Testament/Psalms available.


          
            Retrieved from " http://en.wikipedia.org/wiki/Revised_Standard_Version"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Revolution


        
          

          
            [image: The storming of the Bastille, 14 July 1789 during the French Revolution.]
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          A revolution (from the Latin revolutio, "a turnaround") is a significant change that usually takes place in a long period of time. Aristotle described two types of political revolution:


          
            	Complete change from one constitution to another


            	Modification of an existing constitution.

          


          Revolutions have occurred throughout human history and vary widely in terms of methods, duration, and motivating ideology. Their results include major changes in culture, economy, and socio- political institutions.


          Scholarly debates about what does and does not constitute a revolution centre around several issues. Early studies of revolutions primarily analyzed events in European history from a psychological perspective, but more modern examinations include global events and incorporate perspectives from several social sciences, including sociology and political science. Several generations of scholarly thought on revolutions have generated many competing theories and contributed much to the current understanding of this complex phenomenon.


          


          Political and socioeconomic revolutions
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          Perhaps most often, the word 'revolution' is employed to denote a change in socio- political institutions. Jeff Goodwin gives two definitions of a revolution. A broad one, where revolution is "any and all instances in which a state or a political regime is overthrown and thereby transformed by a popular movement in an irregular, extraconstitutional and/or violent fashion"; and a narrow one, in which "revolutions entail not only mass mobilization and regime change, but also more or less rapid and fundamental social, economic and/or cultural change, during or soon after the struggle for state power." Jack Goldstone defines them as


          
            an effort to transform the political institutions and the justifications for political authority in society, accompanied by formal or informal mass mobilization and noninstitutionalized actions that undermine authorities.

          


          Political and socioeconomic revolutions have been studied in many social sciences, particularly sociology, political sciences and history. Among the leading scholars in that area have been or are Crane Brinton, Charles Brockett, Farideh Farhi, John Foran, John Mason Hart, Samuel Huntington, Jack Goldstone, Jeff Goodwin, Ted Roberts Gurr, Fred Halliday, Chalmers Johnson, Tim McDaniel, Barrington Moore, Jeffery Paige, Vilfredo Pareto, Terence Ranger, Eugen Rosenstock-Huessy, Theda Skocpol, James Scott, Eric Selbin, Charles Tilly, Ellen Kay Trimbringer, Carlos Vistas, John Walton, Timothy Wickham-Crowley and Eric Wolf.


          Jack Goldstone differentiates four 'generations' of scholarly research dealing with revolutions. The scholars of the first generation such as Gustave Le Bon, Charles A. Ellwood or Pitirim Sorokin, were mainly descriptive in their approach, and their explanations of the phenomena of revolutions was usually related to social psychology, such as Le Bon's crowd psychology theory.


          Second generation theorists sought to develop detailed theories of why and when revolutions arise, grounded in more complex social behaviour theories. They can be divided into three major approaches: psychological, sociological and political.


          The works of Ted R. Gurr, Ivo K. Feierbrand, Rosalind L. Feierbrand, James A. Geschwender, David C. Schwartz and Denton E. Morrison fall into the first category. They followed theories of cognitive psychology and frustration-aggression theory and saw the cause of revolution in the state of mind of the masses, and while they varied in their approach as to what exactly caused the people to revolt (e.g. modernization, recession or discrimination), they agreed that the primary cause for revolution was the widespread frustration with socio-political situation.


          The second group, composed of academics such as Chalmers Johnson, Neil Smelser, Bob Jessop, Mark Hart, Edward A. Tiryakian, Mark Hagopian, followed in the footsteps of Talcott Parsons and the structural-functionalist theory in sociology; they saw society as a system in equilibrium between various resources, demands and subsystems (political, cultural, etc.). As in the psychological school, they differed in their definitions of what causes disequilibrium, but agreed that it is a state of a severe disequilibrium that is responsible for revolutions.


          Finally, the third group, which included writers such as Charles Tilly, Samuel P. Huntington, Peter Ammann and Arthur L. Stinchcombe followed the path of political sciences and looked at pluralist theory and interest group conflict theory. Those theories see events as outcomes of a power struggle between competing interest groups. In such a model, revolution happen when two or more groups cannot come to terms within a normal decision making process traditional for a given political system, and simultaneously have enough resources to employ force in pursuing their goals.


          The second generation theorists saw the development of the revolutions as a two-step process; first, some change results in the present situation being different from the past; second, the new situation creates an opportunity for a revolution to occur. In that situation, an event that in the past would not be sufficient to cause a revolution (ex. a war, a riot, a bad harvest), now is sufficient  however if authorities are aware of the danger, they can still prevent a revolution (through reform or repression).
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          Many such early studies of revolutions tended to concentrate on four classic cases--famous and uncontroversial examples that fit virtually all definitions of revolutions, like the Glorious Revolution (1688), the French Revolution (17891799), the Russian Revolution of 1917 and the Chinese Revolution (1927-1949). In his famous " The Anatomy of Revolution", however, the eminent Harvard historian, Crane Brinton, focused on the English Civil War, the American Revolution, the French Revolution, and the Russian Revolution. In time, scholars began to analyze hundreds of other events as revolutions (see list of revolutions and rebellions), and differences in definitions and approaches gave rise to new definitions and explanations. The theories of the second generation have been criticized for their limited geographical scope, difficulty in empirical verification, as well as that while they may explain some particular revolutions, they did not explain why revolutions did not occur in other societies in very similar situations.


          The criticism of the second generation led to the rise of a third generation of theories, with writers such as Theda Skocpol, Barrington Moore, Jeffrey Paige and others expanding on the old Marxist class conflict approach, turning their attention to rural agrarian-state conflicts, state conflicts with autonomous elites and the impact of interstate economic and military competition on domestic political change. Particularly Skocpol's States and Social Revolutions became one of the most widely recognized works of the third generation; Skocpol defined revolution as "rapid, basic transformations of society's state and class structures...accompanied and in part carried through by class-based revolts from below", attributing revolutions to a conjunction of multiple conflicts involving state, elites and the lower classes.


          

          From the late 1980s a new body of scholarly work began questioning the dominance of the third generation's theories. The old theories were also dealt a significant blow by new revolutionary events that could not be easily explain by them. The Iranian and Nicaraguan Revolutions of 1979, the 1986 People Power Revolution in the Philippines and the 1989 Autumn of Nations in Europe saw multi-class coalitions topple seemingly powerful regimes amidst popular demonstrations and mass strikes in nonviolent revolutions. Defining revolutions as mostly European violent state versus people and class struggles conflicts was no longer sufficient. The study of revolutions thus evolved in three directions. Firstly, some researchers were applying previous or updated structuralist theories of revolutions to events beyond the previously analyzed, mostly European conflicts. Secondly, scholars called for greater attention to conscious agency in the form of ideology and culture in shaping revolutionary mobilization and objectives. Third, analysts of both revolutions and social movements realized that those phenomena have much in common, and a new 'fourth generation' literature on contentious politics has developed that attempts to combine insights from the study of social movements and revolutions in hopes of understanding both phenomena.


          While revolutions encompass events ranging from the relatively peaceful revolutions that overthrew communist regimes to the violent Islamic revolution in Afghanistan, they exclude coups d'tats, civil wars, revolts and rebellions that make no effort to transform institutions or the justification for authority (such as Jzef Piłsudski's May Coup of 1926 or the American Civil War), as well as peaceful transitions to democracy through institutional arrangements such as plebiscites and free elections, as in Spain after the death of Francisco Franco.


          


          Types of revolutions


          
            
              	

              	Revolution is not a dinner party, nor an essay, nor a painting, nor a piece of embroidery; it cannot be advanced softly, gradually, carefully, considerately, respectfully, politely, plainly, and modestly. A revolution is an insurrection, an act of violence by which one class overthrows another.

              	
            


            
              	

              	
                
                   Mao Zedong
                

              
            

          


          There are many different typologies of revolutions in social science and literature. For example, classical scholar Alexis de Tocqueville differentiated between 1) political revolutions 2) sudden and violent revolutions that seek not only to establish a new political system but to transform an entire society and 3) slow but sweeping transformations of the entire society that take several generations to bring about (ex. religion). One of several different Marxist typologies divides revolutions into pre-capitalist, early bourgeois, bourgeois, bourgeois-democratic, early proletarian, and socialist revolutions. Charles Tilly, a modern scholar of revolutions, differentiated between a coup, a top-down seizure of power, a civil war, a revolt and a "great revolution" (revolutions that transform economic and social structures as well as political institutions, such as the French Revolution of 1789, Russian Revolution of 1917, or Islamic revolution of Iran). Other types of revolution, created for other typologies, include the social revolutions; proletarian or communist revolutions inspired by the ideas of Marxism that aims to replace capitalism with communism); failed or abortive revolutions (revolutions that fail to secure power after temporary victories or large-scale mobilization) or violent vs. nonviolent revolutions. One of the most recent, if perhaps not the most serious of typologies, divides revolutions by colour - referring the type of recent revolutions known as the colour revolutions (or flower revolutions).
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          The term revolution has also been used to denote great changes outside the political sphere. Such revolutions are usually recognized as having transformed in society, culture, philosophy and technology much more than political systems; they are often known as social revolutions. Some can be global, while others are limited to single countries. One of the classic examples of the usage of the word revolution in such context is the industrial revolution (note that such revolutions also fit the "slow revolution" definition of Tocqueville).


          


          List of revolutions


          For a list of revolutions see:


          
            	List of revolutions and rebellions


            	List of fictional revolutions and coups

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Revolution"
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Location in Iceland
              
            


            
              	Coordinates:
            


            
              	Constituency

              	Reykjavk North

              Reykjavk South
            


            
              	Government
            


            
              	-Mayor (Borgarstjri)

              	lafur F. Magnsson
            


            
              	Area
            


            
              	-City

              	274.5km(106sqmi)
            


            
              	- Metro

              	777km(300sqmi)
            


            
              	Population ( April 1, 2008)
            


            
              	-City

              	118,861
            


            
              	- Density

              	428/km(1,108.5/sqmi)
            


            
              	- Metro

              	198,782
            


            
              	- Metro Density

              	187.4/km(485.4/sqmi)
            


            
              	Postal Codes: 101-155
            


            
              	Website: http://www.rvk.is/
            

          


          Reykjavk (IPA: [ˈreiːcʰaˌviːk]) is the capital and largest city of Iceland. Its latitude at 6408' N makes it the world's most northern national capital. It is located in southwestern Iceland, on the southern shore of Faxafli Bay. With a population of 119,000, it is the heart of Iceland's economic and governmental activity.


          Reykjavk is believed to be the location of the first permanent settlement in Iceland, which Inglfur Arnarson is said to have established around 870. Until the 18th century, there was no urban development in the city location. The city was founded in 1786 as an official trading town and grew steadily over the next decades, as it transformed into a regional and later national centre of commerce, population and governmental activities.


          Today, Reykjavk is the centre of the Greater Reykjavk Area which, with a population of 200,000, is the only metropolitan area in Iceland. As a highly modernized capital of one of the most developed countries in the world, its inhabitants enjoy a first-class welfare system and city infrastructure. Its location, only slightly south of the Arctic Circle, receives only four hours of daylight on the shortest day in the depth of winter; during the summer the nights are almost as bright as the days. It has continued to see population growth in past years as well as growth in areas of commerce and industry.


          Reykjavk was recently ranked first on Grist Magazine's "15 Greenest Cities" list.


          


          Geography


          Reykjavk is located in southwest Iceland. The Reykjavk area coastline is characterized by peninsulas, coves, straits, and islands.


          During the Ice Age (up to 10,000 years ago) a large glacier covered parts of the city area, reaching as far out as lftanes. Other parts of the city area were covered by sea water. In the warm periods and at the end of the Ice Age, some hills like skjuhl were islands. The former sea level is indicated by sediments (with clams) reaching (at skjuhl, for example) as far as 43 m above the current sea level. The hills of skjuhl and Sklavruholt appear to be the remains of former shield volcanoes which were active during the warm periods of the Ice Age.


          After the Ice Age, the land rose as the heavy load of the glaciers fell away, and began to look as it does today.


          But the capital city area continued to be shaped by earthquakes and volcanic eruptions, like the one 4500 years ago in the mountain range Blfjll, when the lava coming down the Ellia valley reached the sea at the bay of Elliavogur.


          The largest river to run through Reykjavk is the Ellia River, which is non-navigable. It is one of the best salmon fishing rivers in the country. Mt. Esja, at 914 m, is the highest mountain in the vicinity of Reykjavk.


          The city of Reykjavk is mostly located on the Seltjarnarnes peninsula, but the suburbs reach far out to the south and east. Reykjavk is a spread-out city; most of its urban area is in the form of low-density suburbs, and houses are usually widely spaced. The outer residential neighbourhoods are also widely spaced from each other; in between them run the main traffic arteries and a lot of empty space.


          


          Climate


          Despite its extreme north Atlantic location, Reykjavk is much warmer than most locations at a similar latitude. The average mid-winter temperatures are no lower than those in New York City, with average temperature in January of 0C, but temperatures very rarely drop below -10C (14F) in the winter. This is because the Icelandic coastal weather in winter is moderated by the warm waters of the Gulf Stream. The climate is subpolar oceanic, and the city is on the northern edge of the temperate zone. The city's coastal location does make it prone to wind, however, and gales are common in winter. Summers are cool, with temperature fluctuating between 10 - 15C, sometimes exceeding 20C (68F). Reykjavk is not a particularly wet city, but it nevertheless averages 213 days with measurable precipitation every year. Spring tends to be the sunniest season. Annual sunshine hours in Reykjavik are around 1300, which is comparable with other places in Northern and North-Eastern Europe. The highest ever recorded temperature in Reykjavik was 26.2C (79F), recorded on 30 July 2008, while the lowest ever recorded temperature was -24.5C (-12F), recorded on 21 January 1918


          Places in the world with similar climate: Thorshavn, Faroe Islands; Dutch Harbour, Alaska; Ushuaia, Argentina; Stanley, Falkland Islands.


          
            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Average high

              	2C (36F)

              	2.5C (37F)

              	4C (39F)

              	6C (43F)

              	10C (50F)

              	12C (54F)

              	14C (57F)

              	14C (57F)

              	11C (52F)

              	7C (45F)

              	4C (45F)

              	2C (36F)

              	7.4C (45F)
            


            
              	Average low

              	-2C (28F)

              	-2C (28F)

              	-1C (30F)

              	1C (34F)

              	4C (39F)

              	7C (45F)

              	10C (50F)

              	8C (46F)

              	6C (43F)

              	3C (37F)

              	0C (32F)

              	-1C (30F)

              	2.7C (36.9F)
            


            
              	Total rainfall

              	89mm (3.5")

              	64mm (2.5")

              	62mm (2.4")

              	56mm (2.2")

              	42mm (1.7")

              	42mm (1.7")

              	50mm (2.0")

              	56mm (2.2")

              	67mm (2.6")

              	94mm (3.7")

              	78mm (3.1")

              	79mm (3.1")

              	779mm (30.7")
            

          


          


          Cityscape
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          History
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          The first permanent settlement in Iceland by Nordic people is believed to have been established in Reykjavk by Inglfur Arnarson around AD 870; this is described in Landnmabk, or the Book of Settlement. Inglfur Arnarson is said to have decided the location of his settlement using a traditional Viking method; by dumping his high seat pillars, ndvegisslur, in the ocean when he saw the coastline and then settled where the pillars came to shore. Steam from hot springs in the region is supposed to have inspired Reykjavk's name, as Reykjavk translates to "Smokey Bay".


          Reykjavk is not mentioned in any medieval sources except as a regular farm land but the 18th century saw the beginning of urban concentration there. The Danish rulers of Iceland backed the idea of domestic industry in Iceland that would help to stimulate much-needed progress on the island. In 1752, the King of Denmark donated the estate of Reykjavk to the Innrttingar Corporation; the name comes from Danish "indretninger", meaning enterprise. The leader of this movement was Skli Magnsson. In the 1750s several houses were constructed to house the wool industry that was to be Reykjavk's most important employer for a few decades and the original reason for its existence. Other crafts were also practised by the Innrttingar, such as fisheries, sulphur mining, agriculture, and shipbuilding.


          The Danish Crown abolished monopoly trading in 1786 and granted six communities around the country an exclusive trading charter, Reykjavk was one of them and the only one to hold on to the charter permanently. 1786 is regarded as the date of the city's founding; its 200th anniversary was celebrated in 1986. Trading rights were still limited to the subjects of the Danish Crown however, and Danish traders continued to dominate trade in Iceland. Over the following decades, their business in Iceland expanded. After 1880, free trade was expanded to all nationalities and the influence of Icelandic merchants started to grow.
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          Nationalist sentiment gained influence in the 19th century and ideas of Icelandic independence became widespread. Reykjavk, as Iceland's only city, was the melting pot of such ideas. Advocates of an independent Iceland realized that a strong Reykjavk was fundamental to that objective. All the important years in the history of the independence struggle are important for Reykjavk as well. In 1845, Alingi, or the general assembly that Icelanders formed in 930, was re-established in Reykjavk; it had been suspended a few decades earlier when it was located at Thingvellir. At the time it only functioned as an advisory assembly with the function of advising the King about Icelandic affairs. The location of Alingi in Reykjavk effectively established the city as the capital of Iceland. In 1874 Iceland was given a constitution and with it, Alingi gained some limited legislative powers and in essence became the institution that it is today. The next step was to move most of the executive power to Iceland and that was done by Home Rule in 1904 when the office of minister for Iceland was established in Reykjavk. The biggest step towards an independent Iceland was taken December 1, 1918 when Iceland became a sovereign country under the Crown of Denmark, the Kingdom of Iceland.
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              Historical population of Reykjavk.
            

            
              	1801

              	600
            


            
              	1860

              	1,450
            


            
              	1901

              	6,321
            


            
              	1910

              	11,449
            


            
              	1920

              	17,450
            


            
              	1930

              	28,052
            


            
              	1940

              	38,308
            


            
              	1950

              	55,980
            


            
              	1960

              	72,407
            


            
              	1970

              	81,693
            


            
              	1980

              	83,766
            


            
              	1985

              	89,868
            


            
              	1990

              	97,569
            


            
              	1995

              	104,258
            


            
              	2000

              	110,852
            


            
              	2005

              	114,800
            


            
              	2006

              	115,420
            


            
              	2007

              	117,721
            


            
              	2008

              	118,861
            

          


          In the 1920s and 1930s most of the growing Icelandic fishing trawler fleet sailed from Reykjavk and salt-cod production was the main industry but the Great Depression hit Reykjavk hard with unemployment and labour union struggles that sometimes became violent.


          In the morning of May 10, 1940, following the German occupation of Denmark on April 9, four warships approached Reykjavk and anchored in the harbour. Many citizens were relieved to find that they were British rather than German. In a few hours, the allied occupation of Reykjavk was complete. There was no armed resistance and taxi and truck drivers even assisted the invasion force which had no motor vehicles initially. The Icelandic government had received many requests from the British government to consent to the occupation, but they always declined on the basis of the Neutrality Policy. For the remaining years of World War II, British and later American soldiers built bases in Reykjavk; the number of foreign soldiers in Reykjavk became about the same as the local population of the city.


          The economic effects of the occupation were quite positive for Reykjavk: the unemployment of the depression years vanished and a lot of construction work was done. The British built Reykjavk Airport, which is still in service today, mostly serving domestic flights; the Americans built Keflavk Airport that later became Iceland's primary international airport, situated 50 km from Reykjavk. In 1944 the Republic of Iceland was founded and a president elected in popular elections replaced the King; the office of the president was placed in Reykjavk.
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          In the post-war years, the growth of Reykjavk accelerated. A mass exodus from the rural countryside began, largely due to improved technology in agriculture that reduced the need for manpower, and because of the population boom resulting from better living conditions in the country. Young people in the prime of their lives were the largest group to move to the capital to live the "Reykjavk Dream", and the city became a city of children. A once primitive village was rapidly transformed into a modern city. Private cars became common and modern apartment complexes rose in the expanding suburbs. Much of Reykjavk lost its village feel. In 1972, Reykjavk hosted the world chess championship between Bobby Fischer and Boris Spassky.


          Reykjavk has in the last two decades become a significant player in the global community. The 1986 Reykjavk Summit between Ronald Reagan and Mikhail Gorbachev underlined Reykjavk's new-found international status. Deregulation in the financial sector and the computer revolution of the 1990s have transformed Reykjavk yet again. The financial sector and information technology are now significant employers in the city. The city has fostered some world famous talents in recent years, such as singer Bjrk, the band Mm and Sigur Rs.


          


          Administration
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          Reykjavk is governed by the city council, directly elected by those aged over 18 and registered with domicile in the city. The council has 15 members that are elected for 4 year terms. The Independence Party had overall control of the city council from the party's establishment in 1929 until 1978, when they narrowly lost their overall majority. From 1978 to 1982 the People's Alliance, the Social Democratic Party and the Progressive Party formed the majority of the council. The Independence Party regained overall control in the 1982 elections, and held it until 1994. At that election its opponents had formed an alliance, called Reykjavkurlistinn, or the R-list. That alliance had overall control until 2006. In the May 2006 elections the electorate could choose between five different parties, three of which had formed the R-list. The Independence Party obtained 7 members of the council, and thus failed to gain overall control, but together with the Progressive Party, and its one council member, they were able to form a new majority in the council which took over in June 2006. In October 2007 a new majority was formed on the council, consisting of members of the Progressive Party (1), the Social Democratic Alliance (4), the Left-Greens (2) and the F-list (1) (liberals and independents), after controversy regarding REI, a subsidiary of OR, the city's energy company. However three months later the leader of the F-list formed a new majority together with the Independence Party. lafur F. Magnsson, the leader of the F-list, was elected mayor on 24 January 2008, but in March 2009 the Independence Party is due to appoint a new mayor.


          The city council governs the city of Reykjavk according to law number 45/1998 . The city council selects members of the boards, and each board controls a different field under the city council's authority. The most important board is the city board that wields the executive rights along with the city mayor. The city mayor is the uppermost public official in the city and also the director of city operations. Other public officials then control different institutions under the mayor's authority.


          Thus the administration consists of two different parts:


          
            	the political power that the city council wields and other boards under its authority, and


            	the official system where public officials under the authority of the city mayor lok after the administration and management of the policy.

          


          The mayor is appointed by the city council; usually one of the council members is chosen but they may also appoint a mayor who is not a member of the council.


          The office of mayor was introduced from 1907, and in 1908 applications for that position were requested. Two applications were received, from Pll Einarsson, sheriff and town mayor of Hafnarfjrur and from Knud Zimsem, town councillor in Reykjavk. Pll was appointed on 7 May and was mayor for six years. At that time the city mayor received a salary of 4500IKR per year and 1500IKR for office expenses.


          In 1976 the winter friendship games were hosted in Reykjavk. These are in substitution of the Winter Olympics which were also hosted that year.


          


          Reverse timeline of mayors


          
            	lafur F. Magnsson  since 24 January 2008


            	Dagur B. Eggertsson  16 October 2007  24 January 2008


            	Vilhjlmur . Vilhjlmsson  13 June 2006  16 October 2007


            	Steinunn Valds skarsdttir  30 November 2004  13 June 2006


            	rlfur rnason  1 February 2003  30 November 2004


            	Ingibjrg Slrn Gsladttir  13 June 1994  1 February 2003


            	rni Sigfsson  17 March 1994  13 June 1994


            	Marks rn Antonsson  16 July 1991  17 March 1994


            	Dav Oddsson  27 May 1982  16 July 1991


            	Egill Skli Ingibergsson  15 August 1978  27 May 1982


            	Birgir sleifur Gunnarsson  1 December 1972  15 August 1978


            	Geir Hallgrmsson  6 October 1960  1 December 1972


            	Auur Auuns and Geir Hallgrmsson  19 November 1959  6 October 1960


            	Gunnar Thoroddsen  4 February 1947  6 October 1960


            	Bjarni Benediktsson  8 October 1940  4 February 1947


            	Ptur Halldrsson  1935  1940


            	Jn orlksson  1932  1935


            	Knud Zimsen  1914  1932


            	Pll Einarsson  1908  1914

          


          


          Demographics


          The population of Reykjavk in April 2008 was 118,861, the combined population of the Greater Reykjavk Area being about 198,782. Six of the municipalities of Iceland are in the capital city area, those are as listed below:


          
            	lftanes: 2,416


            	Garabr: 10,139


            	Hafnarfjrur: 25,107


            	Kpavogur: 29,301


            	Mosfellsbr: 8,317


            	Seltjarnarnes: 4,453

          


          


          Economy
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          Borgartn is the financial centre of Reykjavk, hosting a large number of companies and three investment banks.


          


          Major companies


          
            	Iceland Telecom


            	Baugur Group - Investments


            	Eimskip - Transport


            	Nherji - Information Technology


            	FRISK Software International - Antivirus


            	HB Grandi - Fisheries


            	Stodir - Investments


            	Glitnir - Bank


            	Marel - High tech food processing products


            	deCODE Genetics -


            	Kaupthing Bank


            	Landsbanki


            	Vodafone Iceland


            	Orkuveita Reykjavkur - Reykjavk Energy


            	SPRON - Bank


            	ssur hf


            	Icelandair Group


            	Crowd Control Productions (CCP) - Makers of the EVE Online computer game

          


          


          Infrastructure
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          Roads


          Per capita car ownership in Iceland is among the highest in the world, though Reykjavk is not severely affected by congestion. Wide multi-lane highways run all over the city connecting the different neighbourhoods and suburbs. Parking spaces are also plentiful in most areas. Public transportation consists only of a bus system (called Strt bs) and is not very popular in this car-friendly city. Route 1 (the Ring Road) runs by the city outskirts and connects it to the rest of Iceland.


          


          Airports and seaports


          Reykjavk Airport, the second largest airport in the country (after Keflavk International Airport), is positioned inside the city, just south of the city centre. It is mainly used for domestic flights as well as flights to Greenland and the Faroe Islands. It was built there by the British occupation force during World War II , when it was on the outskirts of the then much smaller Reykjavk. In recent years there has been some controversy regarding the location of the airport, since it takes up a lot of valuable space in central Reykjavk.


          Reykjavk has two seaports, the old harbour near the city centre which is mainly used by fishermen and Cruise ships and Sundahfn in the east city which is the largest cargo port in the country.


          
            [image: Suburban Reykjav�k. With a population density of only about 190/km�, the Reykjav�k metropolitan area is being subject to large scale urban sprawl.]

            
              Suburban Reykjavk. With a population density of only about 190/km, the Reykjavk metropolitan area is being subject to large scale urban sprawl.
            

          


          


          Heating


          Abundant water and volcanic activity in Iceland have provided Reykjavk with a unique opportunity. Most houses in Reykjavk use the geothermal heating system. It is the largest system of this kind in the world.


          


          Culture


          


          Nightlife


          Reykjavk is often dubbed "the nightlife capital of the north" . It is famous for its nightlife during the weekends. Icelanders tend to go out late so bars that look rather quiet can fill up suddenly - usually around midnight on a weekend.


          One of the main causes for this is that alcohol is relatively expensive at bars, so people tend to drink at home before going out. Beer was banned in Iceland until 1 March 1989, but has since become popular among many Icelanders as their alcoholic drink of choice. However, like other alcoholic beverages, it is still quite expensive in Iceland, compared to many other countries; a pint (actually a half litre) of beer in an Icelandic bar can cost between 500 and 800 krnur, or from 5 to 8 euro (about US $6 to 10). Consequently, some people show up late and are already drunk when they arrive at the bars downtown.


          There are over 100 different bars and clubs in Reykjavk; most of them are located on Laugavegur and its side streets. It is very common for an establishment that is a caf before dinner to turn into a bar in the evening. Closing time is usually around 6 am at weekends and 1 am during the week.


          


          New Year's Eve


          The arrival of the new year is a particular cause for celebration to the people of Reykjavk. Icelandic law states that anyone may purchase and use fireworks during a certain period around New Year's Eve. Most places that sell fireworks in Iceland make their own rules about age of buyers; usually it is around 16. The people of Reykjavk spend enormous sums of money on fireworks, most of which are fired as midnight approaches on December 31. As a result, every New Year's Eve the city is lit up with fireworks displays.


          


          Sites of interest


          
            [image: The Perlan at night.]

            
              The Perlan at night.
            

          


          
            	Alingishsi  the Icelandic parliament


            	Bjarins Beztu Pylsur  a small hotdog stand in central Reykjavk


            	Blue Lagoon  geothermal spa located near Reykjavk


            	Hallgrmskirkja  the largest church in Iceland


            	Hfi  the house in which Gorbachev and Reagan met 1986 for the Iceland Summit


            	Kringlan  the second largest mall in Iceland


            	Smralind  Largest mall in Iceland - Just out of Reykjavik


            	Laugardalslaug  A typical Icelandic geothermal swimming pool


            	Laugavegur  main shopping street


            	Nauthlsvk  a geothermally heated beach


            	Perlan  a glass dome resting on five water tanks


            	Rhs Reykjavkur  city hall


            	Tjrnin  the pond


            	National and University Library of Iceland (jarbkhlaan)


            	National Museum of Iceland (jminjasafni)


            	University of Iceland


            	rbjarsafn (Reykjavk Open Air Museum)  Reykjavk's Municipal Museum


            	Reykjavk 8712  exhibition of an archaeological excavation of a Viking age longhouse, from about 930 AD

          


          


          Education


          
            [image: The University of Iceland Main Building -- a city landmark]

            
              The University of Iceland Main Building -- a city landmark
            

          


          


          Secondary schools


          
            	Menntasklinn vi Hamrahl (MH)


            	Menntasklinn  Reykjavk (MR)


            	Verzlunarskli slands (Verzl)


            	Menntasklinn vi Sund (MS)


            	Borgarholtsskli (Borg)


            	Fjlbrautasklinn vi rmla (F)


            	Insklinn  Reykjavk (IR)


            	Menntasklinn Hrabraut


            	Kvennasklinn  Reykjavk (Kvenn)


            	Fjlbrautasklinn Breiholti (FB)


            	Fjltkniskli slands (FTI)

          


          


          Universities


          
            	The University of Iceland


            	Reykjavk University


            	Iceland University of Education


            	Iceland Academy of the Arts

          


          


          Sports teams


          
            	Ungmennaflagi Fjlnir


            	Fylkir


            	Fram


            	Knattspyrnuflag Reykjavkur (K.R.)


            	Vkingur


            	rttur


            	Knattspyrnuflagi Valur (Valur)


            	rttaflag fatlara  Reykjavk  for disabled people


            	rttaflag Reykjavkur (.R.)


            	Skotflag Reykjavkur


            	Skautaflag Reykjavkur


            	Tennis- og badmintonflag Reykjavkur


            	Skylmingaflag Reykjavkur


            	Leiknir

          


          


          Notable natives and inhabitants


          
            	Bjrk Gumundsdttir, musician


            	Gumundur Magni sgeirsson, musician


            	GusGus, band


            	Bubbi Morthens, musician


            	Danel gst Haraldsson, musician


            	Quarashi, rap-rock group


            	Sigur Rs, band


            	Trabant, band


            	Ghostigital, band


            	Einar Hkonarson, painter


            	Eiur Smri Gujohnsen, footballer


            	Halldr Kiljan Laxness, writer (nobel prize laureate)


            	Hafdis Huld, musician


            	Emilana Torrini, musician


            	Arnaldur Indriason, writer


            	Singapore Sling, band


            	Bari Jhannson, musician


            	Margrt Vilhjlmsdttir, actress


            	Magns Scheving, creator of Lazy Town


            	Magns Magnsson, television presenter


            	Mm, band


            	Mnus, band


            	Bjrglfur Thor Bjrglfsson, Billionaire entrepreneur


            	Bjrglfur Gumundsson, Billionaire entrepreneur


            	Magns Ver Magnsson, four times strongest man in the world


            	Jn Pll Sigmarsson, four times strongest man in the world


            	Robert James Fischer, chess international grandmaster


            	Damon Albarn, Blur's singer


            	Eggert Magnsson, former chairman of West Ham United F.C.


            	Baltasar Kormkur, film director


            	Fririk r Fririksson, film director


            	Sigurjn Sighvatsson, film producer


            	Sjn, writer


            	Skli Sverrisson, jazz musician


            	Kri Stefnsson, scientist


            	Jon Stephenson von Tetzchner, the founder and CEO of Opera Software


            	Bjarni Tryggvason, astronaut


            	Carl Carlson, fictional character from The Simpsons

          


          


          Town twinning


          Reykjavk is twinned with the following:


          
            	[image: Flag of Canada] Winnipeg, Canada.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Reykjav%C3%ADk"
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              	General
            


            
              	Name, Symbol, Number

              	rhenium, Re, 75
            


            
              	Chemical series

              	transition metals
            


            
              	Group, Period, Block

              	7, 6, d
            


            
              	Appearance

              	grayish white

              [image: ]
            


            
              	Standard atomic weight

              	186.207 (1) gmol1
            


            
              	Electron configuration

              	[Xe] 4f14 5d5 6s2
            


            
              	Electrons per shell

              	2, 8, 18, 32, 13, 2
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	21.02 gcm3
            


            
              	Liquid density at m.p.

              	18.9 gcm3
            


            
              	Melting point

              	3459 K

              (3186 C, 5767 F)
            


            
              	Boiling point

              	5869 K

              (5596 C, 10105 F)
            


            
              	Heat of fusion

              	60.43  kJmol1
            


            
              	Heat of vaporization

              	704  kJmol1
            


            
              	Specific heat capacity

              	(25C) 25.48 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	3303

                    	3614

                    	4009

                    	4500

                    	5127

                    	5954
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	hexagonal
            


            
              	Oxidation states

              	7, 6, 5, 4, 3, 2, 1, 1, 2, 3

              (mildly acidic oxide)
            


            
              	Electronegativity

              	1.9 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 760  kJmol1
            


            
              	2nd: 1260 kJmol1
            


            
              	3rd: 2510 kJmol1
            


            
              	Atomic radius

              	135  pm
            


            
              	Atomic radius (calc.)

              	188 pm
            


            
              	Covalent radius

              	159 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	?
            


            
              	Electrical resistivity

              	(20C) 193 nm
            


            
              	Thermal conductivity

              	(300K) 48.0 Wm1K1
            


            
              	Thermal expansion

              	(25C) 6.2 mm1K1
            


            
              	Speed of sound (thin rod)

              	(20 C) 4700 m/s
            


            
              	Young's modulus

              	463 GPa
            


            
              	Shear modulus

              	178 GPa
            


            
              	Bulk modulus

              	370 GPa
            


            
              	Poisson ratio

              	0.30
            


            
              	Mohs hardness

              	7.0
            


            
              	Vickers hardness

              	2450 MPa
            


            
              	Brinell hardness

              	1320 MPa
            


            
              	CAS registry number

              	7440-15-5
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of rhenium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	185Re

                    	37.4%

                    	185Re is stable with 110 neutrons
                  


                  
                    	187Re

                    	62.6%

                    	4.351010 y

                    	

                    	1.653

                    	183Ta
                  


                  
                    	-

                    	0.003

                    	187Os
                  

                

              
            


            
              	References
            

          


          Rhenium (pronounced /ˈriːniəm/) is a chemical element with the symbol Re and atomic number 75. A silvery-white, rare, heavy, polyvalent transition metal, rhenium resembles manganese chemically and is used in some alloys. Rhenium is obtained as a by-product of molybdenum refinement and rhenium-molybdenum alloys are superconducting. It was the last naturally occurring element to be discovered and belongs to the ten most expensive metals on Earth (over US$ 7500.-/kg).


          


          Notable characteristics


          Rhenium is a silvery white metal, lustrous, and has one of the highest melting points of all elements, exceeded by only tungsten and carbon. It is also one of the most dense, exceeded only by platinum, iridium and osmium. Rhenium has the widest range of oxidation states of any known element: -3, -1, 0, +1, +2, +3, +4, +5, +6 and +7. The oxidation states +7, +6, +4, +2 and -1 are the most common.


          Its usual commercial form is a powder, but this element can be consolidated by pressing and resistance-sintering in a vacuum or hydrogen atmosphere. This procedure yields a compact shape that is in excess of 90 percent of the density of the metal. When annealed this metal is very ductile and can be bent, coiled, or rolled. Rhenium-molybdenum alloys are superconductive at 10 K; tungsten-rhenium alloys are also superconductive, around 4-8 K depending on the alloy. Rhenium metal superconducts at 2.4 K.


          


          Applications


          This element is used in platinum-rhenium catalysts which in turn are primarily used in making lead-free, high-octane gasoline and in high-temperature superalloys that are used to make jet engine parts. Other uses:


          
            	Widely used as filaments in mass spectrographs and in ion gauges.


            	An additive to tungsten and molybdenum-based alloys to increase ductility in these alloys.


            	An additive to tungsten in some x-ray sources.


            	Rhenium catalysts are very resistant to chemical poisoning, and so are used in certain kinds of hydrogenation reactions.


            	Electrical contact material due to its good wear resistance and ability to withstand arc corrosion.


            	Thermocouples containing alloys of rhenium and tungsten are used to measure temperatures up to 2200  C.


            	Rhenium wire is used in photoflash lamps in photography.


            	Rhenium forms rhenium diboride with boron. It is a compound noted for its extreme hardness.


            	Isotopes of rhenium are radioactive. The 188 isotope, with a half-life of 69 days, has been tested for treatment of liver cancer. The 188 isotope may be obtained in the form of a generator.


            	Related by periodic trends, rhenium has a similar chemistry with technetium; work done to label rhenium onto target compounds can often be translated to technetium. This is useful for radiopharmacy, where it is difficult to work on technetium, especially the 99m isotope used in medicine, due to its expense and short half-life.

          


          


          History


          Rhenium (Latin Rhenus meaning "Rhine") was the next-to-last naturally occurring element to be discovered and the last element to be discovered having a stable isotope. The existence of a yet undiscovered element at this position in the periodic table had been predicted by Henry Moseley in 1914. It is generally considered to have been discovered by Walter Noddack, Ida Tacke, and Otto Berg in Germany. In 1925 they reported that they detected the element in platinum ore and in the mineral columbite. They also found rhenium in gadolinite and molybdenite. In 1928 they were able to extract 1 g of the element by processing 660 kg of molybdenite.


          The process was so complicated and the cost so high that production was discontinued until early 1950 when tungsten-rhenium and molybdenum-rhenium alloys were prepared. These alloys found important applications in industry that resulted in a great demand for the rhenium produced from the molybdenite fraction of porphyry copper ores.


          In 1908, Japanese chemist Masataka Ogawa announced that he discovered the 43rd element, and named it nipponium (Np) after Japan (which is Nippon in Japanese). However, later analysis indicated the presence of rhenium (element 75), not element 43. The symbol Np was later used for the element neptunium.


          


          Occurrence


          Rhenium is not found free in nature, and it was only recently that the first rhenium mineral was found. In 1994, Nature published a letter describing a rhenium sulfide mineral found condensing from a fumarole on Russia's Kudriavy volcano. This is not an economically viable source of the element. Rhenium is widely spread through the Earth's crust at approximately 1 ppb.


          Chile has the world's largest reserves and was the leading producer as of 2005.


          


          Production


          Commercial rhenium is extracted from molybdenum roaster-flue gas obtained from copper-sulfide ores. Some molybdenum ores contain 0.002% to 0.2% rhenium. Rhenium(VII) oxide and perrhenic acid readily dissolve in water; it is extracted by precipitating with potassium or ammonium chloride as the perrhenate salts, and purified by recrystallization. Total world production is between 40 and 50 tons/year; the main producers are in Chile, USA and Kazakhstan. Recycling of used Pt-Re catalyst and special alloys allow the recovery of another 10 tons/year. Prices for the metal rose rapidly in early 2008, from a price of $1000-$2000 per kg in 2003-6 to over $10,000 in February 2008.


          The metal form is prepared by reducing ammonium perrhenate with hydrogen at high temperatures:


          
            	2 NH4ReO4 + 7 H2O  2 Re + 8 H2O + 2 NH3

          


          


          Isotopes


          Naturally occurring rhenium is 37.4% 185Re, which is stable, and 62.6% 187Re, which is unstable but has a very long half-life which can be affected by its electron density. There are twenty-six other unstable isotopes recognized.


          


          Compounds


          Rhenium is most available commercially as the sodium and ammonium perrhenates. It is also readily available as dirhenium decacarbonyl; these three compounds are common entry points to rhenium chemistry.


          Various perrhenate salts may be easily converted to tetrathioperrhenate by the action of ammonium hydrosulfide.


          The hardest Boron compound is created synthetically. Rhenium diboride (ReB2) can actually scratch diamond, giving it a higher than 10 rank in the Mohs scale of mineral hardness and making it one of the three hardest substances known to man - the other two being ultrahard fullerite and aggregated diamond nanorods.


          Other compounds:


          
            	Bromopentacarbonylrhenium(I)


            	Pentacarbonylhydridorhenium

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Rhenium"
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              	River Rhine
            


            
              	
                [image: The Rhine is one of the most important rivers in Europe]
The Rhine is one of the most important rivers in Europe
              
            


            
              	Origin

              	Grisons, Switzerland
            


            
              	Basin countries

              	Switzerland, Italy, Liechtenstein, Austria, Germany, France, Luxembourg, Belgium, Netherlands
            


            
              	Length

              	1,320 km (820 mi)
            


            
              	Source elevation

              	Vorderrhein: approx. 2,600 m (8,500 ft)

              Hinterrhein: approx. 2,500 m (8,200 ft)
            


            
              	Avg. discharge

              	Basel: 1,060 m/s (37,440 ft/s)

              Strasbourg: 1,080 m/s (38,150 ft/s)

              Cologne: 2,090 m/s (73,820 ft/s)

              Dutch border: 2,260 m/s (79,823 ft/s)
            


            
              	Basin area

              	185,000 km (71,430 mi)
            

          


          The Rhine (German: Rhein; Dutch: Rijn; French: Rhin; Italian: Reno; Romansh: Rain; Latin: Rhenus; Spanish: Rin) is one of the longest and most important rivers in Europe at 1,320 kilometres (820mi), with an average discharge of more than 2,000 cubic meters per second. The name of the Rhine comes from the archaic German Rhine, which in turn comes from Middle High German: Rin, from the Proto-Indo-European root *reie- ("to flow"). The Reno River in Italy shares the same etymology.


          The Rhine and the Danube formed most of the northern inland frontier of the Roman Empire, and since those days the Rhine has been a vital navigable waterway, carrying trade and goods deep inland. It has also served as a defensive feature, and has been the basis for regional and international borders. The many castles and prehistoric fortifications along the Rhine testify to its importance as a waterway. River traffic could be stopped at these locations, usually for the purpose of collecting tolls, by the state controlling that portion of the river.


          


          Geography


          
            [image: The Rhine canyon (Ruinaulta) in Graub�nden in Switzerland.]

            
              The Rhine canyon (Ruinaulta) in Graubnden in Switzerland.
            

          


          
            [image: The Rhine between the upper (Obersee) and lower part (Untersee) of Lake Constance.]

            
              The Rhine between the upper (Obersee) and lower part (Untersee) of Lake Constance.
            

          


          
            [image: The Rhine Falls in Schaffhausen.]

            
              The Rhine Falls in Schaffhausen.
            

          


          
            [image: The Rhine in Basel.]

            
              The Rhine in Basel.
            

          


          
            [image: The Marksburg near Koblenz was built in 1231.]

            
              The Marksburg near Koblenz was built in 1231.
            

          


          
            [image: Rhine with chemical industry at Wesseling near Cologne.]

            
              Rhine with chemical industry at Wesseling near Cologne.
            

          


          
            [image: Rhine flowing through D�sseldorf, Germany.]

            
              Rhine flowing through Dsseldorf, Germany.
            

          


          


          Switzerland


          The Rhine's origins are in the Swiss Alps in the canton of Graubnden, where its two main initial tributaries are called Vorderrhein and Hinterrhein. The Vorderrhein (anterior Rhine) springs from Lake Tuma near the Oberalp Pass and passes the impressive Ruinaulta (the Swiss Grand Canyon). The Hinterrhein (posterior Rhine) starts from the Paradies glacier near the Rheinquellhorn at the southern border of Switzerland. One of the latter tributaries originates in Val di Lei in Italy. Both tributaries meet near Reichenau, still in Graubnden. From Reichenau, the Rhine flows north as the Alpenrhein passing Chur and forming the border between Liechtenstein and then Austria on the east side, and canton St. Gallen of Switzerland on the west side, then emptying into Lake Constance. Emerging from Lake Constance, flowing generally westward as the Hochrhein it passes the Rhine Falls and is joined by the Aare river which more than doubles its water discharge to an average of nearly 1,000 cubic meters per second. It forms the boundary with Germany until it turns north at the so-called Rhine knee at Basel.


          


          Germany, France, Luxembourg


          The Rhine is the longest river in Germany. It is here that the Rhine encounters some of its main tributaries, such as the Neckar, the Main and later the Moselle, which contributes an average discharge of over 300 cubic meters per second. The north east of France drains to the Rhine via the Moselle and smaller rivers draining the Vosges and Jura uplands. Most of Luxembourg and a very small part of Belgium also drain to the Rhine via the Moselle. Approaching the Dutch border, the Rhine has an annual mean discharge of 2,290 cubic metres per second and an average width of 400 metres (1,300ft).


          Between Bingen and Bonn, the Middle Rhine flows through the Rhine Gorge, a formation created by erosion, which happened at about the same rate as an uplift in the region, leaving the river at about its original level, and the surrounding lands raised. This gorge is quite deep, and is the stretch of the river known for its many castles and vineyards. It is a UNESCO World Heritage Site (2002) and known as "the romantic Rhine" with more than 40 castles and fortresses from the Middle Ages (see links) and many lovely little quaint wine villages.


          Until the early 1980s industries were a major source of water pollution. Though many industries can be found along the Rhine up into Switzerland, it is along the Lower Rhine in the Ruhr area that the bulk of them are concentrated, as the river passes the major cities of Cologne, Dsseldorf, and Duisburg. Duisburg is the home of Europe's largest inland port, functioning as a hub to the sea ports of Rotterdam, Antwerp and Amsterdam. The Ruhr, which joins the Rhine in Duisburg, is nowadays a clean river, given the fact that most of industry has disappeared over the last decades. The Ruhr currently provides the region with drinking water. It contributes 70 cubic meters per second to the Rhine. Other rivers from the Ruhr area, above all the Emscher, still carry a considerable degree of pollution.


          


          Netherlands


          The Rhine then turns west and enters the Netherlands, where together with the rivers Meuse and Scheldt it forms the extensive Rhine-Meuse-Scheldt delta, one of the larger river deltas in western Europe. Crossing the border into the Netherlands at Spijk, close to Nijmegen and Arnhem the Rhine is at its widest, but the river then splits into three main distributaries: the Waal, Nederrijn ("Lower Rhine") and IJssel.


          From here the situation becomes more complicated, as the Dutch name "Rijn" no longer coincides with the main flow of water. Most of the Rhine water (two thirds) flows farther west through the Waal and then via the Merwede and Nieuwe Merwede ( Biesbosch) and, merging with the Meuse, through the Hollands Diep and Haringvliet estuaries into the North Sea. The Beneden Merwede branches off near Hardinxveld-Giessendam and continues as the Noord, to join the Lek near the village of Kinderdijk to form the Nieuwe Maas, then flows past Rotterdam and continues via Het Scheur and the Nieuwe Waterweg to the North Sea. The Oude Maas branches off near Dordrecht, farther down rejoining the Nieuwe Maas to form Het Scheur.


          The other third portion of the water flows through the Pannerdens Kanaal and redistributes in the IJssel and Nederrijn. The IJssel branch carries one ninth of the water volume north into the IJsselmeer (a former bay), while the Nederrijn flows west parallel to the Waal and carries approximately two ninths of the flow. However, at Wijk bij Duurstede the Nederrijn changes its name and becomes the Lek. It flows farther west to rejoin the Noord into the Nieuwe Maas and to the North Sea.


          The name "Rijn" from here on is used only for smaller streams farther to the north which together once formed the main river Rhine in Roman times. Though they retained the name, these streams do not carry water from the Rhine anymore, but are used for draining the surrounding land and polders. From Wijk bij Duurstede, the old north branch of the Rhine is called Kromme Rijn ("Crooked Rhine") and past Utrecht, first Leidse Rijn ("Rhine of Leiden") and then Oude Rijn ("Old Rhine"). The latter flows west into a sluice at Katwijk, where its waters can be discharged into the North Sea. This branch once formed the line along which the Upper Germanic limes were built. During periods of lower sea levels within the various ice ages, the Rhine took a left turn, creating the Channel River, the course of which now lies below the English Channel.


          


          Large cities


          Basel, Strasbourg, Karlsruhe, Mannheim, Ludwigshafen, Wiesbaden, Mainz, Koblenz, Bonn, Cologne, Dsseldorf, Krefeld, Duisburg, Arnhem (Nederrijn), Nijmegen (Waal), Utrecht (Kromme Rijn), Rotterdam (Nieuwe Maas).


          


          Smaller cities


          Chur, Konstanz, Schaffhausen, Breisach, Speyer, Worms, Bingen, Rdesheim, Neuwied, Andernach, Bad Honnef, Knigswinter, Niederkassel, Wesseling, Dormagen, Zons, Monheim, Wesel, Xanten, Emmerich, Zutphen (IJssel), Deventer (IJssel), Zwolle (IJssel), Kampen (IJssel)


          


          Railway bridges


          Existing and former railway bridges (with nearest train station on the left and right bank):


          


          Vorderrhein


          
            	Switzerland

              
                	a total of five bridges on the line Andermatt - Reichenau-Tamins (all single tracked, electrified, 1000 mm gauge)

              

            

          


          


          Hinterrhein


          
            	Switzerland

              
                	a total of two bridges on the line Filisur - Reichenau-Tamins (both single tracked, electrified, 1000 mm gauge)

              

            

          


          


          Alpenrhein


          
            	Switzerland

              
                	at Untervaz (industrial branch line, single tracked and non-electrifed, combined 1000 mm and 1435 mm gauge)


                	between Bad Ragaz and Maienfeld (double tracked, electrified, 1435 mm gauge)

              

            

          


          
            	
              Liechtenstein and Switzerland

              
                	between Schaan and Buchs SG (single tracked, electrified)

              

            

          


          
            	Austria and Switzerland

              
                	a total of two bridges of the Internationale Rheinregulierungsbahn (both single tracked, electrified, 750 mm gauge)


                	between Lustenau and St. Margrethen (single tracked, electrified)

              

            

          


          


          Hochrhein


          
            	Germany

              
                	between Konstanz Hbf and Konstanz-Petershausen (single tracked, electrified)

              

            

          


          
            	Switzerland

              
                	between Etzwillen and Hemishofen (single tracked, non electrified, line closed for traffic)


                	between Feuerthalen and Schaffhausen (single tracked, electrified)


                	between Dachsen and Neuhausen am Rheinfall (single tracked, electrified)


                	between Eglisau and Hntwangen-Will (single tracked, electrified)

              

            

          


          
            	Switzerland and Germany

              
                	between Koblenz and Waldshut (single tracked, electrified)

              

            

          


          
            	Switzerland

              
                	between Basel SBB and Basel Badischer Bahnhof (double tracked, electrified, soon to have four tracks)

              

            

          


          


          Upper Rhine


          
            	France and Germany

              
                	between Huningue and Weil am Rhein (single tracked, destroyed in WW2)


                	between Chalamp and Neuenburg (single tracked, electrified, freight only - passenger service only on weekends)


                	between Neuf-Brisach and Breisach (single tracked, destroyed in WW2)


                	between Strasbourg and Kehl (single tracked, electrified, soon to be double tracked again)


                	between Roeschwoog and Rastatt-Wintersdorf (double tracked, used as street bridge since 1949, line closed 1960, rails were preserved for strategic purpose until 1999)

              

            

          


          
            	Germany

              
                [image: Bridge at Karlsruhe]

                
                  Bridge at Karlsruhe
                

              


              
                	between Karlsruhe-Maxau and Wrth am Rhein-Maximiliansau (double tracked, electrified)


                	between Germersheim and Philippsburg (single tracked, electrified)


                	between Ludwigshafen and Mannheim (four tracks, electrified)


                	between Worms-Brcke and Hofheim (double tracked, electrified)


                	between Mainz-Sd and Mainz-Gustavsburg (double tracked, electrified)


                	between Mainz-Nord and Wiesbaden-Ost (double tracked, electrified)

              

            

          


          


          Middle Rhine


          
            	Germany

              
                	between Rdesheim/Geisenheim and Mnster-Sarmsheim/Ockenheim (double tracked, destroyed in WW2)


                	between Koblenz Hbf and Niederlahnstein (double tracked, electrified)


                	between Koblenz-Ltzel and Neuwied (double tracked, electrified)


                	The bridge at Remagen between Sinzig/Bad Bodendorf and Unkel (double tracked, destroyed in WW2)

              

            

          


          


          Lower Rhine


          
            	Germany

              
                	two bridges at Cologne:

                  
                    	the Sdbrcke south of the City (double tracked, electrified)


                    	the Hohenzollernbrcke between Kln Hauptbahnhof and Kln Messe/Deutz (six tracks, electrified)

                  

                


                	between Neuss-Rheinpark Centre and Dsseldorf-Hamm (four tracks, electrified)


                	between Rheinhausen-Ost and Duisburg-Hochfeld Sd (double tracked, electrified)


                	between Moers and Duisburg-Beeck (single tracked (formerly double tracked), electrified, freight only)


                	between Bderich and Wesel (double tracked, destroyed in WW2)

              

            

          


          


          Delta


          
            	Netherlands (in the delta the river splits and its name changes often)

              
                	between Nijmegen and Elst across Waal (Rhine delta main branch)


                	between Zaltbommel and Geldermalsen across Waal, made famous in a poem by Martinus Nijhoff


                	at Rotterdam across Nieuwe Maas (joint Rhine- Meuse river mouth), former bridge 'De Hef' - now replaced by a tunnel. Farther to the south, main bridge is at Moerdijk.


                	between Elst and Arnhem across Nederrijn (Rhine delta second-largest branch)


                	between Culemborg and Houten across Lek (Rhine delta second-largest branch farther downstream)


                	at Zutphen across IJssel (Rhine third-largest branch)


                	at Deventer across IJssel


                	at Zwolle across IJssel


                	near Alblas across Noord (a branch near Rotterdam), now being replaced by a tunnel.


                	between Utrecht and Zeist across Kromme Rijn (near Bunnik station)


                	at Utrecht central station across Vaartsche Rijn (canal)


                	at Utrecht central station across Oude Rijn (canalised into Leidschse Rijn).


                	between Utrecht and Vleuten, Woerden across Amsterdam Rijn-Canal


                	between Utrecht and Breukelen, Amsterdam across Amsterdam Rijn-Canal

              

            

          


          The bridges at Huningue, Rastatt, Rdesheim (Hindenburgbrcke) and Remagen (Ludendorffbrcke) were built for strategic military reasons only, in order to allow the Imperial German Army (and later the Wehrmacht) to quickly transport forces by rail to Germany's western border in the event of a war with France. Unlike other bridges built for the same purpose (like the ones at Koblenz or Cologne), these bridges were of almost no use in peacetime and thus were never rebuild after their destruction during the last months of World War 2 (except for the one at Rastatt, which was used to supply units of the French Army stationed in the area).


          


          Tributaries


          Tributaries from source to mouth:


          
            
              	
                Left


                
                  	Thur


                  	Tss


                  	Aare (Aar)


                  	Birs


                  	Birsig


                  	Ill (France)


                  	Moder


                  	Lauter


                  	Nahe


                  	Moselle (Mosel)


                  	Nette


                  	Ahr


                  	Erft


                  	Meuse (Maas) (joins part of the Rhine in the shared delta)

                


                
                  [image: Vorderrhein.]

                  
                    Vorderrhein.
                  

                

              

              	
                Right


                
                  	Hinterrhein


                  	Ill (Austria)


                  	Schussen


                  	Wutach


                  	Alb


                  	Wiese


                  	Elz


                  	Kinzig


                  	Rench


                  	Acher


                  	Murg


                  	Alb


                  	Pfinz


                  	Neckar


                  	Main


                  	Lahn


                  	Wied


                  	Sieg


                  	Wupper


                  	Dssel


                  	Ruhr


                  	Emscher


                  	Lippe


                  	Oude IJssel (Issel)


                  	Berkel


                  	Erin

                

              
            

          


          


          Distributaries


          


          Former distributaries


          order: panning North to South through Western Netherlands


          
            	Utrechtse Vecht (minor channel in Roman times, flowing into former Zuiderzee lagoon)


            	Kromme Rijn - Oude Rijn (main channel in Roman times, dammed in 12th century AD)


            	Hollandse IJssel (formed after Roman times, dammed in 13th century AD)


            	Linge (big channel in Roman times, dammed in 14th century AD)


            	Biesbosch-area (initiated by 1421-1424 AD storm surges and river floods, by-passed since the digging of Nieuwe Merwede canal in 1904 AD)

          


          


          Canals include


          order: upstream to downstream


          
            	Rhine-Main-Danube Canal - southeastern Germany


            	Grand Canal of Alsace - eastern France


            	Rhine-Herne Canal - northwest Germany

              
                	which is the connection to the Dortmund-Ems Canal and the Mittellandkanal.

              

            


            	Maas-Waal Canal - eastcentral Netherlands


            	Amsterdam-Rhine Canal - central Netherlands


            	Scheldt-Rhine Canal - southwest Netherlands

          


          


          Geologic history


          


          Alpine orogeny


          The Rhine flows from the Alps to the North Sea Basin and the geography and geology of its present day watershed has developed since the Alpine Orogeny began.


          In southern Europe, the stage was set in the Triassic Period of the Mesozoic Era, with the opening of the Tethys Sea between the Eurasian and African plates, between about 240 MBP and 220 MBP. The present Mediterranean descends from this somewhat larger Tethys sea. At about 180 MBP, in the Jurassic Period, the two plates reversed direction and began to compress the Tethys floor, causing it to be subducted under Eurasia and pushing up the edge of the latter plate in the Alpine Orogeny of the Oligocene and Miocene Periods. Several microplates were caught in the squeeze and rotated or were pushed laterally, generating the individual features of Mediterranean geography: Iberia pushed up the Pyrenees; Italy the Alps, and Anatolia, moving west, the mountains of Greece and the islands. The compression and orogeny continue today, as shown by the ongoing raising of the mountains a small amount each year and the active volcanoes.


          
            [image: Schematic cross section of the Rhine Graben.]

            
              Schematic cross section of the Rhine Graben.
            

          


          In northern Europe, the North Sea Basin had formed during the Triassic and Jurassic period, and continued to be a sediment receiving basin since. In between the zone of Alpine Orogeny and North Sea Basin subsidence, remained highlands resulting from an earlier orogeny ( Variscan), such as the Ardennes, Eifel, and Vosges.


          From the Eocene onwards, the ongoing Alpine Orogeny caused a N-S rift system to develop in this zone. The main elements of this rift are the Upper Rhine Graben in southeast Germany/eastern France and the Lower Rhine Embayment in northwest Germany/southeast Netherlands. By the time of the Miocene, a river system had developed in the Upper Rhine Graben, that continued northward and is considered the first Rhine river. At that time it did not yet carry discharge from the Alps: instead the watersheds of Rhone and Danube drained the northern flanks of the Alps.


          


          Stream capture


          The watershed of the Rhine reaches into the Alps today, but it did not start out that way (Berendsen & Stouthamer, 2001; Fig. 2.2 ). In the Miocene period, the watershed of the Rhine reached south only to the Eifel and Westerwald hills, about 450 km north of the Alps. The Rhine then had the Sieg as a tributary, but not yet the Mosel. The northern Alps were drained by the Danube then.


          Through stream capture, the Rhine extended its watershed southward. By the Pliocene period, the Rhine had captured streams down to the Vosges mountains, including the Mosel, the Main, and the Neckar. The northern Alps were drained by the Rhne then. By the early Pleistocene period, the Rhine had captured most of its current Alpine watershed from the Rhne, including the Aare. Since that time, the Rhine has added the watershed above Lake Constance (Vorderrhein, Hinterrhein, Alpenrhein; captured from the Rhne), the upper reaches of the Main (beyond Schweinfurt), and the Vosges mountains (captured from the Meuse) to its watershed.


          


          Ice Ages


          The Pleistocene (~2.5 million years ago - 11,600 years ago) was the geological period of the Ice Ages. Since approximately 600,000 years ago six major Ice Ages have occurred, in which sea level dropped 120 m, and much of the continental margins became exposed. In the Early Pleistocene, the Rhine followed a course to the northwest, through the present North Sea. During the so-called Anglian glaciation (~450,000 yr BP, marine oxygen isotope stage 12) the northern part of the present North Sea was blocked by the ice, and a large lake developed that overflowed through the English Channel. This caused the Rhine's course to be diverted through the English Channel. Since then, during glacial times, the river mouth was located offshore Brest (France), and rivers like the Thames and the Seine became tributaries to the Rhine. During interglacials, when sea level rose to approximately the present level, the Rhine built deltas in what is now the Netherlands.


          The last Ice Age ran from (~74,000 BP = Before Present) until the end of the Pleistocene (~11,600 BP). In northwest Europe, it saw two very cold phases, peaking around 70,000 BP and around 29,000-24,000 BP. The last phase slightly predates the global last ice age maximum ( Last Glacial Maximum). During this time the lower Rhine flowed roughly west through the Netherlands and extended to the southwest, through the English Channel, and finally to the Atlantic Ocean. The English and Irish Channels, and most of the North Sea were dry land, mainly because sea level was approximately 120 m lower than today.


          Most of the Rhine's current course was not under the ice during the last Ice Age, although its source must then have been a glacier. A tundra with Ice Age flora and fauna stretched across middle Europe from Asia to the Atlantic Ocean. Such was the case during the Last Glacial Maximum, ca. 22,000-14,000 yr BP, when ice-sheets covered Scandinavia and the Baltic, Scotland and the Alps, but left the space between as open tundra. The loess, or wind-blown dust over that tundra settled in and around the Rhine Valley, contributing to its current agricultural usefulness.


          


          End of the Last Ice Age


          As northwest Europe slowly began to warm up from 22,000 years ago onward, frozen subsoil began to thaw, expanded alpine glaciers began to thaw, and fall-winter snow covers melted in spring. Much of the discharge was routed to the Rhine and its downstream extension (e.g. Menot et al. 2006, Science). Rapid warming and change of vegetation to open forest began about 13,000 BP. By 9000 BP, Europe was fully forested.


          With globally shrinking ice-cover, ocean water levels rose and the English Channel and North Sea re-inundated. Meltwater adding to the ocean and land subsidence drowned the former coasts of Europe ( transgression). About 11000 yr ago, the Rhine estuary was in the Dover Strait. There remained some dry land in the southern North Sea, connecting mainland Europe to Britain. About 9000 yr ago, that last divide was overtopped / dissected. These events were well within the residence of man.


          Since 7500 yr ago, a situation with tides and currents very similar to present has existed. Rates of sea-level rise had dropped so far that natural sedimentation by the Rhine and coastal processes together could compensate the transgression by the sea: in the last 7000 year the coast line was roughly at the same location. In the southern North Sea, due to ongoing tectonic subsidence, the sea-level is still rising, at the rate of about 1-3 cm per century (1 meter in last 3000 years).


          About 7000-5000 BP a general warming encouraged migration up the Danube and down the Rhine by peoples to the east, perhaps encouraged by the sudden massive expansion of the Black Sea as the Mediterranean burst into it through the Bosphorus about 7500 BP.


          


          Holocene delta


          At the begin of the Holocene (~11,700 years ago) the Rhine occupied its Late-Glacial valley. As a meandering river, it reworked its ice-age braidplain. As sea-level continued to rise, in the Netherlands the formation of the Holocene Rhine-Meuse delta began (~8,000 years ago). Coeval absolute sea-level rise and tectonic subsidence have strongly influenced delta evolution. Other factors of importance to the shape of the delta are local tectonic activity of Peel Boundary Fault, the substrate and geomorphology as inherited from the Last Glacial, and coastal-marine dynamics such as barrier and tidal inlet formation (Cohen et al., 2002).


          Since ~3000 yr BP (= years Before Present) human impact is seen in the delta. As a result of increasing land clearance (Bronze Age agriculture) in the upland areas (central Germany), the sediment load of the Rhine River has strongly increased (Hoffmann et al. 2007) and delta growth has sped up (Gouw & Erkens, 2007). This caused increased flooding and sedimentation, and ended peat formation in the delta. The shifting of river channels to new locations on the floodplain (termed avulsion) was the main process distributing sediment across the subrecent delta. Over the past 6000 years, approximately 80 avulsions have occurred (documented by Berendsen & Stouthamer, 2001). Direct human impact in the delta started with peat mining for salt and fuel from Roman times onward. This was followed by embankment of the major distributaries and damming of minor distributaries which took place in the 11-13th century AD. Thereafter, canals were dug, bends were short cut and groynes were built to prevent the river's channels from migrating or silting up.


          At present, the branches Waal and Nederrijn-Lek discharge to the North Sea through the former Meuse estuary near Rotterdam. The river IJssel branch flows to the north and enters the IJssel Lake (formerly the Zuiderzee brackish lagoon, since 1932 a freshwater lake). The discharge of the Rhine is divided among three branches: the River Waal (6/9 of total discharge), the River Nederrijn - Lek (2/9 of total discharge) and the River IJssel (1/9 of total discharge). This discharge distribution has been maintained since 1709 by river engineering works (digging of Pannerdens canal) and since the 20th century with the help of weirs in the Nederrijn river.


          


          Prehistory


          


          Palaeolithic


          During the Middle Palaeolithic, ca 100,000-30,000 BP (the dates vary a great deal) western Europe, including the Rhine and Danube Valleys, was occupied by Neanderthal Man, to which belonged the Mousterian culture of stone tools. Mousterian sites are not considered intrusive. It is believed that the Neanderthals may have evolved from the preceding Homo erectus in the vicinity of the glaciers, but the question has by no means been settled definitively.


          Neanderthal sites are denser to the south, where open forest prevailed and the limestone terrain offered more caves as dwelling. The Rhine ran through an open tundra, where Neanderthals hunted big game, such as the rhinoceros and the woolly mammoth. Accordingly, open air Mousterian sites have been discovered in and around the Rhine valley.


          


          Mesolithic


          Before about 5600 BC, the Rhine Valley, along with most of Europe, was occupied by Cro-magnon man in the Mesolithic stage of cultural development; that is, they hunted and gathered, but owned a larger and more specialized tool kit than the Palaeolithic people, knew more about the plants and animals, and even may have kept a few animals.


          


          Iron Age


          During the early Iron Age, both banks of the Rhine were inhabited by Celtic tribes. However, in the beginning of the Pre-Roman Iron Age, ca 600 BC, the Proto-Germanic tribes crossed the Weser River and the Aller River, and expanded the whole distance to the banks of the Rhine. This expansion is shown archaeologically in the form of the Jastorf culture. From ca 500 BC and onwards, the lower Rhine and not the Weser and the Aller would increasingly mark the border between the Celtic tribes and the Germanic tribes.


          


          Historic and military relevance


          
            [image: Loreley]

            
              Loreley
            

          


          The human history of the Rhine begins with the writers of the late Roman Republic and early Roman Empire. Nearly all the classical sources mention the Rhine, and the name is always the same: Rhenus in Latin, Greek Rhenos. The Romans viewed the Rhine as the outermost border of civilization and reason, beyond which were mythical creatures and the wild Germanic tribesmen, not far themselves from being beasts of the wilderness they inhabited. As it was a wilderness, the Romans were eager to explore it. This view is typified by Res Gestae Divi Augusti, a long public inscription of Augustus in which he (or his ghost writer) boasts of his exploits, including sending an expeditionary fleet north of the Rheinmouth to Old Saxony and Jutland, which he claims no Roman had ever done.


          Throughout the long history of Rome, the Rhine was considered the border between Gaul or the Celts and the Germanic peoples, although it should be noted that the historical ethnonyms do not carry their modern ethno-linguistic definitions. Typical of this point of view is a quote from Maurus Servius Honoratus, Commentary on the Aeneid of Vergil (On Book 8 Line 727):


          
            	"(Rhenus) fluvius Galliae, qui Germanos a Gallia dividit"


            	"(The Rhein is a) river of Gaul, which divides the Germanic people from Gaul."

          


          The Rhine in the earlier sources was always a Gallic river.


          As the Roman Empire grew, the Romans found it necessary to station troops along the Rhine. They kept two army groups there (exercitus), the inferior, or "lower", and the superior, or "upper", which is the first distinction between upper Germania and lower Germania. It originally probably only meant upstream and downstream, the Niederrhein and Oberrhein regions of the map included with this article.


          The Romans kept eight legions in five bases along the Rhine. The actual number of legions present at any base or in all depended on whether a state or threat of war existed. Between about 14 AD and 180 AD the assignment of legions was as follows. For the army of Germania Inferior, two legions at Vetera ( Xanten): I Germanica and XX Valeria ( Pannonian troops); two legions at oppidum Ubiorum ("town of the Ubii"), which was renamed to Colonia Agrippina, descending to Cologne. The legions were V Alaudae, a Celtic legion recruited from Gallia Transalpina, and XXI, possibly a Galatian legion from the other side of the empire.


          For the army of Germania superior, one legion, II Augusta, at Argentoratum ( Strasbourg), and one, XIII Gemina, at Vindonissa ( Windisch). Vespasian had commanded II Augusta before his promotion to imperator. In addition were a double legion, XIV and XVI, at Moguntiacum ( Mainz).


          The two originally military districts of Germania Inferior and Germania Superior came to influence the surrounding tribes, who later respected the distinction in their alliances and confederations. For example, the upper Germanic peoples combined into the Alemanni. For a time the Rhine ceased to be a border when the Franks crossed the river and occupied Roman-dominated Celtic Gaul as far as Paris.


          The first urban settlement on the grounds of what today is the centre of Cologne along the Rhine was Oppidum Ubiorum, which was founded in 38 BC by the Ubii, a Germanic tribe. Cologne became acknowledged as a city by the Romans in 50 AD by the name of Colonia Claudia Ara Agrippinensium. Considerable Roman remains can be found in contemporary Cologne, especially near the wharf area along the Rhine, where a notable discovery of a 1900 year old Roman boat was made on the Rhine banks in late 2007.


          Subsequently language changes began to play a major political role. West Germanic dissimilated into Low Saxon, Low Franconian languages and High German languages roughly along the old lines. Perhaps it had been doing so all along. Charlemagne united all the Franks in the Holy Roman Empire, but he did not rule over a people of uniform language. After his death the empire split more or less along language lines, with the Low Franconian being spoken in the Netherlands and the Low Saxon and High German in what became Germany. The Romanized Franks became the French. The Rhine once again became a political border.


          The Rhine as border has been and is a mystical and political symbol. German authors and composers have written reams about it. During World War II, it was still considered the sacred border of Germany, and was still a defensive barrier. The Germans fought especially hard to defend it.


          The Rhine is closely linked to many important historical events  particularly military ones  as well as myths. For example:


          
            	The Battle of the Teutoburg Forest which finally established the Rhine as the northern frontier of the Roman Empire.

          


          
            	It was a historic object of frontier trouble between France and Germany. Establishing " natural borders" on the Rhine was a long term goal of French foreign policy since the Middle Ages, though the language border was - and is - far more to the west. French leaders such as Louis XIV and Napoleon Bonaparte tried with varying degrees of success to annex lands west of the Rhine. The Confederation of the Rhine was established by Napoleon as a French satellite state in 1806 and lasted until 1814, during which time it served as a significant source of resources and military manpower for the French Empire. In 1840 the Rhine crisis evolved, because the French prime minister Adolphe Thiers started to talk about the Rhine border. In response, the poem and song Die Wacht am Rhein ("The Watch on the Rhine") was composed at that time, calling for the defense of the western bank of the Rhine against France. During the Franco-Prussian War it rose to the de-facto status of a national anthem in Germany. The song remained popular in World War I and was used in the movie Casablanca

          


          
            	At the end of World War I the Rheinland was subject to the Treaty of Versailles. This decreed that it would be occupied by the allies until 1935, and after that it would be a demilitarised zone, with the German army forbidden to enter. The Treaty of Versailles in general, and this particular provision, caused much resentment in Germany and are often cited as helping Adolf Hitler's rise to power. The allies left the Rheinland in 1930, and the German army re-occupied it in 1936, which was enormously popular in Germany. Although the allies could probably have prevented the re-occupation, Britain and France were not inclined to do so, a feature of their policy of appeasement of Hitler.

          


          
            	In World War II it was recognised that the Rhine would present a formidable natural obstacle to the invasion of Germany by the western allies. The Rhine bridge at Arnhem, immortalized in the book and film A Bridge Too Far, was a central focus of the battle for Arnhem during the failed Operation Market Garden of September 1944. The bridges at Nijmegen over the Waal distributary of the Rhine were also an objective of Operation Market Garden. In a separate operation, the Ludendorff Bridge crossing the Rhine at Remagen became famous when U.S. forces were able to capture it intact  much to their own surprise  after the Germans failed to demolish it. This also became the subject of a film, The Bridge at Remagen.

          


          
            	In November 1986, a terrible disaster happened as fire broke out in a chemical factory near Basel, Switzerland. Chemicals soon made their way into the river and caused pollution problems. About 30 tons of chemicals were discharged into the river. Locals were told to stay indoors, as foul smells were present in the area. The pollutants included chemicals such as: pesticides, mercury and other highly poisonous agricultural chemicals.

          


          
            	Mainz Cathedral  this more than 1,000-year-old cathedral is seat to the Bishop of Mainz. It holds significant historic value as the seat of the once politically powerful secular prince-archbishop within the Holy Roman Empire. It houses historical funerary monuments and religious artifacts.

          


          
            	The Nibelungenlied, an epic poem in Middle High German, tells the saga of Siegfried/ Sigurd, who killed a dragon on the Drachenfels (Siebengebirge) ("dragons rock") near Bonn at the Rhine, of the Burgundians and their court at Worms at the Rhine, and Kriemhild's golden treasure which is thrown into the Rhine by Hagen

          


          
            	Das Rheingold  inspired by the Nibelungenlied, the Rhine is one of the settings for the first opera of Richard Wagner's Ring cycle. The action of the epic opens and ends underneath the Rhine, where three Rheinmaidens swim and protect a hoard of gold.

          


          
            	The Loreley/Lorelei is a rock on the eastern bank of the Rhine that is associated with several legendary tales, poems and songs. The river spot has a reputation for being a challenge for inexperienced navigators.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Rhine"
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                    	Nickname(s): The Ocean State, Little Rhody
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              	Official language(s)

              	none (de facto English)
            


            
              	Demonym

              	Rhode Islander
            


            
              	Capital

              	Providence
            


            
              	Largest city

              	Providence
            


            
              	Area

              	Ranked 50th in the US
            


            
              	- Total

              	1,545 sqmi

              (3,144 km)
            


            
              	- Width

              	37miles(60 km)
            


            
              	- Length

              	48miles(77 km)
            


            
              	-% water

              	32.4
            


            
              	- Latitude

              	41 09' N to 42 01' N
            


            
              	- Longitude

              	71 07' W to 71 53' W
            


            
              	Population

              	Ranked 43rd in the US
            


            
              	- Total

              	1,048,319
            


            
              	- Density

              	691.0/sqmi

              387.35/km (2nd in the US)
            


            
              	Elevation

              	
            


            
              	- Highest point

              	Jerimoth Hill

              812ft (247 m)
            


            
              	- Mean

              	200ft (60 m)
            


            
              	- Lowest point

              	Atlantic Ocean

              0ft (0 m)
            


            
              	Admission to Union

              	May 29, 1790 (13th)
            


            
              	Governor

              	Donald Carcieri (R)
            


            
              	Lieutenant Governor

              	Elizabeth H. Roberts (D)
            


            
              	U.S. Senators

              	Jack Reed (D)

              Sheldon Whitehouse (D)
            


            
              	Congressional Delegation

              	List
            


            
              	Time zone

              	Eastern: UTC-5/ -4
            


            
              	Abbreviations

              	RI US-RI
            


            
              	Website

              	www.ri.gov
            


            
              	Footnotes: * Total area in acres

              is approximately 776,957acres (3,144km)
            

          


          Rhode Island (IPA: /roʊd 'aɪlɪnd/), officially named the State of Rhode Island and Providence Plantations, is a state in the New England region of the United States. It is the smallest U.S. state by area.


          The state is called Rhode Island in common usage, but most of the state lies on the North American mainland. Providence Plantations refers to the mainland, while Rhode Island is actually the official name for Aquidneck Island (now composed of the city of Newport, and the towns of Middletown and Portsmouth).


          Having a history of staunch independence, Rhode Island was the first of the thirteen original American colonies to declare independence from British rule and the last to ratify the United States Constitution.


          Rhode Island has long held the nickname of "Little Rhody", though the state has officially adopted the nickname of "the Ocean State," as nearly one tenth of Rhode Island's inland area is covered by salt water, and no part of the state is more than a 30-minute drive from the water's edge.


          


          Name origin


          In 1524, Italian navigator Giovanni da Verrazzano was the first European to visit any part of what is now Rhode Island. He came to what is now Block Island and named it "Luisa" after Louise of Savoy, Queen Mother of France. When the founders of the Colony of Rhode Island and Providence Plantations surveyed the land, they thought that Aquidneck Island was the place. A mistake occurred in 1614, when Luisa was charted by the Dutch explorer Adriaen Block, after whom Luisa was renamed by the Dutch West India Company; however, their motives in doing so are unknown. The official explanation by the State of Rhode Island is that Adriaen Block named the area "Roodt Eylandt" meaning "red island" in reference to the red clay that lined the shore, and that the name was later anglicized when the region came under British rule.


          


          Geography
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              Map of Rhode Island, showing major cities and roads
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              Block Island bluffs, Rhode Island
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              Terrain Map of Rhode Island
            

          


          The smallest of the 50 states, Rhode Island covers an area of approximately 1,545square miles (4,002 km) and is bordered on the north and east by Massachusetts, on the west by Connecticut, and on the south by Rhode Island Sound and the Atlantic Ocean. It shares a water border with New York between Block Island and Long Island. The mean elevation of the state is 200 feet (60 m).


          Nicknamed the Ocean State, Rhode Island is home to a number of oceanfront beaches. Rhode Island is mostly flat with no real mountains. Rhode Island's highest natural point is Jerimoth Hill, only 812 feet (247m) above sea level.


          Located within the New England province of the Appalachian Region, Rhode Island has two distinct natural regions. Eastern Rhode Island contains the lowlands of the Narragansett Bay, while Western Rhode Island forms part of the New England Upland. Narragansett Bay is a major feature of the state's topography. Block Island lies approximately 12 miles (19km) off the southern coast of the mainland. Within the Bay, there are over 30 islands. The largest is Aquidneck Island, shared by the municipalities of Newport, Middletown, and Portsmouth. The second-largest island is Conanicut; the third-largest is Prudence.


          A rare type of rock called Cumberlandite, found only in Rhode Island (specifically in the town of Cumberland), is the state rock. There were initially two known deposits of the mineral, but since it can be engineered into a form of gunpowder, one of the deposits was almost completely mined in the American Civil War.


          


          Climate


          Rhode Island is an example of a warm summer humid continental climate with hot, rainy summers and cold, snowy winters. The highest temperature recorded in Rhode Island was 105  F (40  C), recorded on August 2, 1975 in Providence. The lowest temperature in Rhode Island, -13 F (-25 C), was recorded on February 6, 1996 in Coventry. Monthly average temperatures range from a high of 82 F (28 C) to a low of 20 F (-7 C).


          


          History


          


          Colonial Era


          In 1524, Italian navigator Giovanni de Verrazzano traversed the mid-Atlantic coast of North America, searching for an all-water route through North America to China. In March of that year, he left what is now New York Harbor and headed east until he discovered what was later called Block Island. Natives guided him into what is now Newport Harbour. He remained for two weeks while his crew surveyed the bay and the surrounding mainland. In early May 1524, Verrazzano departed to renew his search for a Northwest Passage.


          In 1614, the Dutch explorer Adriaen Block visited the island that is now called Block Island. Native American inhabitants included the Narragansett tribe, occupying most of the area, and the closely related Niantic tribe. Most of the Native Americans were decimated by introduced diseases such as smallpox, intertribal warfare, and the disastrous King Philip's War, but remnants of the Niantic merged into the Narragansett tribe, where they remain on a federally recognized reservation.


          In 1636, Roger Williams, after being banished from the Massachusetts Bay Colony for his religious views, settled at the tip of Narragansett Bay. He called the site Providence and declared it a place of religious freedom.


          The following year, Anne Hutchinson was banished from Massachusetts for criticizing the clergy there. She and some others, including William Coddington and John Clark, founded the town of Portsmouth on Aquidneck Island. In 1639, Coddington left Portsmouth and founded Newport, also on Aquidneck Island.


          In that same year, a formal government was established for the island. William Coddington was the first governor, and Philip Sherman was the first secretary. In 1643, Samuel Gorton founded Shawomet, which is now called Warwick. In 1644, the name of Aquidneck Island was changed to Rhode Island.


          John Clarke was granted a Charter in 1663 for Rhode Island and Providence Plantations, which effectively united the two colonies into one. Under the terms of the charter, only landowners could vote. Before the Industrial Revolution, when most people were employed as farmers, this was considered democratic. The original charter was used as the state constitution until 1842.


          The relationship between the New Englanders and the Native Americans was strained, and caused some bloodshed. On December 19, 1675, colonist militia from Connecticut, Massachusetts Bay, Plymouth, and Rhode Island massacred about 350 Narragansetts in the Battle of the Great Swamp during King Philip's War. The largest tribes that lived near Rhode Island were the Wampanoag, Pequots, Narragansett, and Nipmuck. One native named Squanto, from the Wampanoag tribe, stayed with the Pilgrims and taught them many valuable skills needed to survive in the area. He also helped greatly with the eventual peace between the colonists and the natives.


          Roger Williams had kept the powerful Narragansetts on friendly terms with local white settlers. The Narragansetts were even persuaded to form an alliance with the English in 1637, carrying out an attack that nearly extinguished the Pequots. This peace did not last long, however, and by 1670, even the friendly tribes who had greeted Williams and the Pilgrims became estranged from the colonists, and conflicts erupted.


          The most important and traumatic event in 17th century Rhode Island was King Philip's War, which occurred during 16751676. King Philip (also known as Metacomet) was the chief of the Wampanoag tribe. The settlers of Portsmouth had purchased their land from his father, Massasoit. King Philip rebelled against the English. The first attacks were around Narrangansett Bay, but spread throughout New England. The war culminated in Rhode Island in the Great Swamp Fight, where the colonial militia invaded and destroyed the Narragansett Indian village in the Great Swamp in southern Rhode Island, by Worden's Pond. Metacomet himself was eventually captured near Bristol, RI by agents working for Captain Benjamin Church. Metacomet was slain by his assailants.


          


          Revolution and industrialization: 17701860


          Rhode Island's tradition of independence and dissent gave it a prominent role in the American Revolution. In 1772, the first bloodshed of the American Revolution took place in Rhode Island when a band of Providence residents attacked a grounded British ship for enforcing unpopular British trade regulations. This incident would come to be known as the Gaspee Affair. Keeping with its culture of defiance, Rhode Island was the first of the original thirteen colonies to declare its independence from Great Britain ( May 4, 1776,) and the last to ratify the Constitution, doing the latter only after being threatened with having its exports taxed as a foreign nation. During the Revolution, Portsmouth was the site of the first African American military unit, the 1st Rhode Island Regiment, to fight for the U.S. in the Battle of Rhode Island.


          As the Industrial Revolution moved large numbers of workers into the cities, a permanently landless, and therefore voteless, class developed. By 1829, 60% of the state's free white males were ineligible to vote.


          Several attempts had been made to address this problem, but none were successful. In 1842, Thomas Dorr drafted a liberal constitution which was passed by popular referendum. However, the conservative sitting governor, Samuel Ward King, opposed the people's wishes, leading to the Dorr Rebellion. Although this was not a success, a modified version of the constitution was passed in November, which allowed any white male to vote if he owned land or could pay a $1 poll tax.


          In addition to industrialization, Rhode Island was heavily involved in the slave trade during the post-revolution era. Slavery was extant in the state as early as 1652, and by 1774, the slave population of Rhode Island was 6.3%, nearly twice as high as any other New England colony. In the late 18th century, several Rhode Island merchant families began actively engaging in the triangle slave trade. Notable among these was the Brown family, for whom Brown University is named, although some Browns became prominent abolitionists. In the years after the Revolution, Rhode Island merchants controlled between 60% and 90% of the American trade in African slaves.


          


          Civil War to Progressive Era: 18601929


          During the Civil War, Rhode Island was the first Union state to send troops in response to President Lincoln's request for help from the states. Rhode Island furnished 25,236 fighting men, of whom 1,685 died. On the home front, Rhode Island, along with the other northern states, used its industrial capacity to supply the Union Army with the materials it needed to win the war. In addition, Newport was the temporary home of the United States Naval Academy during the war. Rhode Island's continued growth and modernization led to the creation of an urban mass transit system and improved health and sanitation programs. In 1866, Rhode Island abolished racial segregation throughout the state.


          Post-war immigration increased the population. From the 1860s to the 1880s, most immigrants were from England, Ireland, Germany, Sweden, and Quebec. Toward the end of the century, however, most immigrants were from Eastern Europe and the Mediterranean. At the turn of the century, Rhode Island had a booming economy, which fed the demand for immigration. In the years leading up to World War I, Rhode Island's constitution remained reactionary, in contrast to the more progressive reforms that were occurring in the rest of the country. The state never ratified the 18th Amendment establishing national prohibition of alcohol. During World War I, Rhode Island furnished 28,817 troops, of whom 612 died. After the war, the state was hit hard by the Spanish Influenza. In the 1920s and 1930s, rural Rhode Island saw a surge in Ku Klux Klan membership, largely in reaction to the large waves of immigrants moving to the state. The Klan is believed to be responsible for burning the Watchman Industrial School in Scituate, which was a school for African American children.


          


          Great Depression to present: 1929-


          In the 20th century, the state continued to grow, though the decline in industry devastated many urban areas. These areas were impacted further, as with the rest of the country's urban areas, by construction of Interstate highways through city cores and the suburbanization caused by it and by the GI Bill.
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          Since the Great Depression, the Rhode Island Democratic Party has dominated local politics. The Democratic Party's core of support is in the urban areas of the state. While known for old school politics and corruption, Rhode Island also has comprehensive health insurance for low-income children, and a large social safety net. Despite this, many urban areas still have a high rate of children in poverty. Due to an influx of residents from Boston, increasing housing costs have resulted in more homeless in Rhode Island.


          The Republican Party, virtually non-existent in the state legislature, has successfully put forward occasional state-wide "good government" reform candidates who criticize the state's high taxes and the excesses of the Democratic Party. Current Governor Donald Carcieri of East Greenwich, and former Mayor Vincent A. "Buddy" Cianci of Providence (who later became an independent political boss, and was convicted on RICO charges) ran as Republican reform candidates.


          Prominent Democrats include House Speaker William Murphy, Senate President Joseph Montalbano, Providence Mayor David Cicilline, Secretary of State A. Ralph Mollis, General Treasurer Frank Caprio, Senate Majority Leader M. Teresa Paiva-Weed, and Lt. Gov. Elizabeth Roberts. In recent years, former Speaker of the House John Harwood, State Senator John Celona, and State Senate President William Irons were forced to resign amid scandals.


          In 2003, a nightclub fire in West Warwick claimed one hundred lives and caught national attention. The fire resulted in criminal sentences.


          


          Law and government


          The capital of Rhode Island is Providence. The state's current governor is Donald L. Carcieri (R), and its United States Senators are Jack Reed (D) and Sheldon Whitehouse (D). Rhode Island's two United States Congressmen are Patrick J. Kennedy (D-1) and Jim Langevin (D-2). See congressional districts map.


          Rhode Island is one of a few states that does not have an official Governor's residence. See List of Rhode Island Governors.


          The state legislature is the Rhode Island General Assembly, consisting of the 75-member House of Representatives and the 38-member Senate. Both houses of the bicameral body are currently dominated by the Democratic Party.


          Because Rhode Island's population barely crosses the threshold for additional votes in both the federal House and electoral college, it is well represented relative to its population, with the eighth-highest number of electoral votes and second-highest number of House Representatives per resident.


          Federally, Rhode Island is one of the most reliably Democratic states during presidential elections, regularly giving the Democratic nominees one of their best showings. In 1980, Rhode Island was one of only 6 states to vote against Ronald Reagan. Reagan did carry Rhode Island in his 49-state victory in 1984, but the state was the second weakest of the states Reagan won. Rhode Island was the Democrats' leading state in 1988 and 2000, and second-best in 1996 and 2004. The state was devoted to Republicans until 1908, but has only strayed from the Democrats 7 times in the 24 elections that have followed. In 2004, Rhode Island gave John Kerry more than a 20-percentage-point margin of victory (the third-highest of any state), with 59.4% of its vote. All but three of Rhode Island's 39 cities and towns voted for the Democratic candidate. The only exceptions were East Greenwich, West Greenwich and Scituate.


          Rhode Island has abolished capital punishment, making it one of 15 states that have done so. Rhode Island abolished the death penalty very early, just after Michigan (the first state to abolish it), and carried out its last execution in the 1840s. Rhode Island is one of two states in which prostitution is legal, provided it takes place indoors, though there have been recent efforts to change this.


          Rhode Island has some of the highest taxes in the country, particularly its property taxes, ranking seventh in local and state taxes, and sixth in real estate taxes.


          


          Economy
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          The Blackstone River Valley is known as the "Birthplace of the American Industrial Revolution". It was in Pawtucket that Samuel Slater set up Slater Mill in 1793, using the waterpower of the Blackstone River to power his cotton mill. For a while, Rhode Island was one of the leaders in textiles. However, with the Great Depression, most textile factories relocated to the American South. The textile industry still constitutes a part of the Rhode Island economy, but does not have the same power that it once had. Other important industries in Rhode Island's past included toolmaking, costume jewelry and silverware. An interesting by-product of Rhode Island's industrial history is the amount of abandoned factories - many of them now being used for low-income or elderly housing, or converted into offices or condominiums. Today, much of the economy of state is based in services, particularly healthcare and education, and still to some extent, manufacturing.


          The headquarters of Citizens Financial Group, a 160 billion dollar banking corporation which operates in many parts of the US, is located in Providence. The Fortune 500 companies CVS and Textron are based in Woonsocket and Providence, respectively. FM Global, Hasbro, American Power Conversion, Nortek, and Amica Mutual Insurance are all Fortune 1000 companies based in Rhode Island. The GTECH Corporation is headquartered in Providence.


          Rhode Island's 2000 total gross state product was $33 billion, placing it 45th in the nation. Its 2000 per capita personal income was $29,685, 16th in the nation. Rhode Island has the lowest level of energy consumption per capita of any state.


          Health services are Rhode Island's largest industry. Second is tourism, supporting 39,000 jobs, with tourism-related sales at $3.26 billion in the year 2000. The third-largest industry is manufacturing. Its industrial outputs are fashion jewelry, fabricated metal products, electrical equipment, machinery, shipbuilding and boatbuilding. Rhode Island's agricultural outputs are nursery stock, vegetables, dairy products and eggs.


          The state's taxes are appreciably higher than neighboring states. Governor Carcieri has claimed that this higher tax rate has had an inhibitory effect on business growth in the state and is calling for reductions to increase the competitiveness of the state's business environment. Rhode Island's income tax is based on 25% of the payer's federal income tax payment.


          


          Demographics


          
            
              	Historical populations
            


            
              	Census

              	Pop.

              	

              	%
            


            
              	1790

              	68,825

              	

              	
                
                  
                

              
            


            
              	1800

              	69,122

              	

              	0.4%
            


            
              	1810

              	76,931

              	

              	11.3%
            


            
              	1820

              	83,059

              	

              	8%
            


            
              	1830

              	97,199

              	

              	17%
            


            
              	1840

              	108,830

              	

              	12%
            


            
              	1850

              	147,545

              	

              	35.6%
            


            
              	1860

              	174,620

              	

              	18.4%
            


            
              	1870

              	217,353

              	

              	24.5%
            


            
              	1880

              	276,531

              	

              	27.2%
            


            
              	1890

              	345,506

              	

              	24.9%
            


            
              	1900

              	428,556

              	

              	24%
            


            
              	1910

              	542,610

              	

              	26.6%
            


            
              	1920

              	604,397

              	

              	11.4%
            


            
              	1930

              	687,497

              	

              	13.7%
            


            
              	1940

              	713,346

              	

              	3.8%
            


            
              	1950

              	791,896

              	

              	11%
            


            
              	1960

              	859,488

              	

              	8.5%
            


            
              	1970

              	946,725

              	

              	10.1%
            


            
              	1980

              	947,154

              	

              	0%
            


            
              	1990

              	1,003,464

              	

              	5.9%
            


            
              	2000

              	1,048,319

              	

              	4.5%
            


            
              	Est. 2007

              	1,057,832

              	

              	0.9%
            

          


          
            
              	Demographics of Rhode Island (csv)
            


            
              	By race

              	White

              	Black

              	AIAN*

              	Asian

              	NHPI*
            


            
              	2000 (total population)

              	90.96%

              	6.45%

              	1.07%

              	2.74%

              	0.19%
            


            
              	2000 (Hispanic only)

              	7.14%

              	1.42%

              	0.18%

              	0.08%

              	0.07%
            


            
              	2005 (total population)

              	90.16%

              	7.07%

              	1.09%

              	3.07%

              	0.21%
            


            
              	2005 (Hispanic only)

              	9.12%

              	1.49%

              	0.22%

              	0.08%

              	0.08%
            


            
              	Growth 200005 (total population)

              	1.76%

              	12.52%

              	4.91%

              	15.09%

              	9.93%
            


            
              	Growth 200005 (non-Hispanic only)

              	-0.75%

              	13.80%

              	1.03%

              	15.44%

              	8.90%
            


            
              	Growth 200005 (Hispanic only)

              	31.21%

              	7.98%

              	24.03%

              	3.78%

              	11.64%
            


            
              	* AIAN is American Indian or Alaskan Native; NHPI is Native Hawaiian or Pacific Islander
            

          


          The centre of population of Rhode Island is located in Providence County, in the city of Cranston. A corridor of population can be seen from the Providence area, stretching northwest following the Blackstone River to Woonsocket, where nineteenth-century mills drive industry and development. According to the U.S. Census Bureau, as of 2005, Rhode Island had an estimated population of 1,076,189, which is a decrease of 3,727, or 0.3%, from the prior year and an increase of 27,870, or 2.7%, since the year 2000. This includes a natural increase since the last census of 15,220 people (that is 66,973 births minus 51,753 deaths) and an increase due to net migration of 14,001 people into the state. Immigration from outside the United States resulted in a net increase of 18,965 people, and migration within the country produced a net decrease of 4,964 people.


          


          The six largest ancestry groups in Rhode Island are: Italian (19%), Irish (19%), French Canadian (17.3%), English (12%), Hispanic 11% (predominantly Puerto Rican and Dominican, with smaller Central American populations), Portuguese (8.7%).


          According to the 2000 U.S. Census, 8.07% of the population aged 5 and over speaks Spanish at home, while 3.80% speaks Portuguese, 1.96% French, and 1.39% Italian .


          6.1% of Rhode Island's population were reported as under 5, 23.6% under 18, and 14.5% were 65 or older. Females made up approximately 52% of the population.


          Rhode Island has a higher percentage of Americans of Portuguese ancestry (who dominate Bristol County), including Portuguese Americans and Cape Verdean Americans than any other state in the nation. French Canadians form a large part of northern Providence County whereas Irish Americans have a strong presence in Newport and Kent counties. Yankees of English ancestry still have a presence in the state as well, especially in Washington county, and are often referred to as " Swamp Yankees."


          


          Religion
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          The religious affiliations of the people of Rhode Island are:


          
            	
              Christian  87.5%

              
                	Roman Catholic  63.6%,


                	Protestant  21.6%

                  
                    	Baptist  6.3%


                    	Episcopalian  5.1%


                    	Protestant - other  3.2%,


                    	Protestant, no denomination  7%,

                  

                


                	Other Christian  2.3%

              

            


            	Jewish  1.6%,


            	Muslim  0.4%


            	Self-identified non-religious  6%,


            	Other religious  4.5%;.

          


          Episcopal Diocese of Rhode Island.


          Rhode Island has the highest percentage of Roman Catholics in the nation mainly due to large Irish, Italian, and French Canadian immigration in the past (these 3 groups form roughly 55-60% of the state population); recently, significant Portuguese (though Portuguese communities have existed since the mid 19th century) and Hispanic communities (these 2 groups form roughly 20% of the state population) have also been established in the state. Though it has the highest overall Catholic percentage of any state, none of Rhode Island's individual counties ranks among the ten most Catholic in the United States, as Catholics are very evenly spread throughout the state. Rhode Island and Utah are the only two states in which a majority of the population are members of a single religious body.


          


          Culture
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          Many Rhode Islanders speak with a non-rhotic accent that many compare to a "Brooklyn" or a cross between a New York and Boston accent ("water" becomes "wata"). Many Rhode Islanders pronounce the 'aw' sound as one might hear in New Jersey; e.g., "coffee" is pronounced "cauwwefee."


          Nicknamed "The Ocean State, the nautical nature of Rhode Island's geography pervades its culture. Newport Harbour, in particular, holds many pleasure boats. In the lobby of the state's main airport, T. F. Green, is a large lifesize sailboat, and the state's license plates depict an ocean wave.


          Additionally, the large number of beaches in Washington County (known locally as South County) lures many Rhode Islanders south for summer vacation.


          The Fox show Family Guy takes place in a fictional town in Rhode Island named Quahog (the name of a large clam popular in Rhode Island), a satirised example of a small town in Rhode Island.


          The state was notorious for organized crime activity from the 1950s into the 1990s when the Patriarca crime family held sway over most of New England from its Providence headquarters. Although the power of organized crime has greatly diminished in Rhode Island over the last 20 years, its residents are still stigmatized by popular perceptions of rampant graft and corruption that have haunted the state for decades.


          Rhode Islanders developed a unique style of architecture in the 17th century, called the stone-ender.


          Rhode Island is the only state to still celebrate Victory over Japan Day. It is known locally as "VJ Day", or simply "Victory Day".
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          Food


          Rhode Island is a large per capita consumer of coffee. According to a Providence Journal article, the state features the highest number of coffee/donut shops per capita in the country, with over 225 Dunkin' Donuts locations in the state alone. The Official State Drink of Rhode Island is coffee milk, a beverage created by mixing milk with coffee syrup. This unique syrup was invented in the state and is bottled and sold in most Rhode Island supermarkets. Although coffee milk contains some caffeine, it is sold in school cafeterias throughout the state. Strawberry milk is also popular. Iced coffee is popular in both summer and winter. Frozen lemonade, a mixture of ice-slush, lemons and sugar is popular in the summer, especially Del's Frozen Lemonade, a company based in Cranston.
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          Several foods and dishes are unique to Rhode Island, and are hard to find outside of the state. " Hot Wieners," which are sometimes called "gaggers" or "weenies" are smaller than a standard hot dog but are covered in a meat sauce, chopped onions, mustard, and celery salt. Submarine sandwiches are referred to as "grinders" in Rhode Island, with a popular version being the Italian grinder, which is made with Italian cold cuts (usually ham, prosciutto, capicola, salami, and Provolone cheese). Chourio (a spicy Portuguese sausage) and peppers, eaten with hearty bread, is also popular among the state's large Portuguese community. Another popular item is pizza strips. Sold in most supermarkets, they are rectangular strips of pizza without the cheese, and are often served cold. Spinach pies, similar to a calzone but filled with seasoned spinach instead of meat, sauce and cheese, are sold in many Italian bakeries and local supermarkets. Variations can include black olives or pepperoni with the spinach, or broccoli instead of spinach.


          The state is also known for its jonnycakes. As in colonial times, johnny cakes are made with corn meal and water, and pan fried much like pancakes. During fairs and carnivals, Rhode Islanders enjoy dough boys, plate-sized disks of deep fried dough sprinkled with cinnamon and sugar. While these are known as zeppolas in other states, such as New York, in Rhode Island zeppolas or zeppolis are completely different. Traditionally eaten on Saint Joseph's Day (widely celebrated across the state), St. Joseph's Day zeppolis are doughnut-like pastries with exposed centers of vanilla pudding or riccota cream, topped with a cherry.


          The Ocean State's tradition has a strong tradition of seafood. Shellfish is extremely popular, with clams being used in multiple ways. Taken from the Narragansett "Poquauhock" (see "A Key into the Language of America" by Roger Williams 1643)"Quahaug" is a more correct spelling for this popular shellfish. The quahog (whose shell is Rhode Island's state shell) is a large clam which is mixed with stuffing and spicy minced sausage and then baked in the shell to form a "Stuffie." Steamed clams are also a very popular dish. Fried squid, or "calamari," is most popular in Italian restaurants, typically served Sicilian-style: tossed with spicy banana peppers and with marinara sauce on the side.


          Rhode Island, like the rest of New England, has a long tradition of clam chowder. While the white "New England" variety is popular and the red "Manhattan" variety is not uncommon, Rhode Island makes a clear chowder, known as "Rhode Island Clam Chowder."


          Perhaps the most unusual culinary tradition in Rhode Island is the " clam cake." The clam cake (also known as a fritter) is a deep fried ball of buttery dough with chopped bits of clam inside. They are sold by the half-dozen or dozen in most seafood restaurants around the state. The quintessential summer meal in Rhode Island is "clam cakes and chowder."


          It is also said that Clams Casino originated in Rhode Island after being "invented" by Julius Keller, the maitre d' in the original Casino next to the seaside Towers in Narragansett. Clams Casino resemble the beloved stuffed quahog but are generally made with the smaller littleneck or cherrystone clam and are unique in their use of bacon as a topping.


          


          Sports


          
            	Pawtucket Red Sox, AAA (minor league baseball) affiliate of the Boston Red Sox


            	Providence Bruins, AHL (minor league hockey) affiliate of the Boston Bruins


            	Newport Gulls, NECBL (New England Collegiate Baseball League)


            	Rhode Island Stingrays, USL PDL minor league soccer team


            	Rhode Island Rams*, Division 1 NCAA Basketball Team of the University of Rhode Island


            	Brown University Bears, Division 1 NCAA Basketball Team


            	Providence Friars, Division 1 NCAA Basketball Team of Providence College


            	Bryant Bulldogs, Division 2 NCAA Basketball Team of Bryant University

          


          The Providence Grays won the first World Championship in baseball history in 1884. The team played their home games at the old Messer Street Field in Providence. The Grays played in the National League from 1878 to 1885. They defeated the New York Metropolitans of the American Association in a best of five game series at the Polo Grounds in New York. Providence won three straight games to become the first champions in major league baseball history.


          Babe Ruth played for the minor league Providence Grays of 1914 and hit his only official minor league home run for that team before being recalled by the Grays parent club, the Boston Red Stockings.


          A now defunct professional football team, the Providence Steam Roller won the 1928 NFL title. They used to play in a 10,000 person stadium called the Cycledrome. A team by a similar name, the Providence Steamrollers, played in the Basketball Association of America, which would become the National Basketball Association.


          From 1930 to 1983, America's Cup races were sailed off Newport, and the first few extreme-sport X Games and Gravity Games were hosted in the state's capital city.


          Landmarks
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          The state capitol building is made of white Georgian marble. On top is the world's fourth largest self-supported marble dome. It houses the Rhode Island Charter of 1663 and other state treasures.


          Providence is home to the First Baptist Church in America, the oldest Baptist church in the Americas, which was founded by Roger Williams in 1638. Providence is the home of the first fully automated post office in the country. The seaside city of Newport is home to many famous mansions, including The Breakers, Marble House and Belcourt Castle. It is also home to the Touro Synagogue, dedicated on 2 December 1763, considered by locals to be the first synagogue within the United States (see below for information on New York City's contestant), and still serving. The synagogue showcases the religious freedoms that were established by Roger Williams as well as impressive architecture in a mix of the classic colonial and Sephardic style. The Newport Casino is a National Historic Landmark building complex that presently houses the International Tennis Hall of Fame and features an active grass-court tennis club.


          Rhode Island is home to the famous roadside attraction Nibbles Woodaway, the Big Blue Bug, the world's largest termite.


          Fort Adams, on Narragansett Bay, was the setting for the finish of Eco-Challenge 1995.


          Scenic Route 1A (known locally as Ocean Road) in Narragansett is home to "The Towers", a large stone arch. It was once the entrance to the famous Narragansett casino that burned down in 1900. The towers now serve as a tourist information centre and also a banquet hall for events like weddings and birthday parties.


          


          Famous Rhode Islanders


          
            
              	Rhode Island State Symbols
            


            
              	
            


            
              	Living Symbols
            


            
              	- Bird

              	Rhode Island Red Chicken
            


            
              	- Fish

              	Striped bass
            


            
              	- Flower

              	Violet
            


            
              	- Tree

              	Red maple
            


            
              	Beverage

              	Coffee milk
            


            
              	Food

              	Rhode Island Greening Apple
            


            
              	Mineral

              	Bowenite
            


            
              	Rock

              	Cumberlandite
            


            
              	Shell

              	Northern Quahog
            


            
              	Slogan(s)

              	Unwind
            


            
              	Soil

              	Narragansett
            


            
              	Song(s)

              	Rhode Island,

              Rhode Island, It's for Me
            


            
              	Tartan

              	Rhode Island Tartan
            


            
              	Route Marker(s)

              	
                [image: Rhode Island Route Marker]

              
            


            
              	Quarter

              	
                
                  [image: Rhode Island quarter]

                  2001
                

              
            


            
              	See Also
            

          


          


          Popular culture


          The state of Rhode Island is often depicted in popular culture, partly due to its natives the Farrelly brothers and former resident and creator of the television show Family Guy, Seth MacFarlane.


          


          Famous firsts in Rhode Island


          
            	Rhode Island enacted the first law prohibiting slavery in North America on May 18, 1652.


            	Slater Mill in Pawtucket was the first commercially successful cotton-spinning mill with a fully mechanized power system in America and was the birth place of the Industrial Revolution.


            	The oldest Fourth of July Parade in the country is still held annually in Bristol, RI.


            	The first Baptist Church in America was founded in Providence in 1638.


            	Ann Smith Franklin of the Newport Mercury was the first woman newspaper editor in America ( August 22, 1762). She was the editor of "The Newport Mercury" in Newport, Rhode Island.


            	Touro Synagogue, the first synagogue in America, was founded in Newport in 1763. Other sources say the first synagogue was the Mill Street, now South William Street, Synagogue in New York City, built by the Shearith Israel congregation in 1729 (or 1730), having earlier met in rented quarters, making Touro Synagogue the second-oldest in the United States.


            	The first armed act of rebellion in America against the British Crown was the boarding and burning of the Revenue Schooner Gaspee in Narragansett Bay on June 10, 1772.


            	The idea of a Continental Congress was first proposed at a town meeting in Providence on May 17, 1774. Rhode Island elected the first delegates ( Stephen Hopkins and Samuel Ward) to the Continental Congress on June 15, 1774.


            	The Rhode Island General Assembly created the first standing army in the colonies (1,500 men) on April 22, 1775.


            	On June 15, 1775, the first naval engagement of the American Revolution occurred between a Colonial Sloop commanded by Capt. Abraham Whipple and an armed tender of the British Frigate Rose. The tender was chased aground and captured. Later in June, the General Assembly created the first American Navy when it commissioned the Sloops Katy and Washington, armed with 24 guns and commanded by Abraham Whipple, who was promoted to Commodore.


            	Rhode Island was the first Colony to declare independence from Britain on May 4, 1776.


            	Pelham Street in Newport was the first in America to be illuminated by gaslight in 1806.


            	The first strike in the United States in which women participated occurred in Pawtucket in 1824.


            	Watch Hill has the nations oldest carousel that has been in continuous operation since 1850.


            	The motion picture machine (a machine showing animated pictures) was patented in Providence on April 23, 1867.


            	The first lunch wagon in America was introduced in Providence in 1872.


            	The first nine hole golf course in America was completed in Newport in 1890.


            	The first state health laboratory was established in Providence on September 1, 1894


            	The Rhode Island State House was the first building with an all- marble dome to be built in the United States (18951901)


            	The first automobile race on a track was held in Cranston on September 7, 1896.


            	The first automobile parade was held in Newport on September 7, 1899 on the grounds of Belcourt Castle.


            	The first NFL night game was held on November 6, 1929 at Providence's Kinsley Park. The Chicago (now Arizona) Cardinals defeated the Providence Steam Roller 16-0.

          


          


          Cities and towns


          
            [image: A historic side street in Newport]

            
              A historic side street in Newport
            

          


          There are 39 cities and towns in Rhode Island. Major population centers today result from historical factors  with the advent of the water-powered mill development took place predominantly along the Blackstone, Seekonk, and Providence Rivers.


          Ranked by population, the state's 8 cities are:


          
            	Providence (175,255)


            	Warwick (87,233)


            	Cranston (79,269)


            	Pawtucket (73,742)


            	East Providence (49,515)


            	Woonsocket (44,328)


            	Newport (26,475)


            	Central Falls (19,159)

          


          In common with many other New England states, some Rhode Island cities and towns are further partitioned into villages that reflect historic townships which were later combined for administrative purposes. Notable villages include Kingston, in the town of South Kingstown, which houses the University of Rhode Island, and Wickford, in North Kingstown, the site of an annual international art festival.


          


          Education


          


          Primary and secondary schools


          


          Colleges and universities


          Rhode Island has 14 colleges and universities:


          
            
              	Brown University


              	Bryant University


              	Community College of Rhode Island


              	Gibbs College


              	Johnson & Wales University


              	Naval War College


              	New England Institute of Technology


              	Providence College


              	Rhode Island College


              	Rhode Island School of Design


              	Roger Williams University


              	Salve Regina University


              	University of Rhode Island


              	Zion Bible College

            

          


          


          Transportation


          
            [image: A Pawtucket bound RIPTA bus on the #51 line loads at Kennedy Plaza.]

            
              A Pawtucket bound RIPTA bus on the #51 line loads at Kennedy Plaza.
            

          


          The Rhode Island Public Transit Authority (RIPTA), which has its hub in downtown Providence manages local bus transit for the state, serving 38 out of 39 Rhode Island communities. RIPTA has 58 bus lines, 2 tourist trolley lines known as LINK, and a seasonal ferry to Newport. The southern terminus of the MBTA commuter rail Providence/Stoughton Line is also in downtown Providence and connects to Boston. Ferry services link Block Island, Prudence Island, and Hog Island to the Rhode Island mainland.


          
            [image: The Claiborne Pell Newport Bridge]

            
              The Claiborne Pell Newport Bridge
            

          


          The major airport is T. F. Green Airport in Warwick, though Logan International Airport in Boston is also used. The commuter rail is in the process of being extended to the airport, which will link by rail T.F. Green to Providence and Boston.


          Interstate 95 runs diagonally across the state connecting major population centers, while the auxiliary interstate 295 provides a bypass around Providence. Narragansett Bay has a number of suspension bridge crossings connecting Aquidneck Island and Conanicut Island to the mainland, most notably the Claiborne Pell Newport Bridge and the Jamestown-Verrazano Bridge.


          


          State symbols


          State symbols include:


          
            	State bird - " Rhode Island Red,"


            	State flower - " Violet,"


            	State tree - " Red Maple,"


            	State drink - " Coffee Milk,"
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              	General
            


            
              	Name, Symbol, Number

              	rhodium, Rh, 45
            


            
              	Chemical series

              	transition metals
            


            
              	Group, Period, Block

              	9, 5, d
            


            
              	Appearance

              	silvery white metallic

              [image: ]
            


            
              	Standard atomic weight

              	102.90550 (2) gmol1
            


            
              	Electron configuration

              	[Kr] 4d8 5s1
            


            
              	Electrons per shell

              	2, 8, 18, 16, 1
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	12.41 gcm3
            


            
              	Liquid density at m.p.

              	10.7 gcm3
            


            
              	Melting point

              	2237 K

              (1964 C, 3567 F)
            


            
              	Boiling point

              	3968 K

              (3695 C, 6683 F)
            


            
              	Heat of fusion

              	26.59  kJmol1
            


            
              	Heat of vaporization

              	494  kJmol1
            


            
              	Specific heat capacity

              	(25C) 24.98 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	2288

                    	2496

                    	2749

                    	3063

                    	3405

                    	3997
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	cubic face centered
            


            
              	Oxidation states

              	4, 3, 2, 1

              ( amphoteric oxide)
            


            
              	Electronegativity

              	2.28 (Pauling scale)
            


            
              	Ionization energies

              	1st: 719.7 kJ/mol
            


            
              	2nd: 1740 kJ/mol
            


            
              	3rd: 2997 kJ/mol
            


            
              	Atomic radius

              	135  pm
            


            
              	Atomic radius (calc.)

              	173 pm
            


            
              	Covalent radius

              	135 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	no data
            


            
              	Electrical resistivity

              	(0 C) 43.3 nm
            


            
              	Thermal conductivity

              	(300K) 150 Wm1K1
            


            
              	Thermal expansion

              	(25C) 8.2 mm1K1
            


            
              	Speed of sound (thin rod)

              	(20 C) 4700 m/s
            


            
              	Young's modulus

              	275 GPa
            


            
              	Shear modulus

              	150 GPa
            


            
              	Bulk modulus

              	380 GPa
            


            
              	Poisson ratio

              	0.26
            


            
              	Mohs hardness

              	6.0
            


            
              	Vickers hardness

              	1246 MPa
            


            
              	Brinell hardness

              	1100 MPa
            


            
              	CAS registry number

              	7440-16-6
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of rhodium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	99Rh

                    	syn

                    	16.1 d

                    	

                    	-

                    	99Ru
                  


                  
                    	

                    	0.089, 0.353,

                    0.528

                    	-
                  


                  
                    	101 mRh

                    	syn

                    	4.34 d

                    	

                    	-

                    	101Ru
                  


                  
                    	IT

                    	0.157

                    	101Rh
                  


                  
                    	

                    	0.306, 0.545

                    	-
                  


                  
                    	101Rh

                    	syn

                    	3.3 y

                    	

                    	-

                    	101Ru
                  


                  
                    	

                    	0.127, 0.198,

                    0.325

                    	-
                  


                  
                    	102 mRh

                    	syn

                    	2.9 y

                    	

                    	-

                    	102Ru
                  


                  
                    	

                    	0.475, 0.631,

                    0.697, 1.046

                    	-
                  


                  
                    	102Rh

                    	syn

                    	207 d

                    	

                    	-

                    	102Ru
                  


                  
                    	+

                    	0.826, 1.301

                    	102Ru
                  


                  
                    	-

                    	1.151

                    	102Pd
                  


                  
                    	

                    	0.475, 0.628

                    	-
                  


                  
                    	103Rh

                    	100%

                    	103Rh is stable with 58 neutrons
                  


                  
                    	105Rh

                    	syn

                    	35.36 h

                    	-

                    	0.247, 0.260,

                    0.566

                    	105Pd
                  


                  
                    	

                    	0.306, 0.318

                    	-
                  

                

              
            


            
              	References
            

          


          Rhodium (pronounced /ˈroʊdiəm/) is a chemical element with the symbol Rh and atomic number 45. A rare silvery-white hard transition metal and a member of the platinum group, rhodium is found in platinum ores and is used in alloys with platinum and as a catalyst. It is usually the most expensive precious metal, though it is sometimes surpassed by rhenium, depending on the market.


          


          Notable characteristics


          Rhodium is a hard silvery white and durable metal that has a high reflectance. Rhodium metal does not normally form an oxide, even when heated. Oxygen is absorbed from the atmosphere at the melting point of rhodium, but on solidification the oxygen is released. Rhodium has both a higher melting point and lower density than platinum. It is not attacked by acids: it is completely insoluble in nitric acid and dissolves slightly in aqua regia. A complete dissolution of rhodium in powder form is only obtained in sulfuric acid.


          


          Applications


          The primary use of this element is as an alloying agent for hardening platinum and palladium. These alloys are used in furnace windings, bushings for glass fibre production, thermocouple elements, electrodes for aircraft spark plugs, and laboratory crucibles. Other uses include:


          
            	It is used as an electrical contact material due to its low electrical resistance, low and stable contact resistance, and its high corrosion resistance.


            	Plated rhodium, made by electroplating or evaporation, is extremely hard and is used for optical instruments.


            	This metal finds use in jewelry and for decorations. It is electroplated on white gold and platinum to give it a reflective white surface. This is known as rhodium flashing in the jewelry business. It also may be used in coating sterling silver in order to strengthen the metal from tarnish, as a result from the copper compound found in sterling silver.


            	It is also a highly useful catalyst in a number of industrial processes (notably it is used in the catalytic system of automobile catalytic converters and for catalytic carbonylation of methanol to produce acetic acid by the Monsanto process). It is used to catalyse addition of hydrosilanes to a double bond, a process important in manufacture of certain silicone rubbers.


            	The complex of a rhodium ion with BINAP gives a widely used chiral catalyst for chiral synthesis, as in the synthesis of menthol.


            	It is also used as a filter in mammography systems because of the characteristic x-rays it produces.

          


          


          History


          Rhodium ( Greek rhodon meaning "rose") was discovered in 1803 by William Hyde Wollaston, soon after his discovery of palladium. He made this discovery in England using crude platinum ore that he presumably obtained from South America.


          His procedure involved dissolving the ore in aqua regia, neutralizing the acid with sodium hydroxide (NaOH). He then precipitated the platinum by adding ammonium chloride, NH4Cl, as ammonium chloroplatinate. The element palladium was removed as palladium cyanide after treating the solution with mercuric cyanide. The material that remained was a red rhodium(III) chloride (hence the name): rhodium metal was isolated via reduction with hydrogen gas.


          


          Occurrence


          


          Normal mining


          The industrial extraction of rhodium is complex as the metal occurs in ores mixed with other metals such as palladium, silver, platinum, and gold. It is found in platinum ores and obtained free as a white inert metal which is very difficult to fuse. Principal sources of this element are located in South Africa, in river sands of the Ural Mountains, in North and South America and also in the copper- nickel sulfide mining area of the Sudbury, Ontario region. Although the quantity at Sudbury is very small, the large amount of nickel ore processed makes rhodium recovery cost effective. The main exporter of rhodium is South Africa (>80%) followed by Russia. The annual world production of this element is only about 25 tons and there are very few rhodium minerals. It is generally difficult to determine if a rock sample contains platinum group elements. As of October 2007, rhodium cost approximately eight times more than gold, 450 times more than silver, and 27,250 times more than copper by weight. Rhodium's typical historical price is about $1,000/troy oz, but in recent years it has increased to about $9,310/troy oz.


          


          As a fission product


          It is also possible to extract rhodium from used nuclear fuel, which contains rhodium (1 kg of the fission products of 235U contain 13.3 grams of 103Rh. So as a typical used fuel is 3% fission products by weight it will contain about 400 grams of rhodium per ton of used fuel. The longest lived radioisotope of rhodium is 102mRh which has a half life of 2.9 years, while the ground state (102Rh)has a half life of 207 days.


          Each kilo of fission rhodium will contain 6.62 ng of 102Rh and 3.68 ng of 102mRh. As 102Rh decays by beta decay to either 102Ru (80%) (some positron emission will occur) or 102Pd (20%) (some gamma ray photons with about 500 keV are generated) and the excited state decays by beta decay (electron capture) to 102Ru (some gamma ray photons with about 1 MeV are generated). If the fission occurs in an instant then 13.3 grams of rhodium will contain 67.1 MBq (1.81 mCi) of 102Rh and 10.8 MBq (291 Ci) of 102mRh. As it is normal to allow used nuclear fuel to stand for about five years before reprocessing, much of this activity will decay away leaving 4.7 MBq of 102Rh and 5.0 MBq of 102mRh. If the rhodium metal was then left for 20 years after fission, then the 13.3 grams of rhodium metal would contain 1.3 kBq of 102Rh and 500 kBq of 102mRh. At first glance the rhodium might be adding to the resource value of reprocessed fission waste, but the cost of the separation of the rhodium from the other metals needs to be considered.


          
            [image: The radioactivity in MBq per gram of each of the platinum group metals which are formed by the fission of uranium, ruthenium is the most radioactive. Palladium has an almost constant activity due to the very long lived 107Pd, while rhodium is the least radioactive]

            
              The radioactivity in MBq per gram of each of the platinum group metals which are formed by the fission of uranium, ruthenium is the most radioactive. Palladium has an almost constant activity due to the very long lived 107Pd, while rhodium is the least radioactive
            

          


          


          Isotopes


          Naturally occurring rhodium is composed of only one isotope, 103Rh. The most stable radioisotopes are 101Rh with a half-life of 3.3 years, 102Rh with a half-life of 207 days, 102mRh with a half-life of 2.9 years, and 99Rh with a half-life of 16.1 days. Twenty other radioisotopes have been characterized with atomic weights ranging from 92.926 u (93Rh) to 116.925 u (117Rh). Most of these have half-lifes that are less than an hour except 100Rh (half-life: 20.8 hours) and 105Rh (half-life: 35.36 hours). There are also numerous meta states with the most stable being 102mRh (0.141 MeV) with a half-life of about 207 days and 101mRh (0.157 MeV) with a half-life of 4.34 days. See isotopes of rhodium.


          The primary decay mode before the only stable isotope, 103Rh, is electron capture and the primary mode after is beta emission. The primary decay product before 103Rh is ruthenium and the primary product after is palladium.


          


          Precautions


          Rhodium metal is, as a noble metal, inert.


          However, when rhodium is chemically bound, it is reactive. Rhodium compounds are not often encountered by most people and should be considered to be highly toxic and carcinogenic. Lethal intake (LD50) for rats is 12.6 mg/kg of rhodium chloride (RhCl3). Rhodium compounds can stain human skin very strongly. The element plays no biological role in humans. However, if used plainly, without compounds, the metal is harmless.


          


          Symbolic uses


          Rhodium has been used for honours, or to symbolize wealth, when more commonly used metals such as silver, gold, or platinum are deemed insufficient. In 1979 the Guinness Book of World Records gave Paul McCartney a rhodium-plated disc for being history's all-time best-selling songwriter and recording artist. Guinness has also noted items such as the world's "Most Expensive Pen" or "Most Expensive Board Game" as containing rhodium.
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              	Safety data
            


            
              	[image: Rhodium(III) chloride]
            


            
              	Other names

              	Rhodium trichloride
            


            
              	Identifiers
            


            
              	CAS number

              	[10049-07-7] (anhydrous)
            


            
              	EINECS number

              	
            


            
              	RTECS number

              	VI9290000
            


            
              	Properties
            


            
              	Molecular formula

              	RhCl3
            


            
              	Molar mass

              	209.26 g/mol (anhydrous)
            


            
              	Appearance

              	dark red solid
            


            
              	Density

              	5.38 g/cm3, solid
            


            
              	Melting point

              	
                450 C (uncertain)

              
            


            
              	Boiling point

              	
                717 C

              
            


            
              	Solubility in water

              	soluble
            


            
              	Acidity (pKa)

              	acidic in solution
            


            
              	Structure
            


            
              	Crystal structure

              	YCl3
            


            
              	Coordination

              geometry

              	octahedral
            


            
              	Thermochemistry
            


            
              	Std enthalpy of

              formation fHo298

              	-234 kJ/mol
            


            
              	Hazards
            


            
              	EU classification

              	not listed
            


            
              	Flash point

              	non-flammable
            


            
              	Related compounds
            


            
              	Other anions

              	Rhodium(III) fluoride

              Rhodium(III) bromide

              Rhodium(III) iodide
            


            
              	Other cations

              	Cobalt(II) chloride

              Iridium(III) chloride
            


            
              	Related compounds

              	Ruthenium(III) chloride

              Palladium(II) chloride
            


            
              	Except where noted otherwise, data are given for

              materials in their standard state

              (at 25C, 100kPa)

              Infobox references
            

          


          Rhodium(III) chloride usually refers to hydrated rhodium trichloride, a molecular compound with the formula RhCl3(H2O)3. Another prominent rhodium chloride is RhCl3, a polymeric solid with the AlCl3 structure. Inexperienced workers sometimes confuse the two rhodium chlorides, but their behaviour is completely different. Most chemistry ascribed to "rhodium trichloride" requires the use of the hydrated form. Some procedures calling for a rhodium chloride imply the use of Na3RhCl6, which is also a molecular, hence reactive, form of Rh(III).


          Rhodium(III) chlorides are the products of the separation of rhodium from the other platinum group metals.


          


          Properties


          RhCl3(H2O)x exists as dark red diamagnetic crystals. It is mildly hygroscopic. It is soluble in water to give reddish solutions that, depending on the age of the solution, contain varying proportions of RhCl3(H2O)3, [RhCl2(H2O)4]+, and [RhCl(H2O)5]2+.


          


          Preparation


          RhCl3(H2O)3 is produced by the action of hydrochloric acid on hydrated rhodium(III) oxide. RhCl3(H2O)3 can be crystallized from a solution in concentrated hydrochloric acid. This method helps to remove nitrogen-containing impurities.


          RhCl3 is prepared by reaction of chlorine with rhodium sponge at 200-300C. The corresponding reaction in molten sodium chloride affords Na3RhCl6.


          


          Coordination complexes


          RhCl3(H2O)3 is used to prepare a variety of complexes, as illustrated below. The Rh(III) complexes are generally kinetically inert with octahedral geometry. Rh(I) derivatives tend to be square planar.


          


          Ammines


          Ethanol solutions of RhCl3(H2O)3 react with ammonia to give the pentammine chloride [RhCl(NH3)5]2+. Zinc reduction of this cation followed by the addition of sulfate gives the colourless hydride[[RhH(NH3)5]SO4. Note that complexes of NH3 are generally referred to as "ammines".


          


          Thioethers


          Ethanolic solutions of RhCl3(H2O)3 react with dialkyl sulfides.


          
            	
              
                	RhCl3(H2O)3 + 3 SR2  RhCl3(SR2)3 + 3 H2O

              

            

          


          Both fac and mer stereoisomers of such compounds have been isolated.


          


          Tertiary phosphines


          Reaction of RhCl3(H2O)3 under mild conditions with tertiary phosphines affords adducts akin to the aforementioned thioether complexes. When these reactions are conducted in boiling ethanol solution, one obtains Rh(I) derivatives such as RhCl(PPh3)3, Wilkinson's catalyst. In this case, ethanol probably serves as the reducing agent, affording acetaldehyde.


          
            	
              
                	RhCl3(H2O)3 + 3 PPh3 + CH3CH2OH  RhCl(PPh3)3 + CH3CHO + 2 HCl + 3 H2O

              

            

          


          Alternatively, PPh3/H2O could be the reductant, affording OPPh3 and HCl.


          


          Pyridine


          Upon boiling in a mixture of ethanol and pyridine (py), RhCl3(H2O)3 gives trans-[RhCl2(py)4)]Cl. The reducing influence of the ethanol is apparent because the corresponding reaction in water affords fac-RhCl3(pyridine)3, analogous to the thioether derivatives. Oxidation of aqueous ethanolic solution of pyridine and RhCl3(H2O)3 by air affords blue paramagnetic[Cl(py)4Rh-O2Rh(py)4Cl]5+.


          


          Alkenes


          Reaction of RhCl3(H2O)3 with olefins affords compounds of the type Rh2Cl2(alkene)4. Most commonly, dialkenes are employed in this reaction, such as norbornadiene and 1,5-cyclooctadiene. Illustrative of its high reactivity of its alkene complexes, when 1,3-cyclooctadiene is treated with RhCl3(H2O)3 in ethanol, one obtains the 1,5-cyclooctadiene complex. The diolefin ligands can be removed by decomplexation using cyanide.


          


          Carbon monoxide


          Stirring a methanol solution of RhCl3(H2O)3 under 1 bar of carbon monoxide produces the dicarbonyldichlororhodate(I) anion, [RhCl2(CO)2]. Treatment of solid RhCl3(H2O)3 with flowing CO gives [RhCl(CO)2]2, a red solid which in turn dissolves in alcohols to in the presence of chloride to give the aforementioned dichloride.


          Numerous Rh-CO-PR3 (R = organic group) compounds have been prepared in the course of extensive investigations on hydroformylation catalysis. RhCl(PPh3)3 reacts with CO to give trans-RhCl(CO)(PPh3)2, stoichiometrically analogous to but less reactive than Vaska's complex. This same compound can be prepared using formaldehyde in place of CO. Trans-RhCl(CO)(PPh3)2 reacts with a mixture of NaBH4 and PPh3 gives RhH(CO)(PPh3)3.


          


          Rhodium and catalysis


          Beginning especially in the 1960's, RhCl3(H2O)3 was demonstrated to be catalytically active for a variety of reactions involving CO, H2, and alkene. For example, RhCl3(H2O)3 was shown to dimerise ethene to a mixture of cis and trans 2-butene:


          
            	
              
                	2 C2H4  CH3-CH=CH-CH3

              

            

          


          (Unfortunately this reaction fails for higher alkenes).


          Over the following decades, however, rhodium-based catalysis has emphasized reactions in organic solvents using organic ligands in place of H2O. Thus, ethylene dimerization was shown to involve catalysis by Rh2Cl2(C2H4)4. This and many related discoveries nurtured the then young field of "homogeneous catalysis", wherein the catalysts are dissolved in the medium with the substrate. Previous to this era, most metal catalysts were "heterogeneous", i.e. the catalysts were solids and the substrates were either liquid or gases.


          A significant advance in homogeneous catalysis was the finding that PPh3-derived complexes were particularly active catalytically as well as soluble in organic solvents. Best known of the phosphine-supported catalysts is RhCl(PPh3)3,: which catalyzes the hydrogenation and isomerization of alkenes. The hydroformylation. of alkenes is catalyzed by the related RhH(CO)(PPh3)3. Catalysis by rhodium is so efficient that it has significantly displaced the previous technology based on less expensive cobalt catalysts.


          



          


          Safety


          Rhodium(III) chloride is not listed under Annex I of Directive 67/548/EEC, but is usually classified as harmful, R22: Harmful if swallowed. Some Rh compounds have been investigated as anti-cancer drugs. Rhodium is not an essential element.


          It is listed in the inventory of the Toxic Substances Control Act (TSCA).
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              	Rhubarb
            


            
              	
                [image: ]


                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Magnoliopsida

                  


                  
                    	Order:

                    	Caryophyllales

                  


                  
                    	Family:

                    	Polygonaceae

                  


                  
                    	Genus:

                    	Rheum

                    L.
                  

                

              
            


            
              	Species
            


            
              	
                About 60, including:


                
                  	Rheum nobile


                  	Rheum officinale


                  	Rheum palmatum


                  	Rheum rhabarbarum


                  	Rheum rhaponticum

                

              
            

          


          Rheum is a genus of perennial plants that grow from thick short rhizomes. The genus is in the family Polygonaceae, and includes the vegetable rhubarb (Rheum rhabarbarum or Rheum x hybridum.) The plants have large leaves that are somewhat triangular shaped with long fleshy petioles. The flowers are small, greenish-white to rose-red, and grouped in large compound leafy inflorescences. A number of varieties of rhubarb have been domesticated both as medicinal plants and for human consumption. While the leaves are toxic, the stalks are used in pies and other foods for their tart flavor.


          


          Species


          The genus is represented by about 60 extant species. Among species found in the wild, those most commonly used in cooking are the Garden Rhubarb (R. rhabarbarum) and R. rhaponticum, which, though a true rhubarb, bears the common name False Rhubarb. The many varieties of cultivated rhubarb more usually grown for eating are recognised as Rheum x hybridum in the Royal Horticultural Societies list of recognised plant names. The drug rheum is prepared from the rhizomes and roots of another species, R. officinale or Medicinal Rhubarb. This species is also native to Asia, as is the Turkey Rhubarb (R. palmatum). Another species, the Sikkim Rhubarb (R. nobile), is limited to the Himalayas.


          Rheum species have been recorded as larval food plants for some Lepidoptera species including Brown-tail, Buff Ermine, Cabbage Moth, Large Yellow Underwing, The Nutmeg, Setaceous Hebrew Character and Turnip Moth.


          


          Description
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          Rheum species are herbaceous perennials with hermaphrodite flowers, consisting of a colored perianth, composed of six to nine segments, arranged in two rows. The flowers have nine stamina inserted on the torus at the base of the peranthium, they are free or subconnatent at their base. The ovary is simple and triangular shaped with three styles. The fruits are a three-sided caryopsis with winged sides, the seeds are albuminous and have straight embryos.


          


          Cultivation and consumption
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          The plant is indigenous to Asia, and many suggest that it was often used by the Mongolians; particularly, the Tatars tribes of the Gobi Desert. The plant has grown wild along the banks of the River Volga for centuries; it may have been brought there by Eurasian tribes, such as the Scythians, Huns, Magyars or Mongols. The term rhubarb is a combination of the Greek rha and barbarum; rha being a term that referred both to the plant and to the River Volga. Varieties of rhubarb have a long history as medicinal plants in traditional Chinese medicine, but the use of rhubarb as food is a relatively recent innovation, first recorded in 17th century England, after affordable sugar became available to common people, and reaching a peak between the 20th century's two world wars. Rhubarb first came to America in the 1820s, entering the country in Maine and Massachusetts and moving westwards with the settlers.


          Rhubarb is now grown in many areas and thanks to greenhouse production is available throughout much of the year. Grown primarily for its fleshy petioles, commonly known as rhubarb sticks or stalks. In temperate climates rhubarb is one of the first food plants to be ready for harvest, usually in mid to late spring (April/May in the Northern Hemisphere, October/November in the Southern Hemisphere), and the season for field-grown plants lasts until September. In the northwestern states of Oregon and Washington, there are typically two harvests: one from late April to May and another from late June and into July. Rhubarb is ready to be consumed as soon as it is harvested, and freshly cut stalks will be firm and glossy.


          The colour of the rhubarb stalks can vary from the commonly associated deep red, through speckled pink, to simply green. The colour results from the presence of anthocyanins, and varies according to both rhubarb variety and production technique. The colour is not related to its suitability for cooking: The green-stalked rhubarb is more robust and has a higher yield, and the red-coloured stalks are more popular with consumers.


          The stalks, which are petioles, can be cooked in a variety of ways. Stewed, they yield a tart sauce that can be eaten with sugar and stewed fruit or used as filling for pies (see rhubarb pie), tarts, and crumbles. This common use has led to the slang term for rhubarb, "pie plant". Cooked with strawberries or apples as a sweetener, or with stem or root ginger, rhubarb makes excellent jam. It can also be used to make wine and as an ingredient in baked goods.


          In former days, a common and affordable sweet for children in parts of the United Kingdom and Sweden was a tender stick of rhubarb, dipped in sugar. In the UK the first rhubarb of the year is grown by candlelight in dark sheds dotted around the noted " Rhubarb Triangle" of Wakefield, Leeds and Morley, a practice that produces a sweeter, more tender stalk.
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          In warm climates, rhubarb will grow all year round, but in colder climates the parts of the plant above the ground disappear completely during winter, and begin to grow again from the root in early spring. It can be forced, that is, encouraged to grow early, by raising the local temperature. This is commonly done by placing an upturned bucket over the shoots as they come up. Because rhubarb is a seasonal plant, obtaining fresh rhubarb out of season is difficult, especially in the UK, and it may be a sign of someone's social stratification if they have fresh rhubarb out of season.


          Rhubarb can successfully be planted in containers, so long as the container is large enough to accommodate a season's growth.


          Rhubarb is used as a strong laxative and for its astringent effect on the mucous membranes of the mouth and the nasal cavity.


          


          Toxic effects
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          Rhubarb leaves contain poisonous substances. Rhubarb leaves contain oxalic acid, a corrosive and nephrotoxic acid that is present in many plants. The LD50 (median lethal dose) for pure oxalic acid is predicted to be about 375 mg/kg body weight, or about 25 g for a 65 kg (~140 lb) human. While the oxalic acid content of rhubarb leaves can vary, a typical value is about 0.5%, so a rather unlikely five kilograms of the extremely sour leaves would have to be consumed to reach an LD50 dose of oxalic acid. However, the leaves are believed to also contain an additional, unidentified toxin. In the petioles, the amount of oxalic acid is much lower, only about 2-2.5% of the total acidity, especially when harvested before mid-June (in the northern hemisphere), but it is still enough to cause slightly rough teeth.


          The roots have been used as strong laxative for over 5,000 years. The roots and stems are rich in anthraquinones, such as emodin and rhein. These substances are cathartic and laxative, which explains the sporadic abuse of Rhubarb as a slimming agent. Anthraquinones are yellow or orange and may colour the urine.


          


          Other uses of the word
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          It is or was common for a crowd of extras in acting to shout the word "rhubarb" repeatedly and out of step with each other, to cause the effect of general hubbub. As a result, the word "rhubarb" sometimes is used to mean "length of superfluous text in speaking or writing", or a general term to refer to irrelevant chatter by chorus or extra actors. The American equivalent is walla.


          Possibly from this usage, possibly from a variant on " rube", or perhaps some of both, the word also denotes a loud argument. The term has been most commonly used in baseball.


          The term "rhubarb" as it relates to baseball is an antiquated reference to a fight amongst many players. The iconic bench-clearing brawl is known as a "rhubarb".
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          In the 1989 film Batman, The Joker ( Jack Nicholson) tells Bruce Wayne ( Michael Keaton) to "never rub another man's rhubarb". The term was used as a threat to Bruce Wayne warning him to leave both men's love interest Vicki Vale ( Kim Basinger) alone.


          In the 1951 film adaptation of the Pulitzer Prize winning play by Tennessee Williams, A Streetcar Named Desire, Stanley ( Marlon Brando) gets into a ruckus at the bowling alley. His wife Stella (Kim Hunter) points him out to her sister Blanch (Vivien Leigh) and says, "(he's) the one that's making all the rhubarb", to describe him as the person at the centre of, or instigator of, the disruption.


          The phrase "out in the rhubarb patch" can be used to describe a place being in the far reaches of an area. Rhubarb is usually grown at the outer edges of the garden in the less desirable and unkept area. Wheras the leaves and roots are poisonous, the stem is not. The term also refers to a 1954 book by Red Barber and Barney Stein, The Rhubarb Patch: The Story of the Modern Brooklyn Dodgers in which "Rhubarb Patch" was used in both its baseball and more general connotations to describe Ebbets Field, the home of the Brooklyn Dodgers.


          In Canada, the phrase "putting it in the rhubarb" describes driving a vehicle off the road, possibly into roadside vegetation.


          "Donkey Rhubarb" refers to Japanese knotweed and is also the name of an EP by Aphex Twin


          
            Retrieved from " http://en.wikipedia.org/wiki/Rhubarb"
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              	Rhythm and blues
            


            
              	Stylistic origins

              	
                
                  Jazz

                  Blues (esp. electric)

                  Trad pop

                  Gospel
                

              
            


            
              	Cultural origins

              	
                
                  1940s United States
                

              
            


            
              	Typical instruments

              	
                
                  Guitar - Bass - Harmonica - Trumpet - Saxophone - Drum kit - Piano - Organ - Keyboard
                

              
            


            
              	Mainstream popularity

              	Significant from 1940s to 1960s; iconic afterwards
            


            
              	Derivative forms

              	Contemporary R&B - Reggae - Ska - Rock and roll - Funk
            


            
              	Subgenres
            


            
              	Doo wop
            


            
              	Fusion genres
            


            
              	Soul music - Rockabilly
            

          


          Rhythm and blues (also known as R&B or RnB) is a popular music genre combining jazz, gospel, and blues influences, first performed by African American artists. It is now performed worldwide by people of many cultures and ethnic groups.


          Writer/producer Robert Palmer defined "rhythm & blues as a catchall term referring to any music that was made by and for black Americans." He has used the term R&B as a synonym for jump blues. Lawrence Cohn, author of Nothing but the Blues, writes that rhythm and blues was an umbrella term invented for industry convenience. According to him, the term embraced all black music except classical music and religious music, unless a gospel song sold enough to break into the charts.


          


          Late 1940s


          In 1947, the term rhythm and blues was coined as a musical marketing term in the United States by Jerry Wexler of Billboard magazine. It replaced the term race music, which originally came from within the black community, but was deemed offensive in the postwar world. In that year, Louis Jordan dominated the top five listings of the R&B charts with three songs, and two of the top five songs were based on the boogie-woogie rhythms that had come to prominence during the 1940s.


          Jordan's band, the Tympany Five (formed in 1938), consisted of him on saxophone and vocals, along with musicians on trumpet, tenor saxophone, piano, bass and drums.Lawrence Cohn described the music as "grittier than his boogie-era jazz-tinged blues". Robert Palmer described it as "urbane, rocking, jazz based music with a heavy, insistent beat". Jordan's cool music, along with that of Big Joe Turner, Roy Brown, Billy Wright, and Wynonie Harris, is now also referred to as jump blues.


          In 1948, RCA Victor was marketing black music under the name Blues and Rhythm. That year found the Wynonie Harris remake of Roy Brown's original 1947 recording " Good Rockin' Tonight" in the #2 spot, following band leader Sonny Thompson's "Long Gone" at #1.


          In 1949, the term rhythm and blues replaced the Billboard category Harlem Hit Parade. Also in that year, "The Huckle-Buck", recorded by band leader and saxophonist Paul Williams, was the #1 R&B tune, remaining on top of the charts for nearly the entire year. Written by musician and arranger Andy Gibson, the song was described as a "dirty boogie" because it was risque and raunchy. Paul Williams and His Hucklebuckers' concerts were sweaty riotous affairs that got shut down on more than one occasion. Their lyrics, by Roy Alfred (who later co-wrote the 1955 hit " (The) Rock and Roll Waltz"), were mildly sexually suggestive, and one teenager from Philadelphia said "That Hucklebuck was a very nasty dance." Also in 1949, a new version of a 1920s blues song, " Ain't Nobody's Business" was a #4 hit for Jimmy Witherspoon, and Louis Jordan and the Tympany Five once again made the top 5 with " Saturday Night Fish Fry".


          


          Early to mid 1950s


          Working with African American musicians, Greek American Johnny Otis, who had signed with the Newark, New Jersey-based Savoy Records, produced many R&B hits in 1951, including: "Double Crossing Blues", "Mistrustin' Blues" and "Cupid's Boogie", all of which hit number one that year. Otis scored ten top ten hits that year. Other hits include: "Gee Baby", "Mambo Boogie" and "All Nite Long". The Clovers, a vocal trio who sang a distinctive sounding combination of blues and gospel, had the #5 hit of the year with "Don't You Know I Love You" on Atlantic Records. Also in July 1951, Cleveland, Ohio DJ Alan Freed started a late-night radio show called "The Moondog Rock Roll House Party" on WJW-AM (850). Freed's show was sponsored by Fred Mintz, whose R&B record store had a primarily African American clientele. Freed began referring to the rhythm and blues music he played as rock and roll.


          Ruth Brown, on the Atlantic Records label, placed hits in the top 5 every year from 1951 through 1954: " Teardrops from My Eyes", "Five, Ten, Fifteen Hours", "(Mama) He Treats Your Daughter Mean" and " What a Dream". Faye Adamss "Shake a Hand" made it to #2 in 1952. In 1953, the R&B record-buying public made Willie Mae Thornton's original recording of Leiber and Stoller's Hound Dog the #3 hit that year. That same year The Orioles, a doo-wop group, had the #4 hit of the year with Crying in the Chapel.


          In 1954 The Chords' " Sh-Boom" became the first hit to cross over from the R&B chart to hit the top 10 early in the year. Late in the year, and into 1955, " Hearts of Stone" by The Charms made the top 20.


          


          Mid to late 1950s


          Fats Domino made the top 30 of the pop charts in 1952 and 1953, then the top 10 with " Ain't That a Shame". Ray Charles came to national prominence in 1955 with " I Got a Woman". It was an upfront use of gospel music conventions in an R&B context. Big Bill Broonzy said of Charles' music: "He's mixing the blues with the spirituals... I know that's wrong." At the urging of Leonard Chess at Chess Records, Chuck Berry had reworked a fiddle tune with a long history, " Ida Red". The resulting " Maybellene" was not only a #3 hit on the R&B charts that year, but it also reached into the top 30 on the pop charts. Alan Freed, who had moved to the much larger market of New York City, helped the record become popular with white teenagers. Freed had been given part of the writers' credit by Chess in return for his promotional activities; a common practice at the time. Also at Chess Records in 1955, Bo Diddley's debut record " Bo Diddley"/" I'm A Man" climbed to #2 on the R&B charts and popularized the Bo Diddley beat.


          In 1956 an R&B "Top Stars of '56" tour took place. With headliners Al Hibbler, Frankie Lymon and the Teenagers, and Carl Perkins, whose " Blue Suede Shoes" was very popular with R&B music buyers. Some of the performers completing the bill were Chuck Berry, Cathy Carr, Shirley & Lee, Della Reese, the Cleftones, and the Spaniels with Illinois Jacquet's "Big Rockin' Rhythm Nand. Cities visited by the tour included Columbia, SC, Annapolis, MD, Pittsburgh, PA, Syracuse, Rochester and Buffalo, NY, into Canada, and through the mid Western US ending in Texas. In Columbia the concert ended with a near riot as Perkins began his first song as the closing act. Perkins is quoted as saying, "It was dangerous. Lot of kids got hurt. There was a lot of rioting going on, just crazy, man! The music drove 'em insane." In Annapolis 70,000 to 50,000 people tried to attend a sold out performance with 8,000 seats. Roads were clogged for seven hours.


          Two Elvis Presley records made the R&B top five in 1957: " Jailhouse Rock"/"Treat Me Nice" at #1, and " All Shook Up" at #5, an unprecedented acceptance of a non- African American artist into a music category known for being created by blacks. Nat King Cole, a former jazz pianist who had had #1 and #2 hits on the pop charts in the early 1950s (" Mona Lisa" at #2 in 1950 and " Too Young" at #1 in 1951), had a record in the top 5 in the R&B charts in 1958, "Looking Back"/"Do I Like It".


          In 1959, two black-owned record labels, one of which would become hugely successful, made their debut: Sam Cooke's Sar, and Berry Gordy's Motown Records. Brook Benton was at the top of the R&B charts in 1959 and 1960 with one #1 and two #2 hits. Benton had a certain warmth in his voice that attracted a wide variety of listeners, and his ballads led to comparisons with performers such as Cole, Sinatra and Tony Bennett.


          [bookmark: 1960s-_Present]


          1960s- Present


          Sam Cookes #5 hit " Chain Gang" is indicative of R&B in 1960, as is Chubby Checker's #5 hit " The Twist". By the early 1960s, the music industry category previously known as rhythm and blues was being called soul music, and similar music by white artists was labeled blue eyed soul.


          Motown had its first million-selling single in 1960 with The Miracles' " Shop Around". In 1961, Stax Records had its first hit with Carla Thomas' pop-influenced "Gee Whiz! (Look at His Eyes), which featured violins, piano, drums and backup singers." Its next major hit, the Mar-Keys' instrumental " Last Night", was released the same year. "Last Night" introduced the rawer Memphis soul sound, built around horns, electric organs, guitars, and drums, which became the sound the Stax would be most noted for.


          By the 1970s, the term rhythm and blues was being used as a blanket term to describe soul and funk. In the 2000s, the initialism R&B is almost always used instead of the full rhythm and blues, and mainstream use of the term usually refers to contemporary R&B, which is a modern version of soul and funk-influenced pop music that originated as disco faded from popularity.
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Liliopsida

                  


                  
                    	Order:

                    	Poales

                  


                  
                    	Family:

                    	Poaceae

                  


                  
                    	Genus:

                    	Oryza

                  

                

              
            


            
              	Species
            


            
              	
                
                  	Oryza glaberrima


                  	Oryza sativa
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              	Rice, white, long-grain, regular,

              raw, unenriched

              Nutritional value per 100g (3.5 oz)
            


            
              	Energy 370 kcal  1530 kJ
            


            
              	
                
                  
                    	Carbohydrates  

                    	79.95 g
                  


                  
                    	- Sugars 0.12 g
                  


                  
                    	- Dietary fibre 1.3 g 
                  


                  
                    	Fat

                    	0.66 g
                  


                  
                    	Protein

                    	7.13 g
                  


                  
                    	Thiamin (Vit. B1) 0.070 mg 

                    	5%
                  


                  
                    	Riboflavin (Vit. B2) 0.049 mg 

                    	3%
                  


                  
                    	Niacin (Vit. B3) 1.6 mg 

                    	11%
                  


                  
                    	Pantothenic acid (B5) 1.014 mg

                    	20%
                  


                  
                    	Vitamin B6 0.164 mg

                    	13%
                  


                  
                    	Folate (Vit. B9) 8 g

                    	2%
                  


                  
                    	Calcium 28 mg

                    	3%
                  


                  
                    	Iron 0.80 mg

                    	6%
                  


                  
                    	Magnesium 25 mg

                    	7%
                  


                  
                    	Phosphorus 115 mg

                    	16%
                  


                  
                    	Potassium 115 mg 

                    	2%
                  


                  
                    	Zinc 1.09 mg

                    	11%
                  


                  
                    	Manganese 1.088 mg

                    	
                  

                

              
            


            
              	Percentages are relative to US

              recommendations for adults.

              Source: USDA Nutrient database
            

          


          Rice is a cereal foodstuff which forms an important part of the diet of many people worldwide.


          Domesticated rice comprises two species of food crops in the Poaceae ("true grass") family, Oryza sativa and Oryza glaberrima. These plants are native to tropical and subtropical southern Asia and southeastern Africa.


          The name wild rice is usually used for species of the different but related genus Zizania, both wild and domesticated, although the term may be used for primitive or uncultivated varieties of Oryza.


          Rice is grown as a monocarpic annual plant, although in tropical areas it can survive as a perennial and can produce a ratoon crop and survive for up to 20 years. Rice can grow to 11.8 m tall, occasionally more depending on the variety and soil fertility. The grass has long, slender leaves 50100 cm long and 22.5 cm broad. The small wind-pollinated flowers are produced in a branched arching to pendulous inflorescence 3050 cm long. The edible seed is a grain (caryopsis) 512 mm long and 23 mm thick.


          Rice is a staple food for a large part of the world's human population, especially in tropical Latin America, and East, South and Southeast Asia, making it the second-most consumed cereal grain. A traditional food plant in Africa, Rice has the potential to improve nutrition, boost food security, foster rural development and support sustainable landcare. Rice provides more than one fifth of the calories consumed worldwide by humans. In early 2008, some governments and retailers began rationing supplies of the grain due to fears of a global rice shortage.


          Rice cultivation is well-suited to countries and regions with low labor costs and high rainfall, as it is very labor-intensive to cultivate and requires plenty of water for cultivation. On the other hand, mechanized cultivation is extremely oil-intensive, more than other food products with the exception of beef and dairy products. Rice can be grown practically anywhere, even on a steep hill or mountain. Although its species are native to South Asia and certain parts of Africa, centuries of trade and exportation have made it commonplace in many cultures.


          The traditional method for cultivating rice is flooding the fields with or after setting the young seedlings. This simple method requires sound planning and servicing of the water damming and channeling, but reduces the growth of less robust weed and pest plants that have no submerged growth state, and deters vermin. While with rice growing and cultivation the flooding is not mandatory, all other methods of irrigation require higher effort in weed and pest control during growth periods and a different approach for fertilizing the soil.


          


          Etymology


          According to the Microsoft Encarta Dictionary (2004) and the Chambers Dictionary of Etymology (1988), the word rice has an Indo-Iranian origin. It came to English from Greek ryza, via Latin oriza, Italian riso and finally Old French ris (the same as present day French riz).

          It has been speculated that the Indo-Iranian vrihi itself is borrowed from a Dravidian vari (< PDr. *warinci) or even a Munda language term for rice, or the Tamil name arisi (அரிசி) from which the Arabic ar-ruzz, from which the Portuguese and Spanish word arroz originated.


          


          Preparation as food
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          The seeds of the rice plant are first milled using a rice huller to remove the chaff (the outer husks of the grain). At this point in the process, the product is called brown rice. The milling may be continued, removing the 'bran' (i.e. the rest of the husk and the germ), thereby creating white rice. White rice, which keeps longer and is preferred by most, lacks some important nutrients; in a limited diet which does not supplement the rice, brown rice helps to prevent the deficiency disease beriberi.


          White rice may be also buffed with glucose or talc powder (often called polished rice, though this term may also refer to white rice in general), parboiled, or processed into flour. White rice may also be enriched by adding nutrients, especially those lost during the milling process. While the cheapest method of enriching involves adding a powdered blend of nutrients that will easily wash off (in the United States, rice which has been so treated requires a label warning against rinsing), more sophisticated methods apply nutrients directly to the grain, coating the grain with a water insoluble substance which is resistant to washing.
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          Despite the hypothetical health risks of talc (such as stomach cancer), talc-coated rice remains the norm in some countries due to its attractive shiny appearance, but it has been banned in some and is no longer widely used in others such as the United States. Even where talc is not used, glucose, starch, or other coatings may be used to improve the appearance of the grains; for this reason, many rice lovers still recommend washing all rice in order to create a better-tasting rice with a better consistency, despite the recommendation of suppliers. Much of the rice produced today is water polished.


          Rice bran, called nuka in Japan, is a valuable commodity in Asia and is used for many daily needs. It is a moist, oily inner layer which is heated to produce an oil. It is also used as a pickling bed in making rice bran pickles and Takuan.


          Raw rice may be ground into flour for many uses, including making many kinds of beverages such as amazake, horchata, rice milk, and sake. Rice flour does not contain gluten and is suitable for people on a gluten-free diet. Rice may also be made into various types of noodles. Raw wild or brown rice may also be consumed by raw-foodist or fruitarians if soaked and sprouted (usually 1 week to 30 days).


          Processed rice seeds must be boiled or steamed before eating. Cooked rice may be further fried in oil or butter, or beaten in a tub to make mochi.


          Rice is a good source of protein and a staple food in many parts of the world, but it is not a complete protein: it does not contain all of the essential amino acids in sufficient amounts for good health, and should be combined with other sources of protein, such as nuts, seeds, beans or meat.


          Rice, like other cereal grains, can be puffed (or popped). This process takes advantage of the grains' water content and typically involves heating grains in a special chamber. Further puffing is sometimes accomplished by processing pre-puffed pellets in a low- pressure chamber. The ideal gas law means that either lowering the local pressure or raising the water temperature results in an increase in volume prior to water evaporation, resulting in a puffy texture. Bulk raw rice density is about 0.9 g/cm. It decreases more than tenfold when puffed.


          


          Cooking


          There are many varieties of rice; for many purposes the main distinction is between long- and short-grain rice. The grains of long-grain rice tend to remain intact after cooking; short-grain rice becomes more sticky. Short-grain rice is used for sweet dishes, and for risotto and many Spanish dishes.
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          Rice is cooked by boiling or steaming, and absorbs water during cooking. It can be cooked in just as much water as it absorbs (the absorption method), or in a large quantity of water which is drained before serving (the rapid-boil method). Electric rice cookers, popular in Asia and Latin America, simplify the process of cooking rice. Rice is often heated in oil before boiling, or oil is added to the water; this is thought to make the cooked rice less sticky.


          In Arab cuisine rice is an ingredient of many soups and dishes with fish, poultry and meat. It is also used to stuff vegetables or is wrapped in grape leaves. When combined with milk, sugar and honey, it is used to make desserts. In some regions, such as Tabaristan, bread is made using rice flour. Medieval Islamic texts spoke of medical uses for the plant.


          Also extremely popular are combination cooking methods; for example fried rice is boiled or steamed rice stir-fried in oil.


          Rice may also be made into rice porridge (also called congee or rice gruel) by adding more water than usual, so that the cooked rice is saturated with water to the point that it becomes very soft, expanded, and fluffy. Rice porridge is commonly eaten as a breakfast food, and is also a traditional food for the sick.


          Rice may be soaked prior to cooking, which decreases cooking time. For some varieties, soaking improves the texture of the cooked rice by increasing expansion of the grains.


          In some countries parboiled rice, also known as Minute rice or easy-cook rice, is popular. Parboiled rice is subjected to a steaming or parboiling process while still a brown rice. This causes nutrients from the outer husk to move into the grain itself. The parboil process causes a gelatinisation of the starch in the grains. The grains become less brittle, and the colour of the milled grain changes from white to yellow. The rice is then dried, and can then be milled as usual or used as brown rice. Milled parboiled rice is nutritionally superior to standard milled rice. Parboiled rice has an additional benefit in that it does not stick to the pan during cooking as happens when cooking regular white rice.


          A nutritionally superior method of preparing brown rice known as GABA Rice or GBR (Germinated Brown Rice) may be used. This involves soaking washed brown rice for 20 hours in warm water (38 C or 100 F) prior to cooking it. This process stimulates germination, which activates various enzymes in the rice. By this method, a result of research carried out for the United Nations Year of Rice, it is possible to obtain a more complete amino acid profile, including GABA.


          Cooked rice can contain Bacillus cereus spores which produce an emetic toxin when left between 4-60 degrees Celsius . When storing cooked rice for use the next day, rapid cooling is advised to reduce the risk of contamination.


          


          Production history


          


          Genetic history
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          Two species of rice were domesticated, Asian rice (O. sativa) and African rice (O. glaberrima). According to Londo and Chiang, O. sativa appears to have been domesticated from wild (Asian) Oryza rice, Oryza rufipogon around the foothills of the Himalayas, with O. sativa var. indica on the Indian side and O. sativa var. japonica on the Chinese and Japanese side. The different histories have led to different ecological niches for the two main types of rice. Indica are mainly lowland rices, grown mostly submerged, throughout tropical Asia, while japonica are usually cultivated in dry fields, in temperate East Asia, upland areas of Southeast Asia and high elevations in South Asia. (Oka 1988)
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          Current genetic analysis suggests that O. sativa would be best divided into five groups, labeled indica, aus, aromatic, temperate japonica and tropical japonica. The same analysis suggests that indica and aus are closely related, as are tropical japonica, temperate japonica, and aromatic. Further analysis of the genetic material of various types of rice indicates that japonica was the first cultivar to emerge, followed by the indica, aus, and aromatic groups, whose genome did show significant differences in age. Within the japonica group, there is some genetic evidence that temperate japonica is derived from tropical japonica.


          Other studies have suggested that there are three groups of Oryza sativa cultivars: the short-grained "japonica" or "sinica" varieties, exemplified by Japanese rice; the long-grained " indica" varieties, exemplified by Basmati rice; and the broad-grained "javonica" varieties, which thrive under tropical conditions (Zohary and Hopf, 2000). The earliest find site for the japonica variety, dated to the 5th millennium BCE, was in the earliest phases of the Hemudu culture on the south side of Hangzhou Bay in China, but was found along with japonica types.


          


          Global history and methodology of cultivating rice


          


          India


          According to the Encyclopdia Britannica:


          



          
            The origin of rice culture has been traced to India in about 3000 BCE. Rice culture gradually spread westward and was introduced to southern Europe in medieval times. With the exception of the type called upland rice, the plant is grown on submerged land in the coastal plains, tidal deltas, and river basins of tropical, semitropical, and temperate regions. The seeds are sown in prepared beds, and when the seedlings are 25 to 50 days old, they are transplanted to a field, or paddy, that has been enclosed by levees and submerged under 5 to 10 cm (2 to 4 inches) of water, remaining submerged during the growing season.

          


          Wild Oryza rice appeared in the Belan and Ganges valley regions of northern India as early as 4530 BCE and 5440 BCE respectively. Agricultural activity during the second millennium BC included rice cultivation in the Kashmir and Harrappan regions. Mixed farming was the basis of Indus valley economy. Farmers planted their crops in integrated fields. Rice, grown on the west coast, was cultivated in the Indus valley. Rice, along with barley, meat, dairy products and fish constituted the dietary staple of the ancient Dravidian people.


          There is mention of ApUpa, Puro-das and Odana (rice-gruel) in the Rig Veda, terms that refer to rice dishes, The rigvedic commentator Sayana refers to "tandula" when commenting on RV 1.16.2., which means rice. The Rigvedic term dhana (dhanaa, dhanya) means rice. Both Charaka and Sushruta mention rice in detail. The Arthasastra discusses aspects of rice cultivation. The Kashyapiyakrishisukti by Kashyapa is the most detailed ancient Sanskrit text on rice cultivation.


          


          Continental East Asia


          Z. Zhao, a Chinese palaeoethnobotanist, hypothesizes that people of the Late Pleistocene began to collect wild Oryza rice. Zhao explains that the collection of wild rice from an early date eventually led to its domestication and then the exclusive use of domesticated rice strains by circa 6400 BC at the latest. Stone tool evidence from the Yunchanyan site in Hunan province suggests the possibility that Early Neolithic groups cultivated rice as early as circa 9000 BC. Crawford and Shen point out that calibrated radiocarbon dates show that direct evidence of the earliest cultivated rice is no older than 7000 BC. Jared Diamond, a biologist and popular science author, summarizes some of the research done by archaeologists and estimates that the earliest attested domestication of rice took place in China by 7500 BC.
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          An early archaeological site from which rice was excavated is Pengtoushan in the Hupei basin. This archaeological site was dated by AMS radiocarbon techniques to 64005800 BC (Zohary and Hopf 2000), but most of the Neolithic sites in China with finds of charred rice and radiocarbon dates are from 5000 BC or later. This evidence leads most archaeologists to say that large-scale dry-land rice farming began between 5000 and 4500 BC in the area of Yangtze Delta (for example Hemudu culture, discovered in 1970s), and the wet-rice cultivation began at approximately 2500 BC in the same area ( Liangzhu culture). It is now commonly thought that some areas such as the alluvial plains in Shaoxing and Ningbo in Zhejiang province are the cradle-lands of East Asian rice cultivation. Finally, ancient textual evidence of the cultivation of rice in China dates to 3000 years ago.


          Bruce Smith of the Smithsonian Institution advises caution on the Chinese rice hypothesis. No morphological studies have been done to determine whether the grain was domesticated. According to Smith such a rice would have larger seeds compared to the wild varieties, and would have a strong rachis or spine for holding grain.


          


          Korean peninsula and Japan
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          In 2003, Korean archaeologists alleged that they discovered burnt grains (domesticated rice) in Soro-ri, Korea, that predate the oldest grains in China. This find potentially challenges the mainstream explanation that domesticated rice originated in China. The media reports of the Soro-ri charred grains are brief and lack sufficient detail for archaeologists and scientists in related fields to properly evaluate the true meaning of this unusual find.


          Reliable, mainstream archaeological evidence derived from palaeoethnobotanical investigations indicate that dry-land rice was introduced to Korea and Japan some time between 3500 and 1200 BC. The cultivation of rice in Korea and Japan during that time occurred on a small-scale, fields were impermanent plots, and evidence shows that in some cases domesticated and wild grains were planted together. The technological, subsistence, and social impact of rice and grain cultivation is not evident in archaeological data until after 1500 BC. For example, intensive wet- paddy rice agriculture was introduced into Korea shortly before or during the Middle Mumun Pottery Period (c. 850550 BC) and reached Japan by the Final Jōmon or Initial Yayoi circa 300 BC.


          


          Southeast Asia


          
            [image: Using water buffalo to plough rice fields in Java; Indonesia is the world's third largest paddy rice producer and its cultivation has transformed much of the country's landscape.]

            
              Using water buffalo to plough rice fields in Java; Indonesia is the world's third largest paddy rice producer and its cultivation has transformed much of the country's landscape.
            

          


          Rice is the staple for all classes in contemporary South East Asia, from Myanmar to Indonesia. In Indonesia, evidence of wild Oryza rice on the island of Sulawesi dates from 3000 BCE. The evidence for the earliest cultivation, however, comes from eighth century stone inscriptions from Java, which show kings levied taxes in rice. Divisions of labor between men, women, and animals that are still in place in Indonesian rice cultivation, can be seen carved into the ninth-century Prambanan temples in Central Java. In the sixteenth century, Europeans visiting the Indonesian islands saw rice as a new prestige food served to the aristocracy during ceremonies and feasts. Rice production in Indonesian history is linked to the development of iron tools and the domestication of water buffalo for cultivation of fields and manure for fertilizer. Once covered in dense forest, much of the Indonesian landscape has been gradually cleared for permanent fields and settlements as rice cultivation developed over the last fifteen hundred years.


          In the Philippines, the greatest evidence of rice cultivation since ancient times can be found in the Cordilera Mountain Range of Luzon in the provinces of Apayao, Benguet, Mountain Province and Ifugao. The Banaue Rice Terraces (Tagalog: Hagdan-hagdang Palayan ng Banaue)are 2,000 to 3,000-year old terraces that were carved into the mountains by ancestors of the Batad indigenous people. It is commonly thought that the terraces were built with minimal equipment, largely by hand. The terraces are located approximately 1,500 meters (5000 ft) above sea level and cover 10,360 square kilometers (about 4,000 square miles) of mountainside. They are fed by an ancient irrigation system from the rainforests above the terraces. It is said that if the steps are put end to end it would encircle half the globe. The Rice Terraces (UNESCO World Heritage Site) are commonly referred to by Filipinos as the "Eighth Wonder of the World".


          Evidence of wet rice cultivation as early as 2200 BC has been discovered at both Ban Chiang and Ban Prasat in Thailand.


          By the 19th Century, encroaching European expansionism in the area increased rice production in much of South East Asia, and Thailand, then known as Siam. British Burma (now Myanmar) became the world's largest exporter of rice, from the turn of the 20th century up till the 1970s, when neighbouring Thailand exceeded Myanmar.



          


          Africa


          
            [image: Rice crop in Madagascar]

            
              Rice crop in Madagascar
            

          


          African rice has been cultivated for 3500 years. Between 1500 and 800 BC, O. glaberrima propagated from its original centre, the Niger River delta, and extended to Senegal. However, it never developed far from its original region. Its cultivation even declined in favour of the Asian species, possibly brought to the African continent by Arabs coming from the east coast between the 7th and 11th centuries CE.


          In parts of Africa under Islam, rice was chiefly grown in southern Morocco. During the tenth century rice was also brought to east Africa by Muslim traders. Although, the diffusion of rice in much sub-Saharan Africa remains uncertain, Muslims brought it to the region stretching from Lake Chad to the White Nile.
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          Middle East


          According to Zohary and Hopf (2000, p. 91), O. sativa was introduced to the Middle East in Hellenistic times, and was familiar to both Greek and Roman writers. They report that a large sample of rice grains was recovered from a grave at Susa in Iran (dated to the first century AD) at one end of the ancient world, while at the same time rice was grown in the Po valley in Italy. However, Pliny the Elder writes that rice (oryza) is grown only in "Egypt, Syria, Cilicia, Asia Minor and Greece" ( N.H. 18.19).


          After the rise of Islam, rice was grown anywhere there was enough water to irrigate it. Thus, desert oases, river valleys, and swamp lands were all important sources of rice during the Muslim Agricultural Revolution.


          In Iraq rice was grown in some areas of southern Iraq. With the rise of Islam it moved north to Nisibin, the southern shores of the Caspian Sea and then beyond the Muslim world into the valley of Volga. In Israel, rice came to be grown in the Jordan valley. Rice is also grown in Yemen.


          


          Europe


          The Muslims (later known as Moors) brought Asiatic rice to the Iberian Peninsula in the tenth century. Records indicate it was grown in Valencia and Majorca. In the case of Majorca, the rice cultivation stopped after the Christian conquest, although historians aren't certain.


          Muslims also brought rice to Sicily, where it was an important crop.


          After the middle of the 15th century, rice spread throughout Italy and then France, later propagating to all the continents during the age of European exploration.


          


          United States
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          In 1694, rice arrived in South Carolina, probably originating from Madagascar. The Spanish brought rice to South America at the beginning of the 17th century.


          In the United States, colonial South Carolina and Georgia grew and amassed great wealth from the slave labor obtained from the Senegambia area of West Africa and from coastal Sierra Leone. At the port of Charleston, through which 40% of all American slave imports passed, slaves from this region of Africa brought the highest prices, in recognition of their prior knowledge of rice culture, which was put to use on the many rice plantations around Georgetown, Charleston, and Savannah. From the slaves, plantation owners learned how to dyke the marshes and periodically flood the fields. At first the rice was milled by hand with wooden paddles, then winnowed in sweetgrass baskets (the making of which was another skill brought by the slaves). The invention of the rice mill increased profitability of the crop, and the addition of water power for the mills in 1787 by millwright Jonathan Lucas was another step forward. Rice culture in the southeastern U.S. became less profitable with the loss of slave labor after the American Civil War, and it finally died out just after the turn of the 20th century. Today, people can visit the only remaining rice plantation in South Carolina that still has the original winnowing barn and rice mill from the mid-1800's at the historic Mansfield Plantation in Georgetown, SC. The predominant strain of rice in the Carolinas was from Africa and was known as "Carolina Gold." The cultivar has been preserved and there are current attempts to reintroduce it as a commercially grown crop.
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          In the southern United States, rice has been grown in southern Arkansas, Louisana, and east Texas since the mid 1800s. Many Cajun farmers grew rice in wet marshes and low lying prairies. In recent years rice production has risen in North America, especially in the Mississippi River Delta areas in the states of Arkansas and Mississippi.


          Rice cultivation began in California during the California Gold Rush, when an estimated 40,000 Chinese laborers immigrated to the state and grew small amounts of the grain for their own consumption. However, commercial production began only in 1912 in the town of Richvale in Butte County. By 2006, California produced the second largest rice crop in the United States, after Arkansas, with production concentrated in six counties north of Sacramento. Unlike the Mississippi Delta region, California's production is dominated by short- and medium-grain japonica varieties, including cultivars developed for the local climate such as Calrose, which makes up as much as eighty five percent of the state's crop.


          References to wild rice in the Americas are to the unrelated Zizania palustris


          More than 100 varieties of rice are commercially produced primarily in six states (Arkansas, Texas, Louisiana, Mississippi, Missouri, and California) in the U.S. According to estimates for the 2006 crop year, rice production in the U.S. is valued at $1.88 billion, approximately half of which is expected to be exported. The U.S. provides about 12% of world rice trade. The majority of domestic utilization of U.S. rice is direct food use (58%), while 16 percent is used in processed foods and beer respectively. The remaining 10 percent is found in pet food.


          


          Australia


          Although attempts to grow rice in the well-watered north of Australia have been made for many years, they have consistently failed because of inherent iron and manganese toxicities in the soils and destruction by pests.


          In the 1920s it was seen as a possible irrigation crop on soils within the Murray-Darling Basin that were too heavy for the cultivation of fruit and too infertile for wheat.


          Because irrigation water, despite the extremely low runoff of temperate Australia, was (and remains) very cheap, the growing of rice was taken up by agricultural groups over the following decades. Californian varieties of rice were found suitable for the climate in the Riverina, and the first mill opened at Leeton in 1951.


          Even before this Australia's rice production greatly exceeded local needs, and rice exports to Japan have become a major source of foreign currency. Above-average rainfall from the 1950s to the middle 1990s encouraged the expansion of the Riverina rice industry, but its prodigious water use in a practically waterless region began to attract the attention of environmental scientists. These became severely concerned with declining flow in the Snowy River and the lower Murray River.


          Although rice growing in Australia is exceedingly efficient and highly profitable due to the cheapness of land, several recent years of severe drought have led many to call for its elimination because of its effects on extremely fragile aquatic ecosystems. Politicians, however, have not made any plan to reduce rice growing in southern Australia.


          


          Rice biotechnology


          


          High-yielding varieties


          The High Yielding Varieties are a group of crops created intentionally during the Green Revolution to increase global food production. Rice, like corn and wheat, was genetically manipulated to increase its yield. This project enabled labor markets in Asia to shift away from agriculture, and into industrial sectors. The first modern rice, IR8 was produced in 1966 at the International Rice Research Institute which is based in the Philippines at the University of the Philippines' Los Banos site. IR8 was created through a cross between an Indonesian variety named Peta and a Chinese variety named Dee Geo Woo Gen.


          With advances in molecular genetics, the mutant genes responsible for reduced height(rht), gibberellin insensitive (gai1) and slender rice (slr1) in Arabidopsis and rice were identified as cellular signaling components of gibberellic acid (a phytohormone involved in regulating stem growth via its effect on cell division) and subsequently cloned. Stem growth in the mutant background is significantly reduced leading to the dwarf phenotype. Photosynthetic investment in the stem is reduced dramatically as the shorter plants are inherently more stable mechanically. Assimilates become redirected to grain production, amplifying in particular the effect of chemical fertilizers on commercial yield. In the presence of nitrogen fertilizers, and intensive crop management, these varieties increase their yield 2 to 3 times.


          


          Potentials for the future


          As the UN Millennium Development project seeks to spread global economic development to Africa, the Green Revolution is cited as the model for economic development. With the intent of replicating the successful Asian boom in agronomic productivity, groups like the Earth Institute are doing research on African agricultural systems, hoping to increase productivity. An important way this can happen is the production of  New Rices for Africa (NERICA). These rices, selected to tolerate the low input and harsh growing conditions of African agriculture are produced by the African Rice Centre, and billed as technology from Africa, for Africa. The NERICA have appeared in The New York Times ( October 10, 2007) and International Herald Tribune ( October 9, 2007), trumpeted as miracle crops that will dramatically increase rice yield in Africa and enable an economic resurgence.


          


          Golden rice


          German and Swiss researchers have engineered rice to produce Beta-carotene, with the intent that it might someday be used to treat vitamin A deficiency. Additional efforts are being made to improve the quantity and quality of other nutrients in golden rice. The addition of the carotene turns the rice gold.


          



          


          Expression of human proteins


          Ventria Bioscience has genetically modified rice to express lactoferrin, lysozyme, and human serum albumin which are proteins usually found in breast milk. These proteins have antiviral, antibacterial, and antifungal effects.


          Rice containing these added proteins can be used as a component in oral rehydration solutions which are used to treat diarrheal diseases, thereby shortening their duration and reducing recurrence. Such supplements may also help reverse anaemia.


          


          World production and trade


          


          Production and export
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          World production of rice has risen steadily from about 200 million tons of paddy rice in 1960 to 600 million tons in 2004. Milled rice is about 68% of paddy rice by weight. In the year 2004, the top three producers were China (26% of world production), India (20%), and Indonesia (9%).


          World trade figures are very different, as only about 56% of rice produced is traded internationally. The largest three exporting countries are Thailand (26% of world exports), Vietnam (15%), and the United States (11%), while the largest three importers are Indonesia (14%), Bangladesh (4%), and Brazil (3%). Although China and India are the top two largest producers of rice in the world, both of countries consume the majority of the rice produced domestically leaving little to be traded internationally.


          


          Price


          In March to May of 2008, the price of rice rose greatly due to a rice shortage. In late April 2008, rice prices hit 24 cents a pound, twice the price that it was seven months earlier.


          On the 30th of April, 2008, Thailand announced the project of the creation of the Organisation of Rice Exporting Countries (OREC) with the potential to develop into a price-fixing cartel for rice.


          


          Rice consumption around the world
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          Between 1961 and 2002, per capita consumption of rice increased by 40%. Rice consumption is highest in Asia, where average per capita consumption is higher than 80 kg/person per year. In the subtropics such as South America, Africa, and the Middle East, per capita consumption averages between 30 and 60 kg/person per year. People in the developed West, including Europe and the United States, consume less than 10 kg/person per year.


          Rice is the most important crop in Asia. In Cambodia, for example, 90% of the total agricultural area is used for rice production. See The Burning of the Rice by Don Puckridge for the story of rice production in Cambodia .


          U.S. rice consumption has risen sharply over the past 25 years, fueled in part by commercial applications such as beer production. Almost one in five adult Americans now report eating at least half a serving of white or brown rice per day.


          


          Environmental impacts


          In many countries where rice is the main cereal crop, rice cultivation is responsible for most of the methane emissions. Farmers in some of the arid regions try to cultivate rice using groundwater bored through pumps, thus increasing the chances of famine in the long run. Rice also requires much more water to produce than other grains.


          As sea levels rise, rice will become more inclined to remain flooded for longer periods of time. Longer stays in water cuts the soil off from atmospheric oxygen and causes fermentation of organic matter in the soil. During the wet season, rice cannot hold the carbon in anaerobic conditions. The microbes in the soil convert the carbon into methane which is then released through the respiration of the rice plant or through diffusion of water. Current contributions of methane from agriculture is ~15% of anthropogenic greenhouse gases, as estimated by the IPCC. Further rise in sea level of 10-85 centimeters would then stimulate the release of more methane into the air by rice plants. Methane is twenty times more effective as a greenhouse gas than carbon dioxide is.


          


          Rice pests


          Rice pests are any organisms or microbes with the potential to reduce the yield or value of the rice crop (or of rice seeds) (Jahn et al 2007). Rice pests include weeds, pathogens, insects, rodents, and birds. A variety of factors can contribute to pest outbreaks, including the overuse of pesticides and high rates of nitrogen fertilizer application (e.g. Jahn et al. 2005) . Weather conditions also contribute to pest outbreaks. For example, rice gall midge and army worm outbreaks tend to follow high rainfall early in the wet season, while thrips outbreaks are associated with drought ( Douangboupha et al. 2006).


          One of the challenges facing crop protection specialists is to develop rice pest management techniques which are sustainable. In other words, to manage crop pests in such a manner that future crop production is not threatened (Jahn et al. 2001). Rice pests are managed by cultural techniques, pest-resistant rice varieties, and pesticides (which include insecticide). Increasingly, there is evidence that farmers' pesticide applications are often unnecessary (Jahn et al. 1996, 2004a,b) . By reducing the populations of natural enemies of rice pests (Jahn 1992), misuse of insecticides can actually lead to pest outbreaks (Cohen et al. 1994). Botanicals, so-called natural pesticides, are used by some farmers in an attempt to control rice pests, but in general the practice is not common. Upland rice is grown without standing water in the field. Some upland rice farmers in Cambodia spread chopped leaves of the bitter bush (Chromolaena odorata (L.)) over the surface of fields after planting. The practice probably helps the soil retain moisture and thereby facilitates seed germination. Farmers also claim the leaves are a natural fertilizer and helps suppress weed and insect infestations (Jahn et al. 1999).


          Among rice cultivars there are differences in the responses to, and recovery from, pest damage ( Jahn et al. 2004c, Khiev et al. 2000). Therefore, particular cultivars are recommended for areas prone to certain pest problems. The genetically based ability of a rice variety to withstand pest attacks is called resistance. Three main types of plant resistance to pests are recognized (Painter 1951, Smith 2005): as nonpreference, antibiosis, and tolerance. Nonpreference (or antixenosis) (Kogan and Ortman 1978) describes host plants which insects prefer to avoid; antibiosis is where insect survival is reduced after the ingestion of host tissue; and tolerance is the capacity of a plant to produce high yield or retain high quality despite insect infestation. Over time, the use of pest resistant rice varieties selects for pests that are able to overcome these mechanisms of resistance. When a rice variety is no longer able to resist pest infestations, resistance is said to have broken down. Rice varieties that can be widely grown for many years in the presence of pests, and retain their ability to withstand the pests are said to have durable resistance. Mutants of popular rice varieties are regularly screened by plant breeders to discover new sources of durable resistance (e.g. Liu et al. 2005, Sangha et al. 2008).


          Major rice pests include the brown planthopper (Preap et al. 2006), armyworms , the green leafhopper, the rice gall midge (Jahn and Khiev 2004), the rice bug (Jahn et al. 2004c), hispa (Murphy et al. 2006), the rice leaffolder, stemborer, rats (Leung et al 2002), and the weed Echinochloa crusgali (Pheng et al. 2001). Rice weevils are also known to be a threat to rice crops in the US, PR China and Taiwan.


          


          Rice diseases


          Major rice diseases include Rice Ragged Stunt, Sheath Blight and Tungro. Rice blast, caused by the fungus Magnaporthe grisea, is the most significant disease affecting rice cultivation.


          


          Cultivars


          While most breeding of rice is carried out for crop quality and productivity, there are varieties selected for other reasons. Cultivars exist that are adapted to deep flooding, and these are generally called 'floating rice' .


          The largest collection of rice cultivars is at the International Rice Research Institute ( IRRI), with over 100,000 rice accessions held in the International Rice Genebank . Rice cultivars are often classified by their grain shapes and texture. For example, Thai Jasmine rice is long-grain and relatively less sticky, as long-grain rice contains less amylopectin than short-grain cultivars. Chinese restaurants usually serve long-grain as plain unseasoned steamed rice. Japanese mochi rice and Chinese sticky rice are short-grain. Chinese people use sticky rice which is properly known as "glutinous rice" (note: glutinous refer to the glue-like characteristic of rice; does not refer to "gluten") to make zongzi. The Japanese table rice is a sticky, short-grain rice. Japanese sake rice is another kind as well.


          Indian rice cultivars include long-grained and aromatic Basmati (grown in the North), long and medium-grained Patna rice and short-grained Sona Masoori (also spelled Sona Masuri). In South India the most prized cultivar is 'ponni' which is primarily grown in the delta regions of Kaveri River. Kaveri is also referred to as ponni in the South and the name reflects the geographic region where it is grown. In the Western Indian state of Maharashtra, a short grain variety called Ambemohar is very popular. this rice has a characteristic fragrance of Mango blossom.
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          Aromatic rices have definite aromas and flavours; the most noted cultivars are Thai fragrant rice, Basmati, Patna rice, and a hybrid cultivar from America sold under the trade name, Texmati. Both Basmati and Texmati have a mild popcorn-like aroma and flavour. In Indonesia there are also red and black cultivars.


          High-yield cultivars of rice suitable for cultivation in Africa and other dry ecosystems called the new rice for Africa (NERICA) cultivars have been developed. It is hoped that their cultivation will improve food security in West Africa.


          Draft genomes for the two most common rice cultivars, indica and japonica, were published in April 2002. Rice was chosen as a model organism for the biology of grasses because of its relatively small genome (~430 mega base pairs). Rice was the first crop with a complete genome sequence. Basmati rice is the oldest, common progenitor for most types.


          On December 16, 2002, the UN General Assembly declared the year 2004 the International Year of Rice. The declaration was sponsored by more than 40 countries.
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          Richard & Judy is an afternoon magazine/talk-show in the UK presented by married couple Richard Madeley and Judy Finnigan. The programme is a magazine show that often features the world's most famous stars, along with features including their Book Club, Wine Club and Film Club.


          The couple were signed by Channel 4 after presenting ITV's This Morning for over a decade in the 1990s.


          The show is produced by Cactus TV, a member of the ALL3MEDIA group.


          


          You Say We Pay


          This daily competition has a viewer at home describing images on a TV screen for Richard and Judy (who can't see the images, as the screen is behind them) to guess - without using any of the words on the screen. For each correct answer, the viewer wins 1000.


          The game also appeared on the third series of Matt Lucas' and David Walliams' comedy hit Little Britain. Fictional characters Lou and Andy were seen playing the game, and Andy didn't really seem to get the hang of it (he just said exactly what the images were). Other comedy lampoons of this game included the song "Richard & Judy" by Lazyhand which described a man's descent into poverty through trying to phone into this show.


          In January 2006, MP and Celebrity Big Brother UK contestant George Galloway played the quiz and won his housemates' shopping budget for the week. Tony Blair and Abi Titmuss have also participated when they were guests on the programme.


          On 18 February 2007 the Mail on Sunday revealed allegations that the quiz was cheating viewers by inviting them to phone in after the winning contestant had already been chosen. The paper stresses that the couple had no knowledge of any wrongdoing. This story was sold to the newspaper through publicist Jonathan Hartley .


          It was revealed on 6 July 2007 that Eckoh, the operator of the phone-in quiz, had been fined a record 150,000 by regulator ICSTIS.


          ICSTIS said the Channel 4 programme had shown a "reckless disregard" for viewers after inviting them to enter a competition once the potential winners had already been selected.


          In addition to the fine, ICSTIS has ordered that all the money be paid back to those viewers affected, around 2.5 million, and has referred the case to Ofcom. The media regulator has the right to impose its own ban if it feels the broadcasting code has been breached.


          


          Richard & Judy Book Club


          In 2004, the Richard & Judy Book Club was added as a regular segment of the show. It been credited as having a massive effect on the sales of the books it features, much like Oprah's Book Club in the USA. Each year they feature ten books and have discussions during the programme, often with guests. Alongside the discussions and programme features, the novels in contention for the Richard & Judy Book of the Year Award, presented at the British Book Awards, the winner being the book that gets the most votes from the public.


          [bookmark: 2004]


          2004


          
            	Monica Ali - Brick Lane


            	Martina Cole - The Know


            	William Dalrymple - White Mughals


            	Zoe Heller - Notes on a Scandal


            	David Nicholls - Starter for Ten


            	Joseph O'Connor - The Star of the Sea


            	Alice Sebold - The Lovely Bones (winner)


            	Asne Seierstad - The Bookseller of Kabul


            	Nigel Slater - Toast: The Story of a Boy's Hunger


            	Adriana Trigiani - Lucia, Lucia

          


          [bookmark: 2005]


          2005


          
            	William Brodrick - The Sixth Lamentation


            	Paula Byrne - Perdita: The Life of Mary Robinson


            	Justin Cartwright - The Promise of Happiness


            	Karen Joy Fowler - The Jane Austen Book Club


            	Chris Heath - Feel: Robbie Williams


            	David Mitchell - Cloud Atlas (winner)


            	Audrey Niffenegger - The Time Traveler's Wife


            	Jodi Picoult - My Sister's Keeper


            	Andrew Taylor - The American Boy


            	Carlos Ruiz Zafn - The Shadow of the Wind

          


          Harry Hindleygoes back in time


          [bookmark: 2006]


          2006


          
            	Julian Barnes - Arthur & George


            	Richard Benson - The Farm


            	Geraldine Brooks - March


            	Michael Connelly - The Lincoln Lawyer


            	Martin Davies - The Conjurer's Bird


            	Nicole Krauss - The History of Love


            	Anchee Min - Empress Orchid


            	Kate Mosse - Labyrinth (winner)


            	Eva Rice - The Lost Art of Keeping Secrets


            	Andrew Smith - Moondust

          


          [bookmark: 2007]


          2007


          
            	Chimamanda Ngozi Adichie - Half of a Yellow Sun


            	William Boyd - Restless


            	A.M. Homes - This Book Will Save Your Life


            	Lori Lansens - The Girls


            	James Robertson - The Testament of Gideon Mack


            	Griff Rhys Jones - Semi-detached


            	Jed Rubenfeld - The Interpretation of Murder (winner)


            	Catherine Ryan Hyde - Love in the Present Tense

          


          [bookmark: 2008]


          2008


          
            	Danny Scheinmann - Random Acts of Heroic Love


            	Katharine McMahon - Rose of Sebastopol


            	Roger Jon Ellory - A Quiet Belief in Angels


            	Patrick Gale - Notes from an Exhibition


            	Joshua Ferris - Then We Came to the End


            	Mark Slouka - Visible World


            	Lloyd Jones - Mister Pip


            	Tim Butcher - Blood River


            	Peter Ho Davies - The Welsh Girl


            	Khaled Hosseini - A Thousand Splendid Suns

          


          


          Richard & Judy Summer Book Club


          [bookmark: 2004_2]


          2004


          
            	Jennifer Donnelly - A Gathering Light


            	P. J. Tracy - Want to Play?


            	Cecelia Ahern - PS, I Love You


            	Maile Meloy - Liars and Saints


            	Ben Richards - The Mermaid and the Drunks


            	Bella Pollen - Hunting Unicorns

          


          [bookmark: 2005_2]


          2005


          
            	Karen Quinn - The Ivy Chronicles


            	George Hagen - The Laments


            	Anthony Capella - The Food Of Love


            	Susan Fletcher- Eve Green


            	Ben Sherwood - The Life and Death of Charlie St Cloud


            	David Wolstencroft - Good News, Bad News

          


          [bookmark: 2006_2]


          2006


          
            	Jim Lynch - The Highest Tide


            	Sam Bourne - The Righteous Men


            	Victoria Hislop - The Island


            	Dorothy Koomson - My Best Friend's Girl


            	Elisabeth Hyde - The Abortionist's Daughter


            	Elizabeth Kostova - The Historian

          


          [bookmark: 2007_2]


          2007


          
            	Kim Edwards - The Memory Keeper's Daughter


            	Simon Kernick - Relentless


            	Kate Morton - The House at Riverton


            	Paul Torday - Salmon Fishing In The Yemen


            	Jane Fallon - Getting Rid of Matthew


            	Mark Mills - The Savage Garden


            	Jonathan Tropper - How to talk to a Widower


            	Mary Lawson - The Other Side of The Bridge

          


          


          Richard & Judy Children's Book Club


          In 2007, Richard and Judy hosted a special Children's Book Club edition of the show as part of Channel 4's "Lost For Words" season. The featured books were chosen with the help of pupils from several schools around the UK.


          
            	
              5+ / Early:

              
                	Claire Freedman & Ben Cort - Aliens Love Underpants


                	Sally Grindley & Lindsey Gardiner - Poppy and Max and the Fashion Show

              

            


            	
              7+ / Developing:

              
                	Andrew Cope - Spy Dog


                	Betty G. Birney - The World According to Humphrey

              

            


            	
              9+ / Confident:

              
                	Mark Walden - H.I.V.E. Higher Institute of Villainous Education


                	Derek Landy - Skulduggery Pleasant

              

            


            	
              12+ / Fluent:

              
                	Sophie McKenzie - Girl, Missing


                	Robert Muchamore - CHERUB: The Recruit

              

            

          


          


          Richard & Judy Wine Club


          Hoping to emulate the success of their book club, Richard and Judy launched their wine club in 2005. Focusing on a different selection of wine each week, they reviewed the wines and gave tasting notes to the viewers.


          


          Series


          The Paul O'Grady Show now shares the time slot with Richard & Judy, with the shows alternating every three months. The Paul O'Grady Show began on 27 March 2006 and ended on 16 June 2006. Richard & Judy then took over on 19 June 2006 and ended on 1 September 2006. Then Richard & Judy took over again from the 29 January 2007. They returned to Channel 4 on 18 June 2007.


          Their latest run ended on 31 August 2007. They stated on the show they will be back in January 2008. Paul O'Grady returned to the slot on 17 September 2007. It was announced on 2 November 2007 that Richard and Judy will leave Channel 4 in the summer of 2008. Richard plans to work as a solo TV personality, whilst Judy plans to write books. Their Spokesperson said, "After 20 years of presenting live daytime television, Richard and Judy have called time." He added Richard and Judy may still appear on certain shows for the station to feature their book club.


          
            Retrieved from " http://en.wikipedia.org/wiki/Richard_%26_Judy"
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          Richard Whalley Anthony Curtis, CBE (born 8 November 1956), is a New Zealand-born British screenwriter, best known for movies such as Four Weddings and a Funeral, Notting Hill, and Love Actually and the hit TV programmes Blackadder, Mr. Bean, and The Vicar of Dibley.


          


          Biography


          The son of an executive at Unilever, Curtis and his family lived in several different countries during his childhood, including Sweden and the Philippines. Part of the family still lives in Sydney, Australia. Curtis has lived in England since he was 11. He began school at Papplewick School, Ascot (as did his younger brother; Jamie), before he won a scholarship to Harrow, where he was head of school. He achieved a first-class degree in English Language and Literature at Christ Church, Oxford, and it was at Oxford that he met, and began working with, Rowan Atkinson.


          


          Early writing career


          Curtis was the co-writer with Philip Pope of the Hee Bee Gee Bees' single "Meaningless Songs (In Very High Voices)" released in 1980 to parody the style of a series of Bee Gees disco hits. He then began to write comedy for film and TV. He was a regular writer on the TV series Not the Nine O'Clock News, where he wrote many of the show's songs with Howard Goodall and many sketches, often with Rowan Atkinson. With Atkinson, and later Ben Elton, Curtis then worked from 1983-1989 on the Blackadder series, with each season about a different era in British history. Atkinson was the lead throughout. They followed this with the comedy series Mr. Bean. which ran from 1990-1995.


          


          Film career


          By this point, Curtis had already achieved his breakthrough success with the romantic comedy Four Weddings and a Funeral. The 1994 film, starring Hugh Grant and Andie MacDowell, was produced on a limited budget by the British production company Working Title Films. Working Title had already produced Curtis's 1989 film The Tall Guy, starring Jeff Goldblum. "Four Weddings" proved to be a colossal hit, the biggest grossing British film in history at that time. It made an international star of Grant, and Curtis's Oscar nomination for the script catapulted him to prominence. In addition, the film was nominated for Best Picture.


          Curtis's next film was also for Working Title, which has remained his artistic home ever since. 1999's Notting Hill, starring Hugh Grant and Julia Roberts, broke the record set by "Four Weddings" to become the top-grossing British film of all time. The story of a lonely travel bookstore owner who falls in love with the world's most famous movie star was directed by Roger Michell.


          Curtis's next film for Working Title was not an original script. Instead, he was heavily involved with the adaptation of Bridget Jones's Diary from novel to film. Curtis knew the novel's writer Helen Fielding. Indeed, he has credited her with saying that his original script for "Four Weddings" was too upbeat and needed the addition of a funeral. He is credited on "Bridget Jones" as co-writer.


          Two years later Curtis re-teamed with Working Title to write and direct Love Actually. Curtis has said in interviews that his favorite film is Robert Altman's Nashville and the sprawling, multi-character structure of Love Actually certainly seems to owe something to Altman. The film featured a who's who of British actors, including Hugh Grant, Colin Firth, Emma Thompson, Liam Neeson, Alan Rickman and Keira Knightley, in a loosely connected series of stories about people in and out of love in London in the weeks leading up to Christmas.


          The Girl in the Cafe, was produced by the BBC and HBO as part of the Make Poverty History campaign's Live 8 efforts in 2005. The film stars Bill Nighy as a civil servant and Kelly Macdonald as a young woman with whom he falls in love while at a G8 summit in Iceland. Macdonald's character pushes him to ask whether the developed countries of the world cannot do more to help the most impoverished. The film was timed to air just before the Gleneagles G8 summit in 2005. The film received 3 Emmy Awards in 2006 including Outstanding Made for Television Movie, Outstanding Supporting Actress in a Miniseries or a Movie for Kelly Macdonald, and an Outstanding Writing for a Miniseries, Movie, or Dramatic Special trophy for Curtis himself.


          In May 2007 he received the Fellowship award at the BAFTA Television awards. The award was given in recognition of his successful film career and his charity efforts.


          Curtis cowrote with Anthony Minghella an adaptation of Alexander McCall Smith's novel, The No. 1 Ladies' Detective Agency which Minghella shot in the summer of 2007 in Botswana.


          He is currently preparing his second film as writer/director, "The Boat The Rocked," about the DJs on pirate radio stations run on boats in the North Sea in the 1960's, when the BBC only broadcast two hours of pop music a week. It is scheduled to shoot in early 2008.


          


          Campaigning


          Curtis was a founder of both Comic Relief and Make Poverty History. He organised the Live 8 concerts with Bob Geldof to publicise poverty, particularly in Africa, and pressure G8 leaders to adopt his proposals for ending it. To date Comic Relief has raised 337 million.


          He also spoke to the producer of American Idol to do a show where the celebrities were brought to Africa to experience the poverty level and raise charity in a American Idol: Idol Gives Back.


          


          Personal life


          Curtis lives in Walberswick, Suffolk - the same village in which former BBC1 controller Peter Fincham has a weekend retreat - with script editor and broadcaster Emma Freud, with whom he has four children.
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          Richard Phillips Feynman (IPA: /ˈfaɪnmən/; May 11, 1918 February 15, 1988) was an American physicist known for the path integral formulation of quantum mechanics, the theory of quantum electrodynamics, the physics of the superfluidity of supercooled liquid helium, as well as work in experimental particle physics. For his contributions to the development of quantum electrodynamics, Feynman was a joint recipient of the Nobel Prize in Physics in 1965, together with Julian Schwinger and Shin-Ichiro Tomonaga. Feynman developed a widely-used pictorial representation scheme for the mathematical expressions governing the behaviour of subatomic particles, which later became known as Feynman diagrams.


          He assisted in the development of the atomic bomb and was a member of the panel that investigated the Space Shuttle Challenger disaster. In addition to his work in theoretical physics, Feynman has been credited with pioneering the field of quantum computing, and introducing the concept of nanotechnology (creation of devices at the molecular scale). He held the Richard Chace Tolman professorship in theoretical physics at Caltech.


          Feynman was a keen popularizer of physics in both his books and lectures, notably a 1959 talk on top-down nanotechnology called There's Plenty of Room at the Bottom, and The Feynman Lectures on Physics. Feynman is also known for his semi-autobiographical books Surely You're Joking, Mr. Feynman! and What Do You Care What Other People Think?, and through books about him, such as Tuva or Bust! He was also known as a prankster, juggler, a proud amateur painter, and a bongo player. Richard Feynman was regarded as an eccentric and a free spirit. He liked to pursue multiple seemingly independent paths, such as biology, art, percussion, Maya hieroglyphs, and lock picking.


          Richard Feynman's interest in biology was more than casual. He was a friend of Esther Lederberg, the geneticist and microbiologist who developed replica plating and discovered bacteriophage lambda (though often others received credit for her work). It is not surprising that both these engaging people should be friends, as they also shared other scientists as friends. These included physicists in nuclear research who for moral reasons switched to genetics (such as Le Szilrd, Guido Pontecorvo, Aaron Novick, and Carl Sagan).


          Freeman Dyson once wrote that Feynman was "half-genius, half-buffoon", but later revised this to "all-genius, all-buffoon". During his lifetime and after his death, Feynman became one of the most publicly known scientists in the world.


          


          Biography


          Richard Phillips Feynman was born on May 11, 1918, in Far Rockaway, Queens, New York. His family was Jewish and, while not ritualistic in their practice of Judaism, his parents attended synagogue every Friday. Feynman (in common with other famous physicists, Edward Teller, Carl Sagan and Albert Einstein) was a late talker; by his third birthday he had yet to utter a single word. The young Feynman was heavily influenced by his father, Melville, who encouraged him to ask questions to challenge orthodox thinking. From his mother, Lucille, he gained the sense of humor that endured throughout his life. As a child, he delighted in repairing radios and had a talent for engineering. His sister Joan also became a professional physicist.


          


          Education


          In high school he was bright, with a measured IQ of 123: high, but "merely respectable" according to biographer Gleick. He would later scoff at psychometric testing. By 15, he had mastered differential and integral calculus. Before entering college, he was experimenting with and re-creating mathematical topics, such as the half-derivative, utilizing his own notation. Thus, while in high school, he was developing the mathematical intuition behind his Taylor series of mathematical operators. His habit of direct characterization would sometimes disconcert more conventional thinkers; for example, one of his questions when learning feline anatomy was: "Do you have a map of the cat?" (referring to an anatomical chart).


          Feynman attended Far Rockaway High School, a school that also produced fellow laureates Burton Richter and Baruch Samuel Blumberg. A member of the Arista Honour Society, in his last year in high school, Feynman won the New York University Math Championship; the large difference between his score and his closest runners-up shocked the judges. He applied to Columbia University; however, because he was Jewish, and Columbia still had a quota for Jews, he was not accepted. Instead he attended the Massachusetts Institute of Technology, where he received a bachelor's degree in 1939, and in the same year was named a Putnam Fellow. While there, Feynman took every physics course offered, including a graduate course on theoretical physics while only in his second year. He obtained a perfect score on the entrance exams to Princeton University in mathematics and physics  an unprecedented feat  but did rather poorly on the history and English portions. Attendees at Feynman's first seminar included the luminaries Albert Einstein, Wolfgang Pauli, and John von Neumann. He received a Ph.D. from Princeton University in 1942; his thesis advisor was John Archibald Wheeler. Feynman's thesis applied the principle of stationary action to problems of quantum mechanics, laying the ground work for the "path integral" approach and Feynman diagrams.


          
            This was Richard Feynman nearing the crest of his powers. At twenty-three ... there was no physicist on earth who could match his exuberant command over the native materials of theoretical science. It was not just a facility at mathematics (though it had become clear ... that the mathematical machinery emerging from the Wheeler-Feynman collaboration was beyond Wheeler's own ability). Feynman seemed to possess a frightening ease with the substance behind the equations, like Albert Einstein at the same age, like the Soviet physicist Lev Landaubut few others.


             James Gleick , Genius: The Life and Science of Richard Feynman

          


          


          The Manhattan Project
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          At Princeton, the physicist Robert R. Wilson encouraged Feynman to participate in the Manhattan Projectthe wartime U.S. Army project at Los Alamos developing the atomic bomb. Feynman said he was persuaded to join this effort to build it before Nazi Germany. He was assigned to Hans Bethe's theoretical division, and impressed Bethe enough to be made a group leader. Together with Bethe, he developed the Bethe-Feynman formula for calculating the yield of a fission bomb, which built upon previous work by Robert Serber. He immersed himself in work on the project, and was present at the Trinity bomb test. Feynman claimed to be the only person to see the explosion without the very dark glasses provided, reasoning that it was safe to look through a truck windshield, as it would screen out the harmful ultraviolet radiation.


          As a junior physicist, he was not central to the project. The greater part of his work was administering the computation group of human computers in the Theoretical division (one of his students there, John G. Kemeny, would later go on to co-write the computer language BASIC). Later, with Nicholas Metropolis, he assisted in establishing the system for using IBM punch cards for computation. Feynman succeeded in solving one of the equations for the project that were posted on the blackboards. However, they did not "do the physics right" and Feynman's solution was not used in the project.


          Feynman's other work at Los Alamos included calculating neutron equations for the Los Alamos "Water Boiler", a small nuclear reactor, to measure how close an assembly of fissile material was to criticality. On completing this work he was transferred to the Oak Ridge facility, where he aided engineers in calculating safety procedures for material storage, so that inadvertent criticality accidents (for example, storing subcritical amounts of fissile material in proximity on opposite sides of a wall) could be avoided. He also did theoretical work and calculations on the proposed uranium-hydride bomb, which later proved to be infeasible.


          Feynman was sought out by physicist Niels Bohr for one-on-one discussions. He later discovered the reason: most physicists were too in awe of Bohr to argue with him. Feynman had no such inhibitions, vigorously pointing out anything he considered to be flawed in Bohr's thinking. Feynman said he felt as much respect for Bohr as anyone else, but once anyone got him talking about physics, he would become so focused he forgot about social niceties.
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          Due to the top secret nature of the work, Los Alamos was isolated. In his own words, "There wasn't anything to do there". Bored, Feynman indulged his curiosity by learning to pick the combination locks on cabinets and desks used to secure papers. Feynman played many jokes on colleagues. In one case he found the combination to a locked filing cabinet by trying the numbers a physicist would use (it proved to be 27-18-28 after the base of natural logarithms, e = 2.71828...), and found that the three filing cabinets where a colleague kept a set of atomic bomb research notes all had the same combination. He left a series of notes as a prank, which initially spooked his colleague, Frederic de Hoffman, into thinking a spy or saboteur had gained access to atomic bomb secrets. On several occasions Feynman drove to Albuquerque to see his ailing wife in a car borrowed from Klaus Fuchs, who was later discovered to be transporting nuclear secrets in his car to Albuquerque for the Soviets.


          On occasion, Feynman would find an isolated section of the mesa to drum in the style of American natives; "and maybe I would dance and chant, a little". These antics did not go unnoticed, and rumors spread about a mysterious Indian drummer called "Injun Joe". He also became a friend of laboratory head J. Robert Oppenheimer, who unsuccessfully tried to court him away from his other commitments to work at the University of California, Berkeley after the war.


          Feynman alludes to his thoughts on the justification for getting involved in the Manhattan project in The Pleasure of Finding Things Out. As mentioned earlier, he felt the possibility of Nazi Germany developing the bomb before the Allies was a compelling reason to help with its development for the U.S. However, he goes on to say that it was an error on his part not to reconsider the situation when Germany was defeated. In the same publication Feynman also talks about his worries in the atomic bomb age, feeling for some considerable time that there was a high risk that the bomb would be used again soon so that it was pointless to build for the future. Later he describes this period as a 'depression.'


          


          Early career


          After the war, Feynman followed Hans Bethe to Cornell University and joined the faculty. He taught theoretical physics at Cornell from 1945 to 1950. He ultimately felt uninspired there. Despairing that he had burned out, he turned to less immediately practical but more entertaining problems. One of these was analyzing the physics of a twirling, nutating dish as it is moving through the air. (As it turned out, this work served him well in future research.) He was therefore surprised to be offered professorships from renowned universities. He eventually chose the California Institute of Technology at Pasadena, California. This was in spite of being offered a position at the Institute for Advanced Study at Princeton University which included such distinguished faculty members as Albert Einstein.


          Although his professorship at Princeton would have included teaching duties along with a position at the Institute for Advanced Study, Feynman opted for Caltech. Feynman noted in his book, "Surely You're Joking Mr. Feynman!" that his decision was influenced by a desire to live in a mild climate, a goal he chose while having to put tire chains on his car in the middle of a snowstorm in Ithaca, New York.


          


          Feynman has been called the "Great Explainer". He gained a reputation for taking great care when giving explanations to his students and for assigning himself a moral duty to make the topic accessible. His guiding principle was that if a topic could not be explained in a freshman lecture it was not yet fully understood. Feynman gained great pleasure from coming up with such a "freshman-level" explanation, for example, of the connection between spin and statistics. What he said was that groups of particles with spin 1/2 "repel", whereas groups with integer spin "clump". This was a brilliantly simplified way of demonstrating how Fermi-Dirac statistics and Bose-Einstein statistics evolved as a consequence of studying how fermions and bosons behave under a rotation of 360. This was also a question he pondered in his more advanced lectures and to which he demonstrated the solution in the 1986 Dirac memorial lecture. In the same lecture he further explained that antiparticles must exist since if particles only had positive energies they would not be restricted to a so-called " light cone". He opposed rote learning or unthinking memorization and other teaching methods that emphasized form over function. He put these opinions into action whenever he could, from a conference on education in Brazil to a State Commission on school textbook selection. Clear thinking and clear presentation were fundamental prerequisites for his attention. It could be perilous even to approach him when unprepared, and he did not forget the fools or pretenders.


          During one sabbatical year, he returned to Newton's Principia Mathematica to study it anew; what he learned from Newton, he passed along to his students, such as Newton's attempted explanation of diffraction.


          


          The Caltech years
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          Feynman did significant work while at Caltech, including research in:


          
            	Quantum electrodynamics. The theory for which Feynman won his Nobel Prize is known for its accurate predictions. He helped develop a functional integral formulation of quantum mechanics, in which every possible path from one state to the next is considered, the final path being a sum over the possibilities (also referred to as sum-over-paths or sum over histories).

          


          
            	Physics of the superfluidity of supercooled liquid helium, where helium seems to display a lack of viscosity when flowing. Applying the Schrdinger equation to the question showed that the superfluid was displaying quantum mechanical behaviour observable on a macroscopic scale. This helped with the problem of superconductivity; however, the solution eluded Feynman. It was solved with the BCS theory.

          


          
            	A model of weak decay, which showed that the current coupling in the process is a combination of vector and axial (an example of weak decay is the decay of a neutron into an electron, a proton, and an anti- neutrino). Although E. C. George Sudarshan and Robert Marshak developed the theory nearly simultaneously, Feynman's collaboration with Murray Gell-Mann was seen as seminal because the weak interaction was neatly described by the vector and axial currents. It thus combined the 1933 beta decay theory of Fermi with an explanation of parity violation.

          


          He also developed Feynman diagrams, a bookkeeping device which helps in conceptualizing and calculating interactions between particles in spacetime, notably the interactions between electrons and their antimatter counterparts, positrons. This device allowed him, and later others, to approach time reversibility and other fundamental processes. Feynman famously painted Feynman diagrams on the exterior of his van.


          Feynman diagrams are now fundamental for string theory and M-theory, and have even been extended topologically. Feynman's mental picture for these diagrams started with the hard sphere approximation, and the interactions could be thought of as collisions at first. It was not until decades later that physicists thought of analyzing the nodes of the Feynman diagrams more closely. The world-lines of the diagrams have developed to become tubes to allow better modelling of more complicated objects such as strings and M-branes.


          From his diagrams of a small number of particles interacting in spacetime, Feynman could then model all of physics in terms of those particles' spins and the range of coupling of the fundamental forces. Feynman attempted an explanation of the strong interactions governing nucleons scattering called the parton model. The parton model emerged as a complement to the quark model developed by his Caltech colleague Murray Gell-Mann. The relationship between the two models was murky; Gell-Mann referred to Feynman's partons derisively as "put-ons". Feynman did not dispute the quark model; for example, when the fifth quark was discovered, Feynman immediately pointed out to his students that the discovery implied the existence of a sixth quark, which was duly discovered in the decade after his death.


          After the success of quantum electrodynamics, Feynman turned to quantum gravity. By analogy with the photon, which has spin 1, he investigated the consequences of a free massless spin 2 field, and was able to derive the Einstein field equation of general relativity, but little more. However, a calculational technique that Feynman developed for gravity in 1962  "ghosts"  later proved invaluable for explaining the quantum theory of the weak and strong forces, the other two fundamental interactions in nature. In 1967, Fadeev and Popov quantized the particle behaviour of the spin 1 theories of Yang-Mills -Shaw -Pauli, that are now seen to describe the weak and strong interactions, using Feynman's path integral technique but including also Feynman's "ghost" particles to conserve probability.


          At this time, in the early 1960s Feynman exhausted himself by working on multiple major projects at the same time, including his Feynman Lectures on Physics: while at Caltech, Feynman was asked to "spruce up" the teaching of undergraduates. After three years devoted to the task, he produced a series of lectures that would eventually become the Feynman Lectures on Physics, one reason that Feynman is still regarded as one of the greatest teachers of physics. He wanted a picture of a drumhead sprinkled with powder to show the modes of vibration at the beginning of the book. Outraged by many rock and roll and drug connections that one could make from the image, the publishers changed the cover to plain red, though they included a picture of him playing drums in the foreword. Feynman later won the Oersted Medal for teaching, of which he seemed especially proud. His students competed keenly for his attention; he was once awakened when a student solved a problem and dropped it in his mailbox; glimpsing the student sneaking across his lawn, he could not go back to sleep, and he read the student's solution. The next morning his breakfast was interrupted by another triumphant student, but Feynman informed him that he was too late.


          Partly as a way to bring publicity to progress in physics, Feynman offered $1000 prizes for two of his challenges in nanotechnology, claimed by William McLellan and Tom Newman, respectively. He was also one of the first scientists to conceive the possibility of quantum computers. Many of his lectures and other miscellaneous talks were turned into books, including The Character of Physical Law and QED: The Strange Theory of Light and Matter. He gave lectures which his students annotated into books, such as Statistical Mechanics and Lectures on Gravity. The Feynman Lectures on Physics occupied two physicists, Robert B. Leighton and Matthew Sands as full-time editors for several years. Even though they were not adopted by the universities as textbooks, the books continue to be bestsellers because they provide a deep understanding of physics. As of 2005, The Feynman Lectures on Physics have sold over 1.5 million copies in English, an estimated 1 million copies in Russian, and an estimated half million copies in other languages.


          In 1974 Feynman delivered the Caltech commencement address on the topic of cargo cult science, which has the semblance of science but is only pseudoscience due to a lack of "a kind of scientific integrity, a principle of scientific thought that corresponds to a kind of utter honesty" on the part of the scientist. He instructed the graduating class that "The first principle is that you must not fool yourselfand you are the easiest person to fool. So you have to be very careful about that. After you've not fooled yourself, it's easy not to fool other scientists. You just have to be honest in a conventional way after that."


          In the late 1980s, according to "Richard Feynman and the Connection Machine", Feynman played a crucial role in developing the first massively parallel computer, and in finding innovative uses for it in numerical computations, in building neural networks, as well as physical simulations using cellular automata (such as turbulent fluid flow), working with Stephen Wolfram at Caltech. His son, Carl, also played a role in the development of the original Connection Machine engineering; Feynman influencing the interconnects while his son worked on the software.


          Shortly before his death, Feynman criticized string theory in an interview: "I don't like that they're not calculating anything," he said. "I don't like that they don't check their ideas. I don't like that for anything that disagrees with an experiment, they cook up an explanationa fix-up to say, 'Well, it still might be true.'" These words have since been much-quoted by opponents of the string-theoretic direction for particle physics.


          


          Personal life


          While researching his PhD, Feynman married his first wife, Arline Greenbaum. (Arline's name is often spelled Arlene). Arline was diagnosed with tuberculosis, an often terminal illness at the time (she died in 1945), but she and Feynman were careful, and he never contracted the disease. This portion of Feynman's life was portrayed in the 1996 film Infinity, which also featured Feynman's daughter Michelle in a cameo role.


          He was married a second time in June 1952, to Mary Louise Bell of Neodesha, Kansas; this marriage was brief and unsuccessful. He later married Gweneth Howarth from the United Kingdom, who shared his enthusiasm for life and spirited adventure. Besides their home in Altadena, California, they had a beach house in Baja California, the latter of which was purchased with the prize money from Feynman's Nobel Prize, at that time $55,000 (of which Feynman was entitled to a third). They remained married until Feynman's death. They had a son, Carl, in 1962, and adopted a daughter, Michelle, in 1968.


          Feynman had a great deal of success teaching Carl using discussions about ants and Martians as a device for gaining perspective on problems and issues; he was surprised to learn that the same teaching devices were not useful with Michelle. Mathematics was a common interest for father and son; they both entered the computer field as consultants and were involved in advancing a new method of using multiple computers to solve complex problemslater known as parallel computing. The Jet Propulsion Laboratory retained Feynman as a computational consultant during critical missions. One coworker characterized Feynman as akin to Don Quixote at his desk, rather than at a computer workstation, ready to do battle with the windmills.


          According to his colleague, Professor Steven Frautschi, Feynman was the only person in the Altadena region to buy flood insurance after the massive 1978 fire, predicting correctly that the fire's destruction would lead to land erosion, causing mudslides and flooding. The flood occurred in 1979 after winter rains and destroyed multiple houses in the neighbourhood. Feynman's use of insurance, an inherently future-looking device, was not only fortunate but ironic in light of his depiction of his outlook following the Manhattan Project. Feynman wrote that in the years following the development and use of the atomic bomb, whenever seeing the construction of a bridge or a new building, he was unavoidably struck by the thought that the labor was futile and in vain, as the human race would soon be undone by the bomb.


          Feynman traveled a great deal, notably to Brazil, and near the end of his life schemed to visit the Russian land of Tuva, a dream that, due to Cold War bureaucratic problems, never became reality. Ironically, the day after he died, a letter arrived for him from the Soviet government giving him authorization to travel to Tuva. During this period he discovered that he had a form of cancer, but, thanks to surgery, he managed to hold it off. Out of his enthusiastic interest in reaching Tuva came the phrase " Tuva or Bust" (also the title of a book about his efforts to get there), which was tossed about frequently amongst his circle of friends in hope that they, one day, could see it firsthand. The documentary movie Genghis Blues mentions some of his attempts to communicate with Tuva and chronicles the journey when some of his friends did make it there. His attempts to circumvent the complex Soviet bureaucratic system which kept Tuva sealed, and also his attempts to write and send a letter using an English-Russian and Russian-Tuvan dictionary, as well as his earlier efforts to translate Mayan hieroglyphics, all demonstrate his life-long addiction to solving puzzles, locks, and cyphers. At the time, they also earned him a reputation of eccentricity.


          Feynman did not work only on physics, and had a large circle of friends from all walks of life, including the arts. He took up drawing at one time and enjoyed some success under the pseudonym "Ofey", culminating in an exhibition dedicated to his work. He learned to play drums (frigideira) in a samba style in Brazil by dint of persistence and practice, and participated in a samba school. Apparently Feynman did not much appreciate orchestral music, but he had a keen sense of rhythm and timing which extended to a personal timekeeping centre in his brain which let him operate without ever needing a watch. In addition, he had some degree of synesthesia for equations, explaining that the letters in certain mathematic functions appeared in colour for him, even though invariably printed in standard black-and-white.


          According to Genius, the James Gleick biography, Feynman experimented with LSD during his professorship at Caltech. Somewhat embarrassed by his actions, Feynman sidestepped the issue when dictating his anecdotes; consequently, the "Altered States" chapter in Surely You're Joking, Mr. Feynman! describes only marijuana and ketamine experiences at John Lilly's famed sensory deprivation tanks, as a way of studying consciousness. Feynman gave up alcohol when he began to show early signs of alcoholism, as he did not want to do anything that could damage his brain.


          In Surely You're Joking, Mr. Feynman!, he gives advice on the best way to pick up a girl in a hostess bar. At Caltech, he used a nude/topless bar as an office away from his usual office, making sketches or writing physics equations on paper placemats. When the county officials tried to close the locale, all visitors except Feynman refused to testify in favour of the bar, fearing that their families or patrons would learn about their visits. Only Feynman accepted, and in court, he affirmed that the bar was a public need, stating that craftsmen, technicians, engineers, common workers "and a physics professor" frequented the establishment. While the bar lost the court case, it was allowed to remain open as a similar case was pending appeal.


          He was unfortunate in developing two rare forms of cancer, namely Liposarcoma and Waldenstrm macroglobulinemia, dying shortly after a final attempt at surgery for the former. His last recorded words are noted as "I'd hate to die twice. It's so boring."


          


          Challenger disaster
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          Feynman was requested to serve on the Presidential Rogers Commission which investigated the Challenger disaster of 1986. Feynman devoted the latter half of his book What Do You Care What Other People Think? to his experience on the Rogers Commission, straying from his usual convention of brief, light-hearted anecdotes to deliver an extended and sober narrative. Feynman's account reveals a disconnect between NASA's engineers and executives that was far more striking than he expected. His interviews of NASA's high-ranking managers revealed startling misunderstandings of elementary concepts.


          In one example, early tests resulted in some of the booster rocket's o-rings burning a third of the way through. These o-rings provided the gas-tight seal needed between the vertically stacked cylindrical sections that made up the solid fuel booster. NASA managers recorded this result as demonstrating that the o-rings had a "safety factor" of 3. Feynman incredulously explains the magnitude of this error: a "safety factor" refers to the practice of building an object to be capable of withstanding more force than it will ever conceivably be subjected to. To paraphrase Feynman's example, if engineers built a bridge that could bear 3,000 pounds without any damage, even though it was never expected to bear more than 1,000 pounds in practice, the safety factor would be 3. If, however, a 1,000 pound truck drove across the bridge and it cracked at all, the safety factor is now zero: the bridge is defective.


          Feynman was clearly disturbed by the fact that NASA management not only misunderstood this concept, but in fact inverted it by using a term denoting an extra level of safety to describe a part that was actually defective and unsafe. Feynman continued to investigate the lack of communication between NASA's management and its engineers and was struck by the management's claim that the risk of catastrophic malfunction on the shuttle was 1 in 105; i.e., 1 in 100,000. Feynman immediately realized that this claim was risible on its face; as he described, this assessment of risk would entail that NASA could expect to launch a shuttle every day for the next 274 years without an accident. Investigating the claim further, Feynman discovered that the 1 in 105 figure was stating what they claimed that the failure rate ought to be, given that it was a manned vehicle, and working backwards to generate the failure rate of components.


          Feynman was disturbed by two aspects of this practice. First, NASA management assigned a probability of failure to each individual bolt, sometimes claiming a probability of 1 in 108; that is, one in one hundred million. Feynman pointed out that it is impossible to calculate such a remote possibility with any scientific rigor. Secondly, Feynman was bothered not just by this sloppy science but by the fact that NASA claimed that the risk of catastrophic failure was "necessarily" 1 in 105. As the figure itself was beyond belief, Feynman questioned exactly what "necessarily" meant in this contextdid it mean that the figure followed logically from other calculations, or did it reflect NASA management's desire to make the numbers fit?


          Feynman suspected that the 1/100,000 figure was wildly fantastical, and made a rough estimate that the true likelihood of shuttle disaster was closer to 1 in 100. He then decided to poll the engineers themselves, asking them to write down an anonymous estimate of the odds of shuttle explosion. Feynman found that the bulk of the engineers' estimates fell between 1 in 50 and 1 in 100. Not only did this confirm that NASA management had clearly failed to communicate with their own engineers, but the disparity engaged Feynman's emotions. When describing these wildly differing estimates, Feynman briefly lapses from his damaging but dispassionate detailing of NASA's flaws to recognize the moral failing that resulted from a scientific failing: he was clearly upset that NASA presented its clearly fantastical figures as fact to convince a member of the public, schoolteacher Christa McAuliffe, to join the crew. Feynman was not uncomfortable with the concept of a 1/100 risk, but felt strongly that the recruitment of laypeople required an honest portrayal of the real risk involved.


          Feynman's investigation eventually suggested to him that the cause of the Challenger explosion was the very part to which NASA management so mistakenly assigned a safety factor. The o-rings were rubber rings designed to form a seal in the shuttle's solid rocket boosters, preventing the rockets' super-heated gas from escaping and damaging other parts of the vehicle. Feynman suspected that despite NASA's claims, the o-rings were unsuitable at low temperatures and lost their resilience when cold, thus failing to expand and maintain a tight seal when rocket pressure distorted the structure of the solid fuel booster. Feynman's suspicions were corroborated by General Kutyna, also on the commission, who cunningly provided Feynman with a broad hint by asking about the effect of cold on o-ring seals after mentioning that the temperature on the day of the launch was far lower than had been the case with previous launches: below freezing at 28 or 29 Fahrenheit (-2.2 to -1.6 C); previously, the coldest launch had been at 53 F (12 C).


          Feynman obtained samples of the seals used on the Challenger by dismantling a model supplied to the commission, intending to test the resilience of the seals at low temperature in front of the TV cameras, but in an act that he claims to have been ashamed of, ran the test first in private to ensure that it was indeed the case that low temperature reduced the resilience of the rubber as he suspected.


          When testifying before Congress, Feynman questioned a NASA manager with seeming innocence, focusing on the cold temperatures that the o-rings could be subjected to while remaining resilient (i.e., effective). The NASA manager insisted that o-rings would retain their resilience even in extreme cold. But Feynman managed to obtain a glass of iced water, and used it to cool a section of o-ring seal clamped flat with a small clamp he had purchased earlier at a hardware store.


          After receiving repeated assurances that the o-rings would remain resilient at subzero temperatures, and at an opportune moment selected by Kutyna during a particular NASA slide-show, Feynman took the o-ring out of the water and removed the vise, revealing that the o-ring remained flattened, demonstrating a lack of resilience at 39.2 F (4 C), warmer than the launch temperature. While Feynman worried that the audience did not realize the importance of his action, The New York Times picked the story up, crediting Feynman for his ruse, and earning him a small measure of fame.


          Feynman's investigations also revealed that there had been many serious doubts raised about the o-ring seals by engineers at Morton Thiokol, which made the solid fuel boosters, but communication failures had led to their concerns being ignored by NASA management. He found similar failures in procedure in many other areas at NASA, but singled out its software development for praise due to its rigorous and highly effective quality procedures which were under threat from NASA management which wished to reduce testing to save money since the tests were always passed.


          Based on his experiences with NASA's management and engineers, Feynman concluded that the serious deficiencies in NASA management's scientific understanding, the lack of communication between the two camps, and the gross misrepresentation of the shuttle's dangers, required that NASA take a hiatus from shuttle launches until it could resolve its internal inconsistencies and present an honest picture of the shuttle's reliability. Feynman soon found that, while he respected the intellects of his fellow Commission members, they universally finished their criticisms of NASA with clear affirmations that the Challenger disaster should be addressed by NASA internally, but that there was no need for NASA to suspend its operations or to receive less funding. Feynman felt that the Commission's conclusions were not compatible with its findings, and could not in good conscience recommend that such a deeply flawed organization should continue without a suspension of operations and a major overhaul. His fellow commission members were alarmed by Feynman's dissension, and it was only after much petitioning that Feynman's minority report was included at all: as an appendix to the official document.


          Feynman's book What Do You Care What Other People Think? included a copyedited version of the appendix in addition to his narrative account.


          M8 Entertainment Inc. announced in May 2006 that a movie would be made about the disaster. Challenger (2008) is to be directed by Philip Kaufmanwhose 1983 film The Right Stuff chronicled the early history of the space programand would focus on the role of Feynman in the ensuing investigation. David Strathairn will play Feynman.


          


          Commemorations


          


          On May 4, 2005 the United States Postal Service issued the American Scientists commemorative set of four 37-cent self-adhesive stamps in several configurations. The scientists depicted were Richard Feynman, John von Neumann, Barbara McClintock, and Josiah Willard Gibbs. Feynman's stamp, sepia-toned, features a photograph of a 30-something Feynman and eight small Feynman diagrams.


          The main building for the Computing Division at Fermilab, the FCC, is named in his honor: The "Feynman Computing Centre".
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          Captain Sir Richard Francis Burton KCMG FRGS ( March 19, 1821  October 20, 1890) was an English explorer, translator, writer, soldier, orientalist, ethnologist, linguist, poet, hypnotist, fencer and diplomat. He was known for his travels and explorations within Asia and Africa as well as his extraordinary knowledge of languages and cultures. According to one count, he spoke 29 European, Asian, and African languages.


          Burton's best-known achievements include traveling in disguise to Mecca, making an unexpurgated translation of The Book of One Thousand Nights and A Night (the collection is more commonly called The Arabian Nights in English because of Andrew Lang's abridgment) and the Kama Sutra and journeying with John Hanning Speke as the first white men guided by the redoubtable Sidi Mubarak Bombay to discover (for himself and his contemporaries) the Great Lakes of Africa in search of the source of the Nile. He was a prolific author and wrote numerous books and scholarly articles about subjects including travel, fencing and ethnography.


          He was a captain in the army of the East India Company serving in India (and later, briefly, in the Crimean War). Following this he was engaged by the Royal Geographical Society to explore the east coast of Africa and led an expedition guided by the locals which discovered Lake Tanganyika. In later life he served as British consul in Fernando Po, Damascus and, finally, Trieste. He was a Fellow of the Royal Geographical Society and was awarded a knighthood ( KCMG) in 1886.


          


          Early life and education (18221841)


          Burton was born in Torquay, Devon, at 21:30 on 19 March 1821; in his autobiography, he erroneously claimed to have been born in the family home at Barham House in Elstree in Hertfordshire. He was baptised on 2 September 1821 at Elstree Church in Borehamwood, Hertfordshire. His father, Lieutenant Colonel Joseph Netterville Burton, 36th Regiment, was an Irish-born British army officer of Anglo-Irish extraction, the son of the Rev. Edward Burton, a Church of Ireland clergyman from Westmorland, England, and an Irish mother; his mother, Martha Baker, was the heiress of a wealthy Hertfordshire squire, Richard Baker. Burton had two siblings, Maria Katherine Elizabeth Burton and Edward Joseph Netterville Burton, born in 1823 and 1824, respectively.


          Burton's family travelled considerably during his childhood. In 1825, his family moved to Tours, France. Burton's early education was provided by various tutors employed by his parents. He first began a formal education in 1829 at a preparatory school on Richmond Green in Richmond, London run by Rev. Charles Delafosse. Over the next few years, his family travelled between England, France and Italy. Burton showed an early gift for languages and quickly learned French, Italian and Latin, as well as several dialects, such as Neapolitan. During his youth, he was rumoured to have carried on an affair with a young Romani (Gypsy) woman, even learning the rudiments of her language. Some adduce this as a possible reason why he was able later in life to learn Hindi and other Indic languages almost preternaturally quickly, as Romani is related to this language family. However, these same Indian languages are members of the Indo-European family of languages, along with English, French and German. The peregrinations of his youth may have encouraged Burton to regard himself as an outsider for much of his life. As he put it, "Do what thy manhood bids thee do, from none but self expect applause..."


          Burton entered Trinity College, Oxford, in the autumn of 1840. Despite his intelligence and ability, he soon antagonized his teachers and peers. During his first term, he is said to have challenged another student to a duel after the latter mocked Burton's moustache. Burton continued to gratify his love of languages by studying Arabic; he also spent his time learning falconry and fencing. In 1842, he attended a steeplechase in deliberate violation of college rules and subsequently dared to tell the college authorities that students should be allowed to attend such events. Hoping to be merely " rusticated"that is, suspended with the possibility of reinstatement, the punishment of some less provocative students who had visited the steeplechase he was instead permanently expelled from Trinity College. In a final jab at the environment he had come to despise, Burton reportedly trampled the College's flower beds with his horse and carriage while departing Oxford.


          


          Army career (18421853)


          In his own words "fit for nothing but to be shot at for six pence a day", Burton enlisted in the army of the East India Company at the behest of his ex-college classmates who were already members. He hoped to fight in the first Afghan war but the conflict was over before he arrived in India. He was posted to the 18th Bombay Native Infantry based in Gujarat and under the command of General Sir Charles James Napier. While in India he became a proficient speaker of Hindustani, Gujarati Jatki/ Siraiki and Marathi as well as Persian and Arabic. His studies of Hindu culture had progressed to such an extent that "my Hindu teacher officially allowed me to wear the Janeu ( Brahmanical Thread)" although the truth of this has been questioned since it would usually have required long study, fasting and a partial shaving of the head. Burton's interest (and active participation) in the cultures and religions of India was considered peculiar by some of his fellow soldiers who accused him of "going native" and called him "the White Nigger". Burton had many peculiar habits that set him apart from other soldiers. While in the army, he kept a large menagerie of tame monkeys in the hopes of learning their language. He also earned the name "Ruffian Dick" for his "demonic ferocity as a fighter and because he had fought in single combat more enemies than perhaps any other man of his time."


          He was appointed to the Sindh survey, where he learned to use the measuring equipment that would later be useful in his career as an explorer. At this time he began to travel in disguise. He adopted the alias of Mirza Abdullah and often fooled local people and fellow officers into failing to recognise him. It was at this point that he began to work as an agent for Napier and, although details of exactly what this work entailed are not known, it is known that he participated in an undercover investigation of a brothel said to be frequented by English soldiers where the prostitutes were young boys. His life-long interest in sexual practices led him to produce a detailed report which was later to cause trouble for Burton when subsequent readers of the report (which Burton had been assured would be kept secret) came to believe that Burton had, himself, participated in some of the practices described within his writing.


          In March 1849 he returned to Europe on sick leave. In 1850 he wrote his first book Goa and the Blue Mountains, a guide to the Goa region. He travelled to Boulogne to visit the fencing school there and it was there where he first encountered his future wife Isabel Arundell, a young Catholic woman from a good family.


          


          First explorations and journey to Mecca (18511853)
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          Motivated by his love of adventure, Burton got the approval of the Royal Geographical Society for an exploration of the area and he gained permission from the Board of Directors of the British East India Company to take leave from the army. His seven years in India gave Burton a familiarity with the customs and behaviour of Muslims and prepared him to attempt a Hajj (pilgrimage to Mecca and, in this case, Medina). It was this journey, undertaken in 1853, which first made Burton famous. He had planned it whilst travelling disguised among the Muslims of Sindh, and had laboriously prepared for the ordeal by study and practice (including being circumcised to further lower the risk of being discovered).


          Although Burton was not the first non-Muslim European to make the Hajj ( Ludovico di Barthema in 1503 is believed to hold that distinction), his pilgrimage is the most famous and the best documented of the time. He adopted various disguises including that of a Pashtun to account for any oddities in speech, but he still had to demonstrate an understanding of intricate Islamic ritual, and a familiarity with the minutiae of Eastern manners and etiquette. Burton's trek to Mecca was quite dangerous and his caravan was attacked by bandits (a common experience at the time). As he put it, although "...neither Koran or Sultan enjoin the death of Jew or Christian intruding within the columns that note the sanctuary limits, nothing could save a European detected by the populace, or one who after pilgrimage declared himself an unbeliever." The pilgrimage entitled him to the title of Hajji and to wear green head wrap. Burton's own account of his journey is given in A Personal Narrative of a Pilgrimage to Al-Medinah and Meccah (1855).


          Some members of his entourage suspected there was more to Burton than met the eye. He came close to being discovered one night when he lifted his robe to urinate, rather than squatting as an Arab would. He thought he was unseen, but the youngest member of his group happened to see him. The lad accused him of being an imposter, but let Burton convince him to keep his doubts to himself.


          When Burton returned to the British Army he sat for examination as an Arab linguist - and failed.


          


          Early explorations (18541855)


          Following his return to Cairo from Mecca, Burton sailed to India to rejoin his regiment. In March 1854, he transferred to the political department of the East India Company and went to Aden on the Arabian Peninsula in order to prepare for a new expedition, supported by the Royal Geographical Society, to explore the interior of the Somali Country and beyond, where Burton hoped to discover the large lakes he had heard about from Arab travelers. It was in Aden in September of this year that he first met Captain (then Lieutenant) John Hanning Speke who would accompany him on his most famous exploration. Burton undertook the first part of the trip alone. He made an expedition to Harar (in present day Ethiopia), which no European had entered (indeed there was a prophecy that the city would decline if a Christian was admitted inside). This leg of the expedition lasted three months, although much of the time was spent in the port of Zeila, where Burton, once again in disguise, awaited word that the road to Harar was safe. Burton not only travelled to Harar but also was introduced to the Emir and stayed in the city for ten days, officially a guest of the Emir but in reality his prisoner. The journey back was plagued by lack of supplies, and Burton wrote that he would have died of thirst had he not seen desert birds and realised they would be near water.


          Following this adventure, he prepared to set out for the interior accompanied by Lieutenant Speke, Lieutenant G. E. Herne and Lieutenant William Stroyan and a number of Africans employed as bearers. However, before the expedition was able to leave camp, his party was attacked by a group of Somali tribesmen (the officers estimated the number of attackers at 200). In the ensuing fight, Stroyan was killed and Speke was captured and wounded in eleven places before he managed to escape. Burton was impaled with a javelin, the point entering one cheek and exiting the other. This wound left a notable scar that can be easily seen on portraits and photographs. He was forced to make his escape with the weapon still transfixing his head. However, the failure of this expedition was viewed harshly by the authorities, and a two-year investigation was set up to determine to what extent Burton was culpable for this disaster. While he was largely cleared of any blame, this did not help his career. He describes the harrowing attack in First Footsteps in East Africa (1856).


          In 1855, Burton rejoined the army and travelled to the Crimea hoping to see active service in the Crimean War. He served on the staff of Beatson's Horse a corps of Bashi-bazouks, local fighters under the command of General Beatson, in the Dardanelles. The corps was disbanded following a "mutiny" after they refused to obey orders and Burton's name was mentioned (to his detriment) in the subsequent inquiry.


          


          Exploring the lakes of central Africa (18561860)


          
            [image: Routes taken by the expeditions of Burton and Speke (1857–1858) and Speke and Grant (1863).]

            
              Routes taken by the expeditions of Burton and Speke (18571858) and Speke and Grant (1863).
            

          


          In 1856 the Royal Geographical Society funded another expedition in which Burton set off from Zanzibar to explore an "inland sea" which was known to exist. His mission was to study local tribes and to find out what exports might be possible from the region. It was hoped that the expedition might lead to the discovery of the source of the River Nile, although this was not an explicit aim. Burton had been told that only a fool would say his expedition aimed to find the source of the Nile because anything short of that would be regarded as a failure.


          Before leaving for Africa, Burton became secretly engaged to Isabel Arundell. Her family, particularly her mother, would not allow a marriage since Burton was not a Catholic and was not wealthy, although in time the relationship would become tolerated.


          Speke again accompanied him and on the 27 June 1857 they set out from the east coast of Africa heading west in search of the lake or lakes. They were helped greatly by their experienced local guide, Sidi Mubarak (also known as "Bombay"), who was familiar with some of the customs and languages of the region. From the start the outward journey was beset with problems such as recruiting reliable bearers and the defalcation of equipment and supplies by deserting expedition members. Both men were beset by a variety of tropical diseases on the journey. Speke was rendered blind for some of the journey and deaf in one ear (due to an infection caused by attempts to remove a beetle). Burton was unable to walk for some of the journey and had to be carried by the bearers.


          The expedition arrived at Lake Tanganyika in February 1858. Burton was awestruck by the sight of the magnificent lake, but Speke, who had been temporarily blinded by a disease, was unable to see the body of water. By this point much of their surveying equipment was lost, ruined, or stolen, and they were unable to complete surveys of the area as well as they wished. Burton was again taken ill on the return journey and Speke continued exploring without him, making a journey to the north and eventually locating the great Lake Victoria, or Victoria Nyanza. Lacking supplies and proper instruments Speke was unable to survey the area properly but was privately convinced that it was the long sought source of the Nile. Burton's description of the journey is given in Lake Regions of Equatorial Africa (1860). Speke gave his own account in The Journal of the Discovery of the Source of the Nile (1863).


          Both Burton and Speke were in extremely poor health after the journey and returned home separately. As usual Burton kept very detailed notes, not just on the geography but also on the languages, customs and even sexual habits of the people he encountered. Although it was Burton's last great expedition his geographical and cultural notes were to prove invaluable for subsequent explorations by Speke and James Augustus Grant, Sir Samuel Baker, David Livingstone and Henry Morton Stanley. Speke and Grant's (1863) exploration began on the east coast near Zanzibar again and went around the west side of Lake Victoria to Lake Albert and finally returning in triumph via the Nile River. However, crucially, they had lost track of the river's course between Lake Victoria and Albert. This left Burton, and others, unsatisfied that the source of the Nile was conclusively proven.


          


          Burton and Speke
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              Lake Tanganyika photographed from orbit. Burton was the first European to see the lake.
            

          


          Burton and Speke's exploration to Tanganyika and Victoria was, arguably, his most celebrated exploration but what followed was a prolonged public quarrel between the two men, which severely damaged Burton's reputation. From surviving letters it seems that Speke already mistrusted and disliked Burton before the start of their second expedition. There are several reasons why they became estranged. It seems obvious that the two men were very different in character, with Speke being more in tune with the prevailing morality of Victorian England and imperialistic attitude to other cultures. There was obviously a great element of professional rivalry. Some biographers have suggested that friends of Speke (particularly Laurence Oliphant) stirred up trouble between the two. It also seems that Speke resented Burton's position as expedition leader and claimed that this leadership was nominal only and that Burton was an invalid for most of the second expedition. There were problems with debts run up by the expedition that were left unpaid when they left Africa. Speke claimed that Burton had sole responsibility for these debts. Finally, there was the issue of the source of the Nile, perhaps the greatest prize of its day to explorers. It is now known that Lake Victoria is a source, but at the time the issue was controversial. Speke's expedition there was undertaken without Burton (who was incapacitated by several illnesses at the time) and his survey of the area was, by necessity, rudimentary, leaving the issue unresolved. Burton (and indeed many eminent explorers such as Livingstone) were very sceptical that the lake was the genuine source.


          After the expedition, the two men travelled home to England separately with Speke arriving in London first. Despite an agreement between them that they would give their first public speech together, Speke gave a lecture at the Royal Geographical Society in which he made the claim that his discovery, Lake Victoria, was the source of the Nile. When Burton arrived in London he found Speke being lionised, and felt his own role was being considered as that of sickly companion. Furthermore, Speke was organising other expeditions to the region and clearly had no plans to include Burton.


          In the subsequent months, Speke did much to attempt to harm Burton's reputation, even going so far as to claim that Burton had tried to poison him during the expedition. Meanwhile Burton spoke out against Speke's claim to have discovered the source of the Nile, saying that the evidence was inconclusive and the measurements made by Speke were inaccurate. It is notable that in Speke's expedition with Grant he made Grant sign a statement saying, amongst other things, "I renounce all my rights to publishing... my own account [of the expedition] until approved of by Captain Speke or the R. G. S. (Royal Geographical Society)".


          Speke and Grant undertook a second expedition to prove that Lake Victoria was the true source of the Nile, but again, problems with surveying and measurement meant not everybody was satisfied the issue had been resolved. On 16 September 1864 Burton and Speke were due to debate the issue of the source of the Nile in front of the British Association for the Advancement of Science at that body's annual meeting in Bath. Burton was regarded as the superior public speaker and scholar and was likely to get the better of such a debate. However, the previous day Speke died from a self-inflicted gunshot wound while hunting on a relative's nearby estate. There were no direct witnesses to the shooting, and it has been widely speculated that he might have committed suicide; however, the coroner declared it to be a hunting accident. Burton was at the debate hall in Bath waiting to give his presentation when the news of Speke's death arrived and, considerably shaken, he elected not to give his planned talk.


          


          Diplomatic service, scholarship, and death (18611890)
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              Richard and Isabel Burton's tomb at Mortlake, Surrey.
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          In January 1861, Richard and Isabel married in a quiet Catholic ceremony although he did not adopt the Catholic faith at this time. Shortly after this, the couple were forced to spend some time apart when he formally entered the Foreign Service as consul at Fernando Po, the modern island of Bioko in Equatorial Guinea. This was not a prestigious appointment; because the climate was considered extremely unhealthy for Europeans, Isabel could not accompany him. Burton spent much of this time exploring the coast of West Africa.


          The couple were reunited in 1865 when Burton was transferred to Santos in Brazil. Once there, Burton traveled through Brazil's central highlands, canoeing down the Sao Francisco river from its source to the falls of Paulo Afonso.


          In 1869 he was made consul in Damascus, an ideal post for someone with Burton's knowledge of the region and customs. However, Burton made many enemies during his time there. He managed to antagonize much of the Jewish population of the area because of a dispute concerning money lending. It had been the practice for the British consulate to take action against those who defaulted on loans but Burton saw no reason to continue this practice and this caused a great deal of hostility. He and Isabel greatly enjoyed their time there and befriended Lady Jane Digby, the well-known adventurer, and Abd al-Kader al-Jazairi, a prominent leader of the Algerian revolution then living in exile.


          However, the area was in some turmoil at the time with considerable tensions between the Christian, Jewish and Muslim populations. Burton did his best to keep the peace and resolve the situation but this sometimes led him into trouble. On one occasion, he claims to have escaped an attack by hundreds of armed horsemen and camel riders sent by Mohammed Rashid Pasha, the Governor of Syria. He wrote "I have never been so flattered in my life than to think it would take three hundred men to kill me."


          In addition to these incidents, there were a number of people who disliked Burton and wished him removed from such a sensitive position. Eventually, to resolve the situation, Burton was transferred to Trieste (then part of Austria-Hungary) during 1871. Burton was never particularly content with this post but it required little work and allowed him the freedom to write and travel.


          In 1863 Burton co-founded the Anthropological Society of London with Dr. James Hunt. In Burton's own words, the main aim of the society (through the publication of the periodical Anthropologia) was "to supply travellers with an organ that would rescue their observations from the outer darkness of manuscript and print their curious information on social and sexual matters". On February 5, 1886 he was awarded a knighthood ( KCMG) by Queen Victoria.


          He wrote a number of travel books in this period that were not particularly well received. His best-known contributions to literature were those considered risqu or even pornographic at the time and which were published under the auspices of the Kama Shastra society. These books include The Kama Sutra of Vatsyayana (1883) (popularly known as the Kama Sutra), The Book of the Thousand Nights and a Night (1885) (popularly known as The Arabian Nights), The Perfumed Garden of the Shaykh Nefzawi (1886) and The Supplemental Nights to the Thousand Nights and a Night (sixteen volumes 1886 1898).


          Published in this period, but composed on his return journey from Mecca, The Kasidah has been cited as evidence of Burton's status as a Sufi. The poem (and Burton's notes and commentary on it) contain layers of Sufic meaning, and seem to have been designed to project Sufi teaching in the West. "Do what thy manhood bids thee do/ from none but self expect applause;/ He noblest lives and noblest dies/ who makes and keeps his self-made laws" is The Kasidah's most oft-quoted passage.


          Other works of note include a collection of Hindu tales, Vikram and the Vampire (1870); and his uncompleted history of swordsmanship, The Book of the Sword (1884). He also translated The Lusiads, the Portuguese national epic by Lus de Cames, in 1880 and wrote a sympathetic biography of the poet and adventurer the next year. The book The Jew, the Gipsy and el Islam was published posthumously in 1898 and was controversial since it was virulently anti-Semitic in tone and asserted the existence of Jewish human sacrifices. (Burton's investigations into this had provoked hostility from the Jewish population in Damascus, see Damascus affair. The manuscript of the book included an appendix discussing the topic in more detail, but by the decision of his widow it was not included in the book when published).


          Burton died in Trieste early on the morning of 20 October 1890 of a heart attack. His wife Isabel persuaded a priest to perform the last rites, although Burton was not a Catholic and this action later caused a rift between Isabel and some of Burton's friends. It has been suggested that the death occurred very late on 19 October and that Burton was already dead by the time the last rites were administered.


          Isabel never recovered from the loss. After his death she burned many of her husband's papers, including journals and a planned new translation of The Perfumed Garden to be called The Scented Garden, for which she had been offered six thousand guineas and which she regarded as his "magnum opus." She believed she was acting to protect her husband's reputation, and imagined she was instructed to burn the manuscript of The Scented Garden by his spirit, but her actions have been widely condemned.


          Isabel wrote a biography in praise of her husband. The couple are buried in a remarkable tomb in the shape of a Bedouin tent at Mortlake in southwest London.


          


          The Kama Shastra Society


          Burton had long had an interest in sexuality and erotic literature. However, the Obscene Publications Act of 1857 had resulted in many jail sentences for publishers, with prosecutions being brought by the Society for the Suppression of Vice (Burton referred to the society and those who shared its views as Mrs Grundy). A way around this was the private circulation of books amongst the members of a society. For this reason Burton, together with Forster Fitzgerald Arbuthnot, created the Kama Shastra Society to print and circulate books that would be illegal to publish in public.


          One of the most celebrated of all his books is his translation of the The Book of the Thousand Nights and a Night (more commonly known in English as The Arabian Nights because of Andrew Lang's abridged collection) in ten volumes, (1885) with six further volumes being added later. The volumes were printed by the Kama Shashtra Society in a subscribers-only edition of one thousand with a guarantee that there would never be a larger printing of the books in this form. The stories collected were often sexual in content and were considered pornography at the time of publication. In particular, the Terminal Essay of the Nights was one of the first English language texts to dare address the practice of pederasty which he postulated was prevalent in an area of the southern latitudes named by him the " Sotadic zone." Rumors about Burtons own sexuality were already circulating and were further incited by this work.


          Perhaps Burton's best-known book is his translation of The Kama Sutra. In fact, it is not really true that he was the translator since the original manuscript was in ancient Sanskrit which he could not read. However, he collaborated with Forster Fitzgerald Arbuthnot on the work and provided translations from other manuscripts of later translations. The Kama Shashtra Society first printed the book in 1883 and numerous editions of the Burton translation are in print to this day.


          His English translation from a French edition of the Arabic erotic guide The Perfumed Garden was printed as The Perfumed Garden of the Cheikh Nefzaoui: A Manual of Arabian Erotology (1886). After Richard's death Isabel burnt many of his papers, including a manuscript of a subsequent translation, The Scented Garden, containing the final chapter of the work, on pederasty. It is interesting to note that Burton all along intended for this translation to be published after his death, to provide a competence for his widow, and also, as a final gesture of defiance against Victorian society.


          


          Chronology


          
            
              Timeline of Richard Francis Burton's life (1821-1890)
            


            
              
                [image: ]

            

          


          


          Appearances in fiction and drama


          

          Fiction


          
            	There is a brief reference to Burton in Arthur Conan Doyle's novel The Lost World, which mentions Burton by name in the text but gives no information about him; when Doyle's novel was first published, Burton's exploits were comparatively recent.


            	Philip Jos Farmer, a science fiction author, featured Burton as one of several protagonists in his Riverworld Saga (1966  1993).


            	George MacDonald Fraser also mentions Burton repeatedly in his Flashman series (1969  2005) of historical novels (with the narrator, Flashman, usually referring to him as "that rogue Dick Burton").


            	John Dunning includes Burton in his detective fiction The Bookman's Promise (Scribner 2004).


            	Ilija Trojanow, Der Weltensammler, a German language novel features Richard Burton (Hanser 2006) English language translation "The Collector of Worlds" (Faber and Faber 2008).


            	Robert Doherty's Area 51 novels (1997  2004) feature Burton as the discoverer of a secret alien race. The books include sections from Burton's writings.


            	Wilkie Collins's detective novel The Moonstone (1859) features a character, Mr. Murthwaite, apparently based on Burton. He is "the celebrated Indian traveller, Mr. Murthwaite, who, at risk of his life, had penetrated in disguise where no European had ever set foot before" (chapter X).


            	Karen Mercury's historical fiction novel The Four Quarters of the World (2006) has a hero based on Burton. After being speared through the jaw in Somaliland, he becomes the right-hand man to the Tewodros II of Abyssinia prior to the downfall of that empire.


            	Richard Burton appears in the steampunk novel Larklight by Philip Reeve, in which he is portrayed as having "gone native" and taken a Martian wife.


            	In The League of Extraordinary Gentlemen novel, Burton is implied to have been a member of a past League.


            	Richard Burton is the leader of the Indians and settlers from Roanoke Island on the first island of the Underneath in James A. Owens' " The Search For the Red Dragon", the second book in the Chronicles of the Imaginarium Geographica.

          


          Film


          
            	Mountains of the Moon (1990) (starring Irish actor Patrick Bergin as Burton) related the story of the Burton-Speke exploration and the subsequent controversy over the source of the Nile. This was based on the 1984 novel Burton and Speke by William Harrison.


            	Zero Patience (1993) re-imagines Burton in a contemporary setting as a closeted gay man obsessed with researching the Patient Zero hypothesis of AIDS transmission.

          


          Television


          
            	In The Sentinel (1996-1999) (starring Richard Burgi and Garett Maggart) a fictional monograph attributed to Richard Burton ("the explorer, not the actor") forms the background of the show's mythology.


            	Search for the Nile, 1971 BBC mini-series featured Kenneth Haigh as Burton


            	On the American television series Lost (episode 4x11, " Cabin Fever"), a photo of Burton appears in the high school locker of a teenaged John Locke.


            	In The Victorian Sex Explorer, Rupert Everett documents Burton's travels. Part of the Channel Four (UK) 'Victorian Passions' season. First Broadcast on 9th June 2008.

          


          


          Selected writings of Richard Francis Burton


          
            	Goa and the Blue Mountains (1851)


            	Scinde or the Unhappy Valley (1851)


            	Sindh and the Races That Inhabit the Valley of the Indus (1851)


            	Falconry in the Valley of the Indus (1852)


            	A Complete System of Bayonet Exercise (1853)


            	Personal Narrative of a Pilgrimage to Al Madinah and Meccah 3 Vols. (1855-6). See also PDF facsimile


            	First Footsteps in East Africa (1856). See also PDF Facsimile .


            	The Lake Regions of Central Equatorial Africa (1859)


            	The Lake Regions of Central Africa (1860)


            	The City of the Saints, Among the Mormons and Across the Rocky Mountains to California (1861)


            	Wanderings in West Africa (1863)


            	Abeokuta and the Cameroon Mountains (1863)


            	A Mission to Gelele, King of Dahom (1864)


            	The Nile Basin (1864) With James McQueen.


            	Wit and Wisdom From West Africa (1865)


            	Stone Talk (1865)


            	The Guide-book. A Pictorial Pilgrimage to Mecca and Medina (1865).


            	Explorations of the Highlands of Brazil (1869)


            	Letters From the Battlefields of Paraguay (1870)


            	Vikram and the Vampire or Tales of Hindu Devilry (1870). See also PDF Facsimile.


            	Unexplored Syria (1872)


            	Zanzibar (1872)


            	Ultima Thule (1872)


            	The Lands of Cazembe. Lacerda's Journey to Cazembe in 1798 (1873). Edited and translated by Burton.


            	The Captivity of Hans Stade of Hesse, in A.D. 1547-1555, Among the Wild Tribes of Eastern Brazil. Translated by Albert Tootal and annotated by Richard F. Burton.


            	A New System of Sword Exercise for Infantry (1876)


            	Two Trips to Gorilla Land and the Cataracts of the Congo (1876) See also PDF Facsimile.


            	Etruscan Bologna (1876)


            	Sind Revisited (1877)


            	The Gold Mines of Midian (1878)


            	The Land of Midian (revisited) (1879)


            	Os Lusiadas (The Lusiads) (two volumes 1880)


            	The Kasidah of Haji Abdu El-Yezdi (1880). See also PDF Facsimile.


            	A Glance at the Passion-Play (1881).


            	To the Gold Coast for Gold 2 Vols. (1883). See also PDF Facsimile.


            	The Kama Sutra of Vatsyayana (1883) (with F. F. Arbuthnot).


            	Camoens: His Life and His Lusiads (1883)


            	Camoens. The Lyricks 2 Vols (1884)


            	The Book of the Sword (1884)


            	The Book of the Thousand Nights and a Night (ten volumes 1885)


            	The Perfumed Garden of the Shaykh Nefzawi (1886)


            	The Supplemental Nights to the Thousand Nights and a Night (six volumes 1886  1888)


            	The Jew, the Gypsy and El Islam (1898)


            	The Sentiment of the Sword: A Country-House Dialogue (1911)

          


          Burton also wrote a great number of journal and magazine pieces, many of which have never been catalogued. Over 200 of these have been collected in PDF facsimile format at burtoniana.org.


          


          Biographies and other books about Burton


          A number of biographies of Burton have been written. The following is a list of biographies or books inspired by Burton, concentrating on those which are recent or influential.


          
            	Brodie, Fawn M. (1967). The Devil Drives: A Life of Sir Richard Burton. New York: W. W. Norton & Company.


            	Burton, Isabel (1893). The Life of Captain Sir Richard F. Burton KCMG, FRGS Vols. 1 and 2. London: Chapman and Hall.


            	Edwardes, Allen (1963). Death Rides a Camel. New York: The Julian Press.


            	Farwell, Byron (1963). Burton: A Biography of Sir Richard Francis Burton. New York: Penguin Books.


            	Harrison, William (1984). Burton and Speke. New York: St. Martin's Press.


            	Lovell, Mary S. (1998). A Rage to Live: A Biography of Richard & Isabel Burton. New York: W. W. Norton & Company.


            	McLynn, Frank (1993). Burton: Snow on the Desert. London: John Murray Publishing.


            	McLynn, Frank (1990). Of No Country: An Anthology of Richard Burton. New York: Charles Scribner's Sons.


            	Ondaatje, Christopher (1998). Journey to the Source of the Nile. Toronto: HarperCollins.


            	Ondaatje, Christopher (1996). Sindh Revisited: A Journey in the Footsteps of Captain Sir Richard Francis Burton. Toronto: HarperCollins.


            	Rice, Edward (1990). Captain Sir Richard Francis Burton: The Secret Agent Who Made the Pilgrimage to Makkah, Discovered the Kama Sutra, and Brought the Arabian Nights to the West. New York: Charles Scribner's Sons.


            	Wright, Thomas (1906). The Life of Sir Richard Burton Vols. 1 and 2. New York: G. P. Putnam's Sons.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Richard_Francis_Burton"
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              	King Richard III of England
            


            
              	By the Grace of God, King of England

              and France and Lord of Ireland
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              	Reign

              	20 June 1483 22 Aug 1485 2 years 2 months 2 days
            


            
              	Coronation

              	6 July 1483
            


            
              	Born

              	2 October 1452
            


            
              	Birthplace

              	Fotheringay Castle
            


            
              	Died

              	August 22, 1485 (aged32)
            


            
              	Place of death

              	Bosworth Field, Leicestershire
            


            
              	Buried

              	Greyfriars Abbey, Leicestershire,

              disinterred and body lost during

              the Dissolution of the Monasteries
            


            
              	Predecessor

              	Edward V
            


            
              	Successor

              	Henry VII
            


            
              	Consort

              	Anne Neville (c. 1456 1485)
            


            
              	Issue

              	Edward, Prince of Wales

              ( 1473 1484)
            


            
              	Royal House

              	York
            


            
              	Father

              	Richard, Duke of York ( 1411 1460)
            


            
              	Mother

              	Cecily Neville ( 1415 1495)
            

          


          Richard III ( 2 October 1452  22 August 1485) was King of England from 1483 until his death. He was the last king from the House of York, and his defeat at the Battle of Bosworth marked the culmination of the Wars of the Roses and the end of the Plantagenet dynasty. After the death of his brother King Edward IV, Richard briefly governed as regent for Edward's son King Edward V with the title of Lord Protector, but he placed Edward and his brother Richard in the Tower (see Princes in the Tower) and acquired the throne for himself, being crowned on 6 July 1483. Two large-scale rebellions rose against Richard. The first, in 1483, was led by old die-hard opponents of Edward IV and, most notably, Richard's own 'kingmaker', Henry Stafford, Duke of Buckingham. The revolt collapsed and Buckingham was executed at Salisbury, near the Bull's Head Inn. However, in 1485, another rebellion arose against Richard, headed by Henry Tudor, 2nd Earl of Richmond (later King Henry VII) and his uncle Jasper. The rebels landed troops and Richard fell in the Battle of Bosworth Field, then known as Redemore or Dadlington Field, as the last Plantagenet king and the last English king to die in battle.


          


          Childhood


          Richard was born at Fotheringay Castle, the eighth and youngest, and fourth surviving, son of Richard Plantagenet, 3rd Duke of York (who had been a strong claimant to the throne of King Henry VI) and Cecily Neville. Richard spent much of his childhood at Middleham Castle in Wensleydale, under the tutelage of his uncle Richard Neville, 16th Earl of Warwick. He was involved in ongoing battles between various alliances of the House of Lancaster and the House of York factions during the last half of the 15th Century. At the time of the death of his father and older brother Edmund at the Battle of Wakefield, Richard was still a boy, and at that time he was taken into the care of Warwick, known to history as "The Kingmaker" because of his strong influence on the course of the Wars of the Roses. Warwick was instrumental in deposing Henry VI and replacing him with Richard's eldest brother, Edward. While Richard was at Warwick's estate, he developed a close friendship with Francis Lovell, a friendship that would remain strong for the rest of his life. Another child in the household was Warwick's daughter Anne Neville, whom Richard would later marry.


          


          Marriage


          Following the decisive Yorkist victory over the Lancastrians at the Battle of Tewkesbury, Richard married the widowed Anne Neville, younger daughter of the late Richard Neville, 16th Earl of Warwick. Anne's first husband had been Edward of Westminster, son of Henry VI. Following his death at the Battle of Tewkesbury in 1471, she disappears from the records for a while, her whereabouts unknown. It is popularly believed that she had fallen under the control of George Plantagenet, 1st Duke of Clarence, who had an interest in preventing her from marrying again, because it gave him full control over the joint inheritance of Anne and her elder sister Isabella Neville, Duchess of Clarence, George's wife. Richard is said to have found Anne working as a scullery maid in a London chophouse and "rescued" her but the truth of the matter is not known. Their marriage took place on 12 July 1472. He was seen to have wept openly at her funeral in 1485, and there are no reports of open unhappiness in their marriage.


          Richard and Anne had one son, Edward Plantagenet (also known as Edward of Middleham, 1473  9 April 1484), who died not long after being created Prince of Wales. Richard also had a number of illegitimate children, including John of Gloucester and a daughter named Katharine-married to William Herbert, 2nd Earl of Pembroke. It has been thought that their mother may have been one Katherine Haute, who is mentioned in household records. Both of these children survived Richard. Neither apparently left any descendant.


          


          Reign of Edward IV


          During the reign of his brother, King Edward IV, Richard demonstrated his loyalty and skill as a military commander. He was rewarded with large estates in Northern England, awarded the title Duke of Gloucester and appointed as Governor of the North, becoming the richest and most powerful noble in England and a loyal aide to Edward IV. In contrast, the other surviving brother, George Plantagenet, 1st Duke of Clarence, was executed by Edward for treason.
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          Richard controlled the north of England until Edward IV's death. In 1482 Richard recaptured Berwick-upon-Tweed from the Scots, and his administration was regarded as being fair and just, endowing universities and making grants to the church.


          


          Accession to the Throne


          On the death of Edward IV, on 9 April 1483, the late King's sons (Richard's young nephews), King Edward V, aged 12, and Richard of Shrewsbury, 1st Duke of York, aged 9, were considered to be next in the order of succession. Appointed Lord Protector of the Realm in his brother's will, Richard was aware of a danger that the Woodvilles would isolate him and would use their influence over Edward V to consolidate their power at Richard's expense.


          When the boy King's retinue was on its way from Wales to London, for his coronation, Richard and Henry Stafford, 2nd Duke of Buckingham joined them at Northampton. He had the king's guardian, Anthony Woodville, 2nd Earl Rivers, (brother of Elizabeth Woodville, Edward's Queen Consort) and other advisors arrested and taken to Pontefract Castle, allegedly for planning to assassinate Edward V. Richard then took Edward to stay at the Tower of London (then a royal palace), a move widely supported since much of the country distrusted the former queen's family. Richard called himself Lord Protector and was also made Chief Councillor (head of government).


          John Morton, Bishop of Ely and later Archbishop of Canterbury under Henry VII, is considered by some to be an important source of the Tudor propaganda against Richard III. According to Sir Thomas More's History, which may be based in part on Morton's accounts, Lord Hastings (a regular visitor to the young Edward V in the Tower of London) was arrested for alleged treason on 13 June 1483 at a meeting of the Royal Council, at the Tower. A few minutes later, he is said to have been beheaded on Tower Green, a clear violation of his rights (i.e., execution without due process) as a Peer guaranteed under Magna Carta. It has been argued that Hastings, whose execution was the first recorded at the Tower of London, was indeed arrested on 13 June, but later formally charged with treason, tried, convicted and sentenced, and legally executed on 18 June; no record of such proceedings survives. Edward's younger brother, Richard, was removed to the Tower on 16 June, with his mother's consent.


          It is thought that Hastings had allied himself with the Queen Dowager because of the rise in influence of Buckingham and what he saw as Richard's usurpation of the throne. Morton claimed to have been in the council room when Hastings was arrested, and may have been one of several men who were detained for participating in the conspiracy with Hastings.


          Three other members of the alleged conspiracy: the queen's brother Lord Rivers, her second son Richard Grey, and another chamberlain Sir Thomas Vaughan  were also convicted and executed elsewhere. Jane (or Elizabeth) Shore, who had been a mistress of King Edward IV, and then of his step-son Thomas Grey, 1st Marquess of Dorset, and was now Hastings's mistress, was convicted of only lesser offences and was made to do public penance and briefly imprisoned. Thomas Grey avoided prosecution in the conspiracy by going into sanctuary at Westminster with his mother.


          Morton is also thought to be the source of other questionable accusations against Richard, notably:


          
            	the murder of Henry VI


            	the "private execution" of his brother George, Duke of Clarence


            	the murder of his wife's first husband, Edward of Westminster, Prince of Wales


            	forcing Anne Neville, to marry him against her will


            	killing Anne Neville so he could marry his niece, Elizabeth of York


            	accusing Jane Shore and Elizabeth Woodville of witchcraft in withering his arm


            	being illegitimate himself

          


          Each of these stories first appears in writing either in Sir Thomas More's The History of King Richard III, believed by some to be based on Morton's account, or on the writings of someone else who had heard the stories. Historians are divided on the issue of Morton's importance as a source, some pointing out that More's own father was an Edwardian loyalist and well-connected in the government of the City of London. The question of whether these stories were true was of great interest to neither Morton nor More, history at that time being regarded as a branch of literature. It was customary for histories to serve as propaganda on both sides, to support and strengthen the cause of a patron. Morton, having been arrested by Richard III, had fled to exile in Flanders. He only returned when Henry VII was on the throne and was quickly promoted.


          On June 22, 1483, outside St Paul's Cathedral, a statement was read out on behalf of Richard declaring for the first time that he was taking the throne for himself. When the members of Parliament met on June 25, it apparently heard evidence from the Bishop of Bath that he had conducted a marriage or betrothal between Edward IV and one Lady Eleanor Talbot (or Butler) before his marriage to Elizabeth Woodville. Since even a betrothal was a legally binding "pre-contract" in the customs of the time, Edward IV's marriage to Elizabeth Woodville had been bigamous, therefore all their children were illegitimate. Some of the proceedings of that Parliamentary session survive in a document known as Titulus Regius, which Parliament issued some months later explaining its actions and of which a single copy escaped the destruction of all copies of the Titulus Regius later ordered by Henry VII. The identity of the priest in question  thought to have been Edward IV's sometime Chancellor, Robert Stillington, Bishop of Bath and Wells  is known from only one source, the French political commentator, Philippe de Commines. Titulus Regius also cited two further grounds upon which Edward IV's marriage had been invalid, namely that it was made "in a profane place" and that it was made "without the assent of the Lords".


          Despite rumours that Richard's claims were true, evidence was lacking and it was generally accepted that Richard's principal motive for taking the crown was that he felt that his own power and wealth would be threatened under Edward V, who was presumably sympathetic to his Woodville relatives. However, a recently published theory asserts that Edward IV was illegitimate  see Was Edward illegitimate? for details  but hard evidence is lacking.


          The disinherited Edward V and his brother Richard, who had joined him in the Tower of London, were never seen again after the summer of 1483. According to contemporary chroniclers, the two boys (known to history as "The Princes in the Tower") were already rumoured to be dead by the end of that year. Modern historians regard Richard III as the most likely culprit in the deaths of the princes, since they were under his care at the time of their disappearance and they presented a threat to his reign as long as they were alive, but the controversy continues to this day.


          


          Coronation


          At the time of Richard's coronation, his three elder brothers were all dead. His elder brother George Plantagenet, 1st Duke of Clarence had been attainted in connection with a treason charge, and George's children Margaret and Edward, Earl of Warwick were therefore removed from the line of successionalthough they were not personally accused of treason and were otherwise honoured.


          On July 6, 1483, Richard was crowned at Westminster Abbey. He was the last Plantagenet king. Except for three earls not old enough to participate and a few lesser nobles, the entire peerage attended his coronation.


          


          Death at the Battle of Bosworth


          Richard was known to be a devout man and an efficient administrator. However, he was a Yorkist and heirless and had removed the Woodvilles and their allies: he was, therefore, vulnerable to political opposition. His supporter Henry Stafford, 2nd Duke of Buckingham turned against him and was executed late in 1483 after joining with Henry Tudor in a failed attempt to overthrow Richard by force.


          Thereafter, Richard's enemies united against him. According to local tradition in Leicester, Richard consulted a seer in the town before heading off for the Battle of Bosworth Field on August 22, 1485 to meet Lancastrian forces led by Henry Tudor. The seer foretold that "where your spur should strike on the ride into battle, your head shall be broken on the return". On the ride into battle his spur struck the bridge stone of the Bow Bridge; afterwards, as his dead body was being carried from the battle over the back of a horse, his head struck the same stone and was broken open. Henry Tudor succeeded Richard to become Henry VII, and cemented the succession by marrying the Yorkist heiress, Elizabeth of York. Legends notwithstanding, Richard was abandoned at Bosworth by Lord Thomas Stanley, 1st Earl of Derby, Sir William Stanley, and Henry Percy, 4th Earl of Northumberland. The switching of sides by the Stanleys depleted severely the strength of Richard's army and had a material effect on the outcome of the battle. Even Tudor accounts note that Richard fought bravely and ably during the battle, unhorsing a well-known champion, killing Henry's standard bearer and nearly reaching Henry himself before being surrounded and killed.


          It is said that Richard's naked body was paraded through the streets before being buried at Greyfriars Church, Leicester. According to one tradition, during the Dissolution of the Monasteries his body was thrown into the nearby River Soar, although other evidence suggests that this may not be the case and that his burial site may currently be under a car park in Leicester. There is currently a memorial plaque on the site of the Cathedral where he may have once been buried. Skeletal remains recovered from the Soar and initially believed to be Richard's were later found to be those of an Anglo-Saxon warrior who died nearly 500 years before Richard was killed. This conclusion was made through both radiocarbon dating and the size of the body and the thickness of the bones. Richard is described in contemporary accounts as being somewhat short and slim, conditions not matched by the bones. The greater probability is that Richard's remains are still buried at the original site, whereas his tombstone has been destroyed (see link below).


          


          Succession


          At the time of his last stand against the Lancastrians, Richard was a widower without a legitimate son. After his son's death, he had initially named his nephew, Edward, Earl of Warwick, Clarence's young son and the nephew of Queen Anne Neville, as his heir. After Anne's death, however, Richard named another nephew, John de la Pole, Earl of Lincoln, as his heir.


          


          Legacy


          Richard's death at Bosworth resulted in the end of the Plantagenet Dynasty, which had ruled England since the succession of Henry II in 1154. Lesser nobility among the Plantagenets were cast aside when the Tudors came to power, including the Aston family, one of whose descendants, John Lathrop, became an ancestor of many famous Americans. Another of their descendants was restored as Lord Aston of Forfar after the Tudors had been succeeded by the Stuarts. The last male Plantagenet, Edward, Earl of Warwick (son of Richard III's brother Clarence) was executed by Henry VII in 1499.


          Richard's Council of the North greatly improved conditions for Northern England, as commoners of that region were formerly without any substantial economic activity independent of London. Its descendant position was Secretary of State for the Northern Department.


          


          Distortions of physical appearance


          Among other distortions, Richard was represented by Tudor historians as being physically deformed, which was regarded as evidence of an evil character. However, the withered arm, limp and crooked back of legend are nowadays believed to be fabrications, possibly originating from the questionable history by Thomas More, which made a deep impression upon William Shakespeare.


          No substantive evidence exists for Richard having been hunchbacked. X-rays of a standard portrait of Richard revealed that the larger shoulder, suggesting a hunchback, had been added later. However, in order to participate in three of the major battles of the Wars of the Roses, Richard would have been clad in up to 80 lbs. (36 kgs.) of plate armour. This would have been almost impossible if he had been hunchbacked. Alternatively, it is possible that, as with other sons of the nobility or seasoned soldiers, Richard had practised swordsmanship from a very early age and had developed a great deal of muscularity in one or both shoulders .


          


          Reputation


          Since his death, Richard III has become one of England's most controversial and maligned monarchs. Modern historians recognise the damage done to his reputation by historians of the following Tudor reigns and particularly by William Shakespeare.


          The Richard III Society was established in the 20th century and has gathered considerable research material about his life and reign. Its aim is summed up by its Patron, the present Richard, Duke of Gloucester:


          " the purpose and indeed the strength of the Richard III Society derive from the belief that the truth is more powerful than lies - a faith that even after all these centuries the truth is important. It is proof of our sense of civilised values that something as esoteric and as fragile as reputation is worth campaigning for."


          The American Branch of the Richard III Society carries out its own review of all the suspects in the case of Richard III, in the on-line library "Whodunit?".


          The Society of Friends of King Richard III was also set up in the 20th century in order to rehabilitate Richard and to honour his memory. The society is based in the city of York, where following his death in 1485 it was proclaimed, that "King Richard, late reigning mercifully over us, was.... piteously slain and murdered, to the great heaviness of this city".


          Richard III appears in the 2002 List of " 100 Great Britons" (sponsored by the BBC and voted for by the public), alongside such others as David Beckham and Johnny Rotten. The BBC History Magazine lists him under "doubtful entrants, based on special interest lobbying or 'cult' status", and comments: "On the list owing to the Ricardian lobby, but a minor monarch".


          


          Ancestors


          
            
              Richard III's ancestors in three generations
            

            
              	Richard III of England

              	Father:

              Richard Plantagenet, 3rd Duke of York

              	Paternal Grandfather:

              Richard of Conisburgh, 3rd Earl of Cambridge

              	Paternal Great-grandfather:

              Edmund of Langley, 1st Duke of York
            


            
              	Paternal Great-grandmother:

              Isabella of Castile, Duchess of York
            


            
              	Paternal Grandmother:

              Anne de Mortimer

              	Paternal Great-grandfather:

              Roger Mortimer, 4th Earl of March
            


            
              	Paternal Great-grandmother:

              Alianore de Holland
            


            
              	Mother:

              Cecily Neville

              	Maternal Grandfather:

              Ralph de Neville, 1st Earl of Westmorland

              	Maternal Great-grandfather:

              John Neville, 3rd Baron Neville de Raby
            


            
              	Maternal Great-grandmother:

              Maud Percy
            


            
              	Maternal Grandmother:

              Joan Beaufort, Countess of Westmorland

              	Maternal Great-grandfather:

              John of Gaunt, 1st Duke of Lancaster
            


            
              	Maternal Great-grandmother:

              Katherine Swynford
            

          


          



          


          Richard III in popular culture


          


          Theatre and film


          
            	The foremost work of literature regarding Richard III is Shakespeare's eponymous play.


            	Films based on the play include Laurence Olivier's version (1955), and Richard Loncraine's adaptation (1995), starring Ian McKellen and set in a pre-WWII fascist England.


            	Shakespeare's play is also the basis for one of the earliest American feature films, Richard III (1912), starring Frederick Warde in the title role.


            	Tower of London (1939) has Basil Rathbone as Richard and Boris Karloff his (fictional) evil henchman.


            	Tower of London (1962) directed by Roger Corman stars Vincent Price as Richard III.

          


          


          Fiction


          
            	Sharon Kay Penman's The Sunne in Splendor gives a comprehensive account of the Wars of the Roses. However, the author has made additions and minor adjustments to enrich the story.


            	Anne Easter Smith's A Rose for the Crown reconstructs the life of the woman who bore Richard's illegitimate children. Historians think this may have been Katherine Haute, who is mentioned in household records: this book is an attempt to create her story.


            	Sandra Worth's award-winning The Rose of York: Love & War (2003) presents the account of Richard III from the Ricardian viewpoint.


            	The best-known treatment of the subject is Josephine Tey's The Daughter of Time (1951), which looks at the evidence on all sides relating to the disappearance of the Princes in the Tower.


            	The fantasy series by George R. R. Martin, A Song of Ice and Fire, takes place in a situation similar to Richard III's reign, but transposes the characters of that time. In this account, the deaths of Richard's nephews are faked. It represents a fantastical but parallel line, with many of the same names and circumstances.

          


          


          Television


          A comic " secret history" of Richard III is presented in the British historical sitcom Blackadder. In the series' pilot episode, Richard III (played by Peter Cook) defeats Henry Tudor at Bosworth Field, but is accidentally killed by the bumbling nobleman Edmund Blackadder ( Rowan Atkinson). His nephew, Richard of Shrewsbury, becomes "King Richard IV" ( Brian Blessed). When the entire royal family dies in the series' final episode, Henry Tudor usurps the throne and rewrites history as it is known today.


          


          Other


          Richard III has the dubious distinction of being immortalised in cockney rhyming slang, Richard the Third meaning turd.


          
            Retrieved from " http://en.wikipedia.org/wiki/Richard_III_of_England"
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        Richard III (play)
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          The Tragedy of King Richard the third is William Shakespeare's version of the short reign of Richard III of England, who receives a singularly unflattering depiction. The play is sometimes interpreted as a tragedy (as it is called in its earliest quarto); however, it more correctly belongs among the histories, as it is in the First Folio. It is a Shakespearean attempt to adapt history into theatre. It picks up the story from Henry VI, Part III and is the conclusion of the series that stretches back to Richard II. It is the second longest of Shakespeare's 38 plays, after Hamlet, and the longest one in the First Folio, the Folio version of Hamlet being shorter than the Quarto version. The length is generally seen as a drawback and the play is rarely performed unabridged. It is often shortened by cutting out various peripheral characters.


          Richard III is believed to be one of Shakespeare's earliest plays, preceded only by the three parts of Henry VI and perhaps his earliest comedies. It is believed to have been written ca. 1592-3.


          


          Performance and Publication


          Richard III was entered into the Register of the Stationers Company on October 20, 1597 by the bookseller Andrew Wise; Wise published the first quarto later that year, with printing done by Valentine Simmes. A second quarto followed in 1598, this one with an attribution to Shakespeare on its title page. Q3 appeared in 1602, Q4 in 1605, Q5 in 1612 and Q6 in 1622; obviously, it was a popular play. It next appeared in the First Folio in 1623.


          The earliest certain performance occurred on Saturday, November 17, 1633, when Charles I and Queen Henrietta Maria watched it on the Queen's birthday. Yet plainly it had been performed many times before that. The Diary of Philip Henslowe records a popular play he calls Buckingham, performed in Dec. 1593 and Jan. 1594; this might have been Shakespeare's play.


          Colley Cibber produced the most successful of the Restoration adaptations of Shakepeare with his version of Richard III, at Drury Lane starting in 1700. Cibber himself played the role till 1739, and his version was on stage for the next century and a half. (It contained the immortal line "Off with his head; so much for Buckingham"  possibly the most famous Shakespearean line that Shakespeare didn't write.) The original Shakespearean version returned in a production at Sadler's Wells Theatre in 1845.


          


          Synopsis


          Template:Spoiler


          The play begins with Richard describing the accession to the throne of his brother, King Edward IV of England, eldest son of the late Richard, Duke of York.


          
            	Now is the winter of our discontent


            	made glorious summer by this son (or sun) of York (may refer to the symbol of Richard of York)

          


          The speech reveals Richard's jealousy and ambition, as his brother, King Edward the Fourth rules the country successfully. Richard is an ugly hunchback, describing himself as "rudely stamp'd" and "deformed, unfinish'd", who cannot "strut before a wanton ambling nymph." He responds to the anguish of his condition with an outcast's credo: "I am determined to prove a villain / And hate the idle pleasures of these days." Richard plots to have his brother Clarence, who stands before him in the line of succession, conducted to the Tower of London over a prophecy that "G of Edward's heirs the murderer shall be" - which the king interprets as referring to George of Clarence (although the audience later realise that it was actually a reference to Richard of Gloucester).


          Richard next ingratiates himself with "the Lady Anne" -- Anne Neville, widow of the Lancastrian Edward of Westminster, Prince of Wales. Richard confides to the audience, "I'll marry Warwick's youngest daughter. What though I kill'd her husband and his father?" Despite her prejudice against him, Anne is won over by his pleas and agrees to marry him. This episode illustrates Richard's supreme skill in the art of insincere flattery.


          The atmosphere at court is poisonous: the established nobles are at odds with the upwardly-mobile relatives of Queen Elizabeth, a hostility fueled by Richard's machinations. Queen Margaret, Henry VI's widow, returns in defiance of her banishment and warns the squabbling nobles about Richard. The nobles, Yorkists all, reflexively unite against this last Lancastrian, and the warning falls on deaf ears.


          Richard orders two murderers to kill his brother Clarence in the tower. Clarence, meanwhile, relates a dream to his keeper, Brakenbury. The dream includes extremely visual language describing Clarence falling from an imaginary ship as a result of Gloucester, who had fallen from the thatches, striking him. Under the water Clarence sees the skeletons of thousands of men "that fishes gnawed upon." He also sees "wedges of gold, great anchors, heaps of pearl, inestimable stones, unvalued jewels." All of these are "scatterd in the bottom of the sea." Clarence adds that some of the jewels were in the skulls of the dead. Clarence then imagines dying and being tormented by the ghosts of his father-in-law (Warwick, Anne's father) and brother-in-law (Edward, Anne's former husband) in a hellish afterlife. Before Clarence falls asleep Brakenbury observes that between the titles of princes and the low names of commoners there is nothing different but the "outward fame," meaning that they both have "inward toil" whether rich or poor. Brakenbury disobeys Clarence's request to "stay by" him. When the murderers arrive, he reads their warrant (which is falsely portrayed as being from the king), and leaves them the keys. Clarence pleads with the murderers, explaining that men have no right to obey other men's request for murder, because all men are under the rule of God not to do any murder. The murderers imply Clarence is a hypocrite because he "unripdst the bowels of (his) sovereign's son (Edward) whom (he was) sworn to cherish and defend." Tactically trying to win them over, he tells them to go to his brother Gloucester who will reward them better for his life than "Edward will for tidings of (his) death." One murderer insists Gloucester himself sent them to perform the bloody act, but Clarence won't believe this. Thence, Clarence puts forth nostalgia, urging the unity of Richard Duke of York blessing his three sons with his victorious arm, bidding his brother Gloucester to "think on this and he will weep." Sardonically, a murderer says Gloucester weeps millstones. Next, one of the murderers explains that his brother Gloucester hates him, and sent them to the tower to perform the foul act. Eventually, the murderer with a conscience is persuaded by Clarence not to kill him, but it is too late. The other killer stabs Clarence and drowns him in "the malmsey butt within" (malmsey is wine). The murderer who did not partake feels horrible about the death, while the other chastises him for not participating. The first act closes with the perpetrator needing to find a hole wherein to bury Clarence. Whether this murderer is Tyrell is unclear, but seems rather logical as Richard later says he "partly know(s) the man" when calling for Tyrell to perform a heinous deed in Act IV.


          Edward IV, weakened by a reign dominated by physical excess, soon dies, leaving as Protector his brother Richard, who sets about removing the final obstacles to his ascension. He meets his nephew, the young Edward V, who is en route to London for his coronation accompanied by relatives of Edward's widow. These Richard arrests and (eventually) beheads, and the young prince and his brother are coaxed into an extended stay at the Tower of London.


          Assisted by his cousin Buckingham ( Henry Stafford, 2nd Duke of Buckingham), Richard mounts a PR campaign to present himself as a preferable candidate to the throne, appearing as a modest, devout man with no pretensions to greatness. Lord Hastings, who objects to Richard's ascension, is arrested and executed on a trumped-up charge. The other lords are cajoled into accepting Richard as king, in spite of the continued survival of his nephews (the Princes in the Tower).


          
            [image: Have mercy, Jesu! Soft! I did but dream. O coward conscience, how dost thou afflict me! -- Shakespeare's Richard III Act V, Sc. 3. English actor David Garrick in 1745 as Richard III just before the battle of Bosworth Field, his sleep having been haunted by the ghosts of those has murdered, wakes to the realization that he is alone in the world and death is imminent. Painting by English painter, William Hogarth.]
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          His new status leaves Richard sufficiently confident to dispose of his nephews. Buckingham conditions his consent for the princes' deaths on receiving a land grant, which Richard rejects, leaving Buckingham fearful for his life. As the body count rises, the increasingly paranoid Richard loses what popularity he had; he soon faces rebellions led first by Buckingham and subsequently by the invading Earl of Richmond (Henry VII of England). Both sides arrive for a final battle at Bosworth Field. Prior to the battle, Richard is visited by the ghosts of those whose deaths he has caused, all of whom tell him to Despair and die!. He awakes screaming for 'Jesu' (Jesus) to help him, slowly realizing that he is all alone in the world and that even he hates himself. Richard's language and undertones of self-remorse seem to indicate that, in the final hour, he is repentant for his evil deeds, however, it is too late.


          As the battle commences, Richard gives arguably the least motivational pep-talk in English literature ("Let not our babbling dreams affright our souls; Conscience is but a word that cowards use... March on, join bravely, let us to't pell mell; If not to heaven, then hand in hand to hell...."). Lord Stanley (who happens to be Richmond's step-father) and his followers desert, leaving Richard at a disadvantage. Richard is soon unhorsed on the field at the climax of the battle, and utters the often-quoted line, A horse, a horse, my kingdom for a horse! He is defeated in the final "hunting of the boar", so to speak, and Richmond succeeds as Henry VII, even going so far as to marry a York, effectively ending the War of the Roses (to the evident relief of everyone involved).


          In dramatic terms, perhaps the most important (and, arguably, the most entertaining) feature of the play is the sudden alteration in Richard's character. For the first 'half' of the play, we see him as something of an anti-hero, causing mayhem and enjoying himself hugely in the process:


          
            	I do mistake my person all this while;


            	Upon my life, she finds, although I cannot,


            	Myself to be a marvellous proper man.


            	I'll be at charges for a looking-glass;

          


          Almost immediately after he is crowned, however, his personality and actions take a darker turn. He turns against loyal Buckingham ("I am not in the giving vein"), he falls prey to self-doubt ("I am in so far in blood, that sin will pluck on sin;"); now he sees shadows where none exist and visions of his doom to come ("Despair & die").


          


          Historical context


          Shakespeare is not famous for his historical accuracy; this play is representative of his work in that respect. It is nowadays considered that, with the possible exception of Macbeth, no historical figure in Shakespeare's repertoire has been so misrepresented. This willingness to malign Richard is assumed to be due to Shakespeare's desire to please the Tudor monarch, Elizabeth I, who was extremely sensitive to any perceived criticism of Tudor legitimacy.


          Queen Margaret did not in fact survive to see Richard's accession to the throne; her inclusion in the play is purely dramatic, providing first a warning to the other characters about Richard's true nature (which they of course ignore to their cost) and then a chorus-like commentary on how the various tragedies affecting the House of York reflect justice for the wrongs Richard performed against both Yorkists and Lancastrians ("I had an Edward, till a Richard killed him; I had a Henry, till a Richard kill'd him. Thou hadst an Edward, till a Richard kill'd him; Thou hadst a Richard, till a Richard kill'd him...").


          It is perhaps strange that in presenting the cycle of vengeance Shakespeare omitted the fact that the real-life Richard himself had a son who died prematurely, which some contemporary historians viewed as divine retribution for the fate of Edward's sons - which of course Margaret would claim as retribution for the fate of her son. Shakespeare's Tudor patrons might have welcomed this additional demonstration of Richard's wickedness.


          


          Comedic elements


          The play resolutely avoids demonstrations of physical violence; only Clarence and Richard III die on-stage, while the rest (the two princes, Hastings, Grey, Vaughan, Rivers, Anne, Buckingham, and King Edward) all meet their ends off-stage. Despite the villainous nature of the title character and the grim storyline, Shakespeare infuses the action with comic material, as he does with most of his tragedies. Much of the humour rises from the dichotomy between what we know Richard's character to be and how Richard tries to appear. The prime example is perhaps the portion of Act III, Scene 1, where Richard is forced to "play nice" with the young and mocking Duke of York. Other examples appear in Richard's attempts at acting, first in the matter of justifying Hastings' death and later in his coy response to being offered the crown.


          Richard himself also provides some dry remarks in evaluating the situation, as when his plan to marry the Queen Elizabeth's daughter: "Murder her brothers, then marry her; Uncertain way of gain...."


          Other examples of humor in this play include Clarence's ham-fisted and half-hearted murderers, and the Duke of Buckingham's report on his attempt to persuade the Londoners to accept Richard ("...I bid them that did love their country's good cry, God save Richard, England's royal king!" Richard: "And did they so?" Buckingham: "No, so God help me, they spake not a word....")


          Puns, a Shakespearean staple, are especially well-represented in the scene where Richard tries to persuade Queen Elizabeth to woo her daughter on his behalf.


          


          Trivia


          
            	The longest-running Broadway production of Richard III is the 1979 version with Al Pacino, which ran for 33 performances.


            	Laurence Olivier based his stage makeup for his Richard III on Broadway producer Jed Harris.


            	Olivier wrote that he was reluctant to play Richard III at the Old Vic Theatre because Donald Wolfit had recently scored such a success in the part that Olivier would pale by comparison. Olivier's subsequent interpretation of Richard became not only his signature role, but the definitive portrayal of the part in history.

          


          


          Notable stage performances of Richard III


          
            	Junius Brutus Booth


            	John Wilkes Booth


            	John Barrymore


            	Kenneth Branagh


            	Richard Burbage


            	David Garrick


            	Ian Holm


            	Edmund Kean


            	Anton Lesser


            	Ian McKellen


            	Laurence Olivier


            	Anthony Sher


            	Barry Sullivan (1824-1891)


            	Donald Wolfit

          


          


          Film versions


          The most famous player of the part in recent times was Laurence Olivier in his 1955 film version. His inimitable rendition has been satirised by many comedians including Peter Cook and Peter Sellers. Sellers, who had aspirations to do the role straight, appeared in a 1965 TV special on The Beatles' music by reciting " A Hard Day's Night" in the style of Olivier's Richard III. The first series of the BBC television comedy Blackadder in part parodies the Olivier film, visually (as in the crown motif), Peter Cook's performance as a Richard who is a jolly, loving monarch but nevertheless oddly reminiscent of Olivier's rendition, and by mangling Shakespearean text ("Now is the summer of our sweet content made o'ercast winter by these Tudor clouds...")


          More recently, Richard III has been brought to the screen by Sir Ian McKellen (1995) in an abbreviated version set in a 1930s fascist England, and by Al Pacino in the 1996 documentary, Looking for Richard. In the 1976 film The Goodbye Girl, Richard Dreyfuss' character, an actor, gives a memorable performance as a homosexual Richard in a gay stage production of the play. In 2002 the story of Richard III was re-told in a movie about gang culture called The Street King.


          The 2006 version, Richard III, stars Scott M. Anderson and David Carradine. Another 2006 film version of Richard III is part of the independent film-noir titled Purgatory, a retelling of three classic Shakespeare tales, including Richard III.


          



          


          Dramatis personae


          (Links are to articles on the historical personages, who may not precisely correspond to Shakespeare's portrayal of them.)


          
            	King Edward IV


            	Edward, Prince of Wales, afterwards Edward V, son to the king


            	Richard, Duke of York, son to the king


            	George, Duke of Clarence, brother to the king


            	Richard, Duke of Gloucester, afterwards King Richard III, brother to the king


            	Edward, Earl of Warwick, young son of Clarence


            	Henry, Earl of Richmond, afterwards King Henry VII


            	Thomas Cardinal Bourchier, Archbishop of Canterbury


            	Thomas Rotherham, Archbishop of York


            	John Morton, Bishop of Ely


            	Duke of Buckingham ( Henry Stafford)


            	Duke of Norfolk ( John Howard, 1st Duke of Norfolk)


            	Earl of Surrey, his son ( Thomas Howard)


            	Earl Rivers ( Anthony Woodville, 2nd Earl Rivers), brother to Queen Elizabeth


            	Marquess of Dorset ( Thomas Grey, 1st Marquess of Dorset), son to Queen Elizabeth


            	Lord Richard Grey, son to Queen Elizabeth


            	Earl of Oxford ( John de Vere, 13th Earl of Oxford)


            	Lord Hastings ( William Hastings, 1st Baron Hastings)


            	Lord Stanley ( Thomas Stanley), afterwards Earl of Derby


            	Lord Lovel ( Francis Lovell, Viscount Lovell)


            	Sir Thomas Vaughan


            	Sir Richard Ratcliffe


            	Sir William Catesby


            	Sir James Tyrrel


            	Sir James Blunt ( James Blount)


            	Sir Walter Herbert


            	Sir William Brandon


            	Sir Robert Brackenbury, Lieutenant of the Tower


            	Christopher Urswick, a priest


            	Another priest ( Ralph Shaa)


            	Hastings, a pursivant


            	Tressel and Berkeley, gentlemen attending on the Lady Anne


            	Keeper in the Tower


            	Lord Mayor of London ( Sir Edmund Shaa)


            	Sheriff of Wiltshire


            	Elizabeth Woodville, Queen to Edward IV


            	Margaret of Anjou, widow of Henry VI


            	Duchess of York ( Cecily Neville), mother to King Edward IV, Clarence, and Gloucester


            	Lady Anne Neville, widow of Edward, Prince of Wales (son of Henry VI), afterwards married to Gloucester


            	Margaret Plantagenet, Countess of Salisbury, young daughter of Clarence


            	ghosts, lords, gentlemen, citizens, etc.

          


          


          Richard III in popular culture


          
            	John Lydon, frontman for the legendary British punk band, the Sex Pistols, claimed to have modelled his "Johnny Rotten" persona on Olivier's famous characterization of Richard III.


            	In Jasper Fforde's The Eyre Affair, published in 2001, Richard III is given the same treatment as The Rocky Horror Show, complete with props and obtuse prompt lines.


            	In Spike Jonze's film, Being John Malkovich, Malkovich, playing himself, appears in one scene as Richard III in production for a small theatre company.


            	Lines from the play have been quoted or misquoted in many contexts, including:

              
                	In Bleach, by Kubo Tite, chapter 220


                	In Digimon Tamers, episode "A Kingdom for a Horse"


                	In the BBC show Red Dwarf, in the episode entitled "Marooned" from Series 3


                	Red Green Show


                	In the TV show Family Guy, episode The King is Dead


                	In the video game Yu-Gi-Oh! Duelist of the Roses


                	The Simpsons ([2F17] Radioactive Man)


                	In The Smiths' song Cemetry Gates, the singer's friend plagiarises a line from the play.


                	In Laurie R. King's novel, To Play The Fool, Brother Erasmus, who speaks only in quotations, describes himself with Richard's words "And thus I clothe my naked villany/ With old odd ends stolen out of holy writ;/ And seem a saint, when most I play the devil."

                  
                    	In the 2006 film V for Vendetta, V quotes this same line as he is about to kill Father Liliman.

                  

                

              

            

          


          


          Note


          
            	^ F. E. Halliday, A Shakespeare Companion 1564-1964, Baltimore, Penguin, 1964; pp. 102 and 414.


            	^ Laurence Olivier, Confessions of an Actor, Simon and Shuster (1982)


            	^ Laurence Olivier, Confessions of an Actor, Simon and Shuster (1982)
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        Richard II of England


        
          

          
            
              	Richard II
            


            
              	By the Grace of God, King of England

              and France and Lord of Ireland
            


            
              	Image:Richard2.JPG
            


            
              	Reign

              	22 June 1377 - 29 September 1399
            


            
              	Coronation

              	16 July 1377
            


            
              	Born

              	6 January 1367
            


            
              	Birthplace

              	Bordeaux
            


            
              	Died

              	February 14, 1400 (aged33)
            


            
              	Place of death

              	Pontefract Castle
            


            
              	Buried

              	Westminster
            


            
              	Predecessor

              	Edward III
            


            
              	Successor

              	Henry IV
            


            
              	Consort

              	Anne of Bohemia ( 1366- 1394)

              Isabella of Valois ( 1389- 1410)
            


            
              	Issue

              	Died without posterity
            


            
              	Royal House

              	Plantagenet
            


            
              	Father

              	Edward, the Black Prince

              ( 1330- 1376)
            


            
              	Mother

              	Joan of Kent ( 1328- 1385)
            

          


          Richard II ( 6 January 1367  14 February 1400) was the son of Edward the Black Prince, Prince of Wales, and Joan "The Fair Maid of Kent". He was born in Bordeaux and became his father's successor when his elder brother died in infancy. He was deposed in 1399 and died the next year.


          


          Early life
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          Because Richard was born at Epiphany and three kings were present at his birth, a legend arose that despite being a second son, he was destined for great things. Certainly he became heir to the throne of England, and was created Prince of Wales, when the Black Prince died after a wasting illness in 1376. The following year his grandfather King Edward III of England also died, making Richard king at the age of ten.


          During his minority, three 'continual councils' lasting from June 1377 to January 1380 were responsible for the general governing of the country. In reality John of Gaunt, his uncle, exerted considerable influence on matters of importance (despite not being a member of any of the three councils) especially with regard to foreign policy. During that time, the Peasants' Revolt of 1381 brought Richard to prominence at the age of fourteen. It fell to him personally to negotiate with Wat Tyler, the other rebel leaders, and their massed armed ranks of several thousand. He promised pardon to the leaders of the rebellion, but this was not honoured - they were arrested and executed. Although it is now generally accepted that Richard was not sympathetic to the rebels' demands, it remains doubtful whether Richard intended the arrest to occur, or if he was forced to go against his word by militant sections of the English nobility. Either way, his tactics had the effect of dispersing the rebel forces from the streets of London back to their homes in the country, thus ending the disorder. The young king had shown great promise; but as he matured into adulthood he revealed an inability to make the deals and compromises essential to fourteenth-century politics and diplomacy, leading eventually to his deposition in 1399.


          On 22 January 1383, he married Anne of Bohemia, daughter of Charles IV, Holy Roman Emperor and Elizabeth of Pomerania; but they had no children, and she died on 7 June 1394. Richard is said to have been devoted to her. On 31 October 1396, he married the seven year old Princess Isabella of Valois, daughter of Charles VI of France and Isabeau de Bavire; that marriage was also without issue.


          


          First crisis of 1387-88


          
            
              	English Royalty
            


            
              	House of Plantagenet
            


            
              	[image: ]

              Armorial of Plantagenet
            


            
              	Edward III
            


            
              	 Edward, Prince of Wales
            


            
              	 Lionel, Duke of Clarence
            


            
              	 John, Duke of Lancaster
            


            
              	 Edmund, Duke of York
            


            
              	 Thomas, Duke of Gloucester
            


            
              	 Joan of England
            


            
              	 Isabella, Countess of Bedford
            


            
              	Grandchildren
            


            
              	Richard II
            


            
              	 Philippa, Countess of Ulster
            


            
              	 Philippa, Queen of Portugal
            


            
              	Elizabeth, Baroness Fanhope and Milbroke
            


            
              	Henry IV
            


            
              	 Katherine, Queen of Castile
            


            
              	 Edward, Duke of York
            


            
              	 Richard, Earl of Cambridge
            


            
              	 Constance of York
            


            
              	 Anne, Countess of Eu
            


            
              	Richard II
            

          


          As Richard began to take over the business of government himself, he sidelined many of the established nobles, such as Thomas de Beauchamp, 12th Earl of Warwick, Richard Fitzalan, 11th Earl of Arundel, and Thomas of Woodstock, 1st Duke of Gloucester. Instead he turned to his inner circle of favourites for his council, men such as his beloved Robert de Vere, 9th Earl of Oxford and Michael de la Pole, whom Richard created Earl of Suffolk and made chancellor of England. It is possible that Richard had a homosexual relationship with de Vere; Thomas Walsingham called it 'obscene' and 'not without a degree of improper intimacy' . The nobles he had snubbed formed the head of a group of the disaffected who called themselves the Lords Appellant. The central tenet of their appeal was continued war with France against Richard's policy of peace, an aim that many of them pursued in the interests of personal gain rather than the interests of the nation.


          In 1387, the English Parliament, under pressure from the Lords Appellant, demanded that Richard remove his unpopular councillors. When he refused, he was told that since he was still a minor, a Council of Government would rule in his place. Richard had the Earl of Arundel, leader of the Lords Appellant, arrested; but Richard's small army led by de Vere was overpowered by the forces of the Lords Appellant outside Oxford, and Richard was imprisoned in the Tower of London. Subsequently Richard agreed to hold a parliament in order to resolve the Appellants' grievances; the unpopular councillors were forcibly disposed of (eight being executed for treason and the others exiled) in the Merciless Parliament of 1388. Richard was forced to accept new councillors and was temporarily stripped of almost all his authority.


          


          A fragile peace


          In the years which followed, Richard appeared to have heeded the lessons of 1387, and he became more cautious in his dealings with the barons. In 1390, a tournament was held to celebrate Richards coming of age and the apparent new-found harmony since Richard's uncle John of Gaunt's return from Spain. Richards team of knights, The Harts, all wore the identical symbol  a white hart  which Richard had chosen. Richard himself favoured genteel interests like fine food, insisting spoons be used at his court and inventing the handkerchief. He beautified Westminster Hall with a new ceiling and was a keen and cultured patron of the arts, architecture and literature. In this sense, he can be seen as an early example of what was later held up as a model Renaissance prince. But many began to see him as another Edward II, somehow unworthy of his military Plantagenet heritage, given his delicate 'unkingly' tastes. Richard also lacked the thirst for battle of his grandfather: his Scottish campaign in 1385 was not decisive, and he signed a 28-year truce with France in 1396 which was hugely unpopular at home in spite of the dividends that peace brought to the kingdom.


          Richard's commitment to peace rather than war can also be seen in his first expedition to Ireland in 1394. He put forward a sensible policy based on the understanding that the Irish rebels were motivated largely by the grievances they had against absentee English landowners and that they were perhaps entitled to some redress in this regard. Those whom he labelled the "wild Irish" - native Irish who had not joined the rebel cause - he treated with kindness and respect.


          In spite of his forward-thinking attitude toward culture and the arts, Richard seems to have developed a passionate devotion to the old ideal of the Divine Right of Kings, feeling that he should be unquestioned and unfettered in the way he ran the kingdom. He became a stickler for tradition, insisting on being addressed as majesty and highness and sitting alone for hours wearing his crown; those addressing him were required to direct their eyes downwards in deference. In The Wilton Diptych he was portrayed alongside the Anglo-Saxon saint-kings St Edmund and Edward the Confessor, which reflected not only his attitude toward his own kingship but his genuine religious devotion.


          


          Second crisis of 139799 and Richard's deposition


          In 1397 Richard decided to rid himself of the Lords Appellant who were confining his power, on the pretext of an aristocratic plot. Richard had the Earl of Arundel executed and Warwick exiled, while Gloucester died in captivity. Finally able to exert his autocratic authority over the kingdom, he purged all those he saw as not totally committed to him, fulfilling his own idea of becoming Gods chosen prince.


          Richard was still childless. The heir to the throne was Roger Mortimer the Earl of March, grandson of Lionel of Antwerp, and after his death in 1398, his seven-year-old son Edmund Mortimer. However, Richard was more concerned with Gaunt's son and heir Henry Bolingbroke, whom he banished for ten years on a spurious pretext in 1399. After Gaunt's death, Richard also confiscated Bolingbroke's lands. Some historians have seen this as an act designed to bring greater harmony to England. Bolingbroke's inheritance was huge, large enough to be seen as a small state within the greater state of England and thus an obvious obstacle on the path of a unified and peaceful England. In any event, Richard was only following the policy of his forebears Henry II and Edward I in seizing the lands of a powerful noble to centralize power in the crown.
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          At this point Richard left for a campaign in Ireland, allowing Bolingbroke the opportunity to land in Yorkshire with an army provided by the King of France to reclaim his father's lands. Richard's autocratic ways, deeply unpopular with many nobles, facilitated Bolingbroke's gaining control quickly of most of southern and eastern England. Bolingbroke had originally just wanted his inheritance and a reimposition of the power of the Lords Appellant, accepting Richard's right to be king and March's right to succeed him. But by the time Richard finally arrived back on the mainland in Wales, a tide of discontent had swept England. In the King's absence, Bolingbroke, who was generally well-liked, was being urged to take the crown himself.


          Richard was captured at Flint Castle in Wales and taken to London, where crowds pelted him with rubbish. He was held in the Tower of London and eventually forced to abdicate. He was brought, on his request, before parliament, where he officially renounced his crown and thirty-three official charges (including vengeful sentences given against lords) were made against him. He was not permitted to answer the charges. Parliament then accepted Henry Bolingbroke (Henry IV) as the new king.


          Richard was placed in Pontefract Castle, and died there in 1400. He is believed to have been killed by starvation (perhaps he refused to take nourishment and starved himself) or otherwise murdered. Richard was dead by 17 February.


          Richard's body was displayed in the old St Paul's Cathedral for all to see that he was really dead, and he was then buried in Kings Langley Church. His coffin was badly designed, however, and it proved easy for disrespectful visitors to place their hands through several openings in the coffin and interfere with what was inside. It is said that a schoolboy walked off with Richard's jawbone. Rumours that Richard was still alive persisted well into the reign of Henry V, who decided to have his body moved to its final resting place in Westminster Abbey with much ceremony in 1413.


          


          Richard as a collector


          Richard was a keen collector of precious objects. We know about many of these objects because in 1398/9 they were recorded on a treasure roll, and the treasure roll has survived. It is now held at the British National Archives, Kew, London (reference TNA: PRO, E 101/411/9).


          The roll lists 1,026 items of treasure, how much each item weighed, and how much it was worth. We learn, for example, that Richard had eleven gold crowns, 157 gold cups, and 320 precious religious objects including bells, chalices and reliquaries.


          Each item also has a brief description. The only object listed on the roll that certainly survives is a crown now held in the Schatzkammer der Residenz, Munich, Germany. The roll describes the crown as "set with eleven sapphires, thirty-three balas rubies, a hundred and thirty-two pearls, thirty-three diamonds, eight of them imitation gems".


          


          Association with Geoffrey Chaucer


          Geoffrey Chaucer served as a diplomat and Clerk of The King's Works for Richard II. Their relationship encompassed all of Richard's reign, and was apparently fruitful. In the decade before Chaucer's death, Richard granted him several gifts and annuities, including: twenty pounds a year for life in 1394, and 252 gallons (or, one tun) of wine per year in 1397. Chaucer died on 25 October 1400.


          


          In literature


          Richard is the main character in Richard II, a play written by William Shakespeare around 1595.
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              	Richard I
            


            
              	By the Grace of God, King of the English, Duke of the Normans and Aquitanians, Count of the Angevins
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              	Reign

              	6 July 1189  6 April 1199
            


            
              	Coronation

              	3 September 1189
            


            
              	Born

              	8 September 1157
            


            
              	Birthplace

              	Beaumont Palace, Oxford
            


            
              	Died

              	April 6, 1199 (aged41)
            


            
              	Place of death

              	Chlus, in Limousin
            


            
              	Buried

              	Fontevraud Abbey, Fontevraud-l'Abbaye, France
            


            
              	Predecessor

              	Henry II
            


            
              	Successor

              	John
            


            
              	Consort

              	Berengaria of Navarre

              (c. 1165/ 1170  1230)
            


            
              	Issue

              	Died without legitimate posterity
            


            
              	Royal House

              	Plantagenet
            


            
              	Father

              	Henry II ( 1133 1189)
            


            
              	Mother

              	Eleanor of Aquitaine ( 1124 1204)
            

          


          Richard I ( 8 September 1157  6 April 1199) was King of England from 1189 to 1199. In his own time, the troubadour Bertran de Born called him c-e-Non ('Yes-and-No'), while some later writers referred to him as Richard the Lionheart, or Cur de Leon. Richard spent more years of his reign away from his kingdom, since the greater part of his domain was in France. He also took part in the Third Crusade, with campaigns in Sicily and Cyprus on the way, and afterwards a period under arrest by Leopold V of Austria.


          


          Family


          The third legitimate son of King Henry II of England, Richard was never expected to ascend the throne. He is often depicted as having been the favourite son of his mother, Eleanor of Aquitaine. Richard was a younger maternal half-brother of Marie de Champagne and Alix of France. He was a younger brother of William, Count of Poitiers, Henry the Young King and Matilda of England. He was also an older brother of Geoffrey II, Duke of Brittany, Leonora of England, Joan Plantagenet and John, Count of Mortain (who succeeded him as king).


          


          Life


          Although born at Beaumont Palace, Oxford, England, like most of the Royal Family at the time he was essentially French. When his parents effectively separated, he remained with Eleanor, and was invested with her duchy of Aquitaine in 1168, and county of Poitiers in 1172. Meanwhile, his eldest surviving brother, Henry the Young King, was simultaneously crowned as his father's successor.


          Richard was an educated man. He was a man who who composed poetry. He wrote them in French and Occitan, he was said to be very attractive; his hair between red and blond, light-eyed, with a pale complexion. He was apparently of above average height, but since his bones have been lost since at least the French Revolution, his exact height is unknown. By the end of his life, he was somewhat overweight. From an early age he appeared to have significant political and military abilities, became noted for his chivalry and courage, and fought hard to control the rebellious nobles of his own territory. Like his brothers, Richard frequently challenged his father's authority, and his sense of responsibility was open to question.


          Eleanor's alleged favouritism of Richard was claimed by Matthew Paris to have been predicted by Merlin: "The eagle of the broken covenant shall rejoice in [Eleanor]'s third nesting." Paris only counted Eleanor's male children in these "nestings", ignoring Richard's older sisters Marie and Alix de France, and Matilda of England.


          


          Revolt against Henry II


          In 1170, his elder brother Henry the Young King was crowned king of England as Henry III. Historians know him as Henry "the Young King" so as not to confuse him with the later king of the same name who was his nephew. In 1173, Richard joined his brothers, Henry and Geoffrey, in a revolt against their father. They were planning to dethrone their father and leave the Young King as the only king of England. In the revolt that followed, only Normandy remained faithful to Henry II at first; by August, however, Henry had largely crushed the rebellion in his own lands, and moved on to invade Poitou and Aquitaine, domains of Richard's mother, Eleanor, who was captured and imprisoned towards the end of the year by her husband. At the age of seventeen, Richard was the last of the brothers to hold out against Henry; though, in the end, he refused to fight him face to face and humbly begged his pardon. In 1174, after the end of the failed revolt, Richard gave a new oath of subservience to his father.


          
            
              	English Royalty
            


            
              	House of Plantagenet
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              	Henry II
            


            
              	 William, Count of Poitiers
            


            
              	 Henry, Count of Anjou
            


            
              	Richard I the Lionheart
            


            
              	 Geoffrey II, Duke of Brittany
            


            
              	John
            


            
              	 Matilda, Duchess of Saxony
            


            
              	 Leonora, Queen of Castile
            


            
              	 Joan, Queen of Sicily
            


            
              	Richard I
            

          


          Though placated by titles such as Count of Poitou, Richard wanted more. Henry seemed unwilling to entrust any of his sons with resources that could be used against him, for obvious reasons. Second, it was suspected that Henry had appropriated Princess Alys Richard's betrothed, the daughter of Louis VII of France by his second wife, as his mistress. This made a marriage between Richard and Alys technically impossible in the eyes of the church, but Henry prevaricated: Alys's dowry, the Vexin, was valuable. Richard himself was discouraged from renouncing Alys because she was the sister of King Philip II of France, a close ally.


          After his failure to overthrow his father, Richard concentrated on putting down internal revolts by the nobles of Aquitaine, especially the territory of Gascony. The increasing cruelty of his reign led to a major revolt there in 1179. The rebels hoped to dethrone Richard and asked his brothers Henry and Geoffrey to help them succeed. The turning point came in the Charente Valley in spring 1179. The fortress of Taillebourg was extremely well defended and considered impregnable. The castle was surrounded by a cliff on three sides and a town on the fourth side with a three-layer wall. Richard first destroyed and looted the farms and lands surrounding the fortress, leaving its defenders no reinforcements or outs. The inhabitants of the fortress were so afraid of Richard at this point, that they left the safety of their castle and attacked Richard outside its walls. Richard was able to subdue the army and then followed the defenders inside the open gates, where he easily took over the castle in two days. Richards victory at Taillebourg deterred many barons thinking of rebelling and forced them to declare their loyalty. It also won Richard a reputation as a skilled military commander.


          In 1181- 1182, Richard faced a revolt over the succession to the county of Angoulme. His opponents turned to Philip II of France for support, and the fighting spread through the Limousin and Prigord. Richard was accused of numerous cruelties against his subjects, including rape: "He carried off by force the wives, daughters and female relatives of his free men, and made them his concubines; and after he had extinguished the ardour of his lust on them, he handed them over to his soldiers for whoring." However, with support from his father and from the Young King, Richard succeeded in bringing the Viscount Aimar V of Limoges and Count Elie of Prigord to terms.


          After Richard subdued his rebellious barons, he again challenged his father for the throne. From 1180 to 1183 the tension between Henry and Richard grew, as King Henry commanded Richard to pay homage to Henry the Young King, but Richard refused. Finally, in 1183, Henry the Young King and Geoffrey, Duke of Brittany invaded Aquitaine in an attempt to subdue Richard. Richards barons joined in the fray and turned against their Duke. However, Richard and his army were able to hold back the invading armies and executed any prisoners. The conflict took a brief pause in June of 1183 when the Young King died. However, Henry II soon gave his youngest son John permission to invade Aquitaine. With the death of Henry the Young King, Richard was now the eldest son and heir to the English crown, but still he continued to fight his father.


          To strengthen his position, in 1187 Richard allied himself with Philip II, who was the son of Eleanor's ex-husband Louis VII by his third wife, Adele of Champagne. Roger of Hoveden wrote:


          
            	"The King of England was struck with great astonishment, and wondered what [this alliance] could mean, and, taking precautions for the future, frequently sent messengers into France for the purpose of recalling his son Richard; who, pretending that he was peaceably inclined and ready to come to his father, made his way to Chinon, and, in spite of the person who had the custody thereof, carried off the greater part of his father's treasures, and fortified his castles in Poitou with the same, refusing to go to his father."

          


          Hoveden mentions how Richard and King Philip "ate from the same dish and at night slept in one bed" and had a "strong love between them", which some modern writers have construed to imply homosexual intimacy. There are allusions to the book of Samuel's depiction of Jonathan and David in this passage, but the politics of the relationship are Hoveden's chief concern.


          In exchange for Philip's help against his father, Richard promised to concede to him his rights to both Normandy and Anjou. Richard did homage to Philip in November of the same year. With news arriving of the battle of Hattin, he took the cross at Tours, in the company of a number of other French nobles.


          In 1188 Henry II planned to concede Aquitaine to his youngest son John. The following year, 1189 Richard attempted to take the throne of England for himself by joining Philip's expedition against his father. On 4 July 1189, Richard and Philips forces defeated Henry's army at Ballans. Henry, with John's consent, agreed to name Richard his heir. On 6 July Henry II died in Chinon, and Richard I succeeded him as King of England, Duke of Normandy, and Count of Anjou. Roger of Hoveden claimed that Henry's corpse bled from the nose in Richard's presence, which was taken as a sign that Richard had caused his death. He was officially crowned duke on 20 July and king in Westminster on 3 September.


          


          Anti-Semitic violence


          When Richard I was crowned King of England, he barred all Jews and women from the ceremony (apparently a concession to the fact that his coronation was not merely one of a king but of a crusader), but some Jewish leaders arrived to present gifts for the new king. According to Ralph of Diceto, Richard's courtiers stripped and flogged the Jews, then flung them out of court. When a rumour spread that Richard had ordered all Jews to be killed, the people of London began a massacre. Many Jews were beaten to death, robbed, and burnt alive. Many Jewish homes were burned down and several Jews were forcibly baptised. Some sought sanctuary in the Tower of London, and others managed to escape. Among those killed was Jacob of Orlans, widely regarded as one of the most learned of the age. Roger of Howeden, in his Gesta Regis Ricardi, claimed that the rioting was started by the jealous and bigoted citizens, and that Richard punished the perpetrators, allowing a forcibly converted Jew to return to Judaism. Archbishop of Canterbury Baldwin of Exeter reacted by remarking, "If the King is not God's man, he had better be the devil's," a reference to the supposedly infernal blood in the Angevin line.


          Realising that the assaults could destabilize his realm on the eve of his departure on crusade, Richard ordered the execution of those responsible for the most egregious murders and persecutions. (Most of those hanged were rioters who had accidentally burnt down Christian homes.) He distributed a royal writ demanding that the Jews be left alone. However, the edict was loosely enforced, as the following March there was further violence, including a massacre at York.


          


          Crusade plans


          Richard had already taken the cross as Count of Poitou in 1187. His father Henry II of England and Philip II of France had done so at Gisors on 21 January 1188, after receiving news of the fall of Jerusalem to Saladin. Having become king, Richard and Philip agreed to go on the Third Crusade together, since each feared that, during his absence, the other might usurp his territories.


          Richard swore an oath to renounce his past wickedness in order to show himself worthy to take the cross. He started to raise and equip a new crusader army. He spent most of his father's treasury (filled with money raised by the Saladin tithe), raised taxes, and even agreed to free King William I of Scotland from his oath of subservience to Richard in exchange for 10,000 marks. To raise even more money he sold official positions, rights, and lands to those interested in them. Even those already appointed were forced to pay huge sums to retain their posts. Even William Longchamp, Bishop of Ely and the King's Chancellor, made a show of bidding 3,000 to remain as Chancellor. He was apparently outbid by a certain Reginald the Italian, but his bid was refused.


          Richard made some final arrangements on the continent. He reconfirmed his father's appointment of William Fitz Ralph to the important post of seneschal of Normandy. In Anjou, Stephen of Tours was replaced as seneschal and temporarily imprisoned for fiscal mismanagement. Payn de Rochefort, an Angevin knight was elevated to the post of seneschal of Anjou. In Poitou, the ex-provost of Benon, Peter Bertin was made seneschal, and finally in Gascony, the household official Helie de La Celle was picked for the seneschalship there. After repositioning the part of his army he left behind to guard his French possessions, Richard finally set out on the crusade in summer 1190. (His delay was criticised by troubadours such as Bertran de Born). He appointed as regents, Hugh, Bishop of Durham, and William de Mandeville, 3rd Earl of Essex, who soon died and was replaced by Richard's chancellor William Longchamp. Richard's brother John was not satisfied by this decision and started scheming against William.


          Some writers have criticised Richard for spending only six months of his reign in England and siphoning the kingdom's resources to support his Crusade and campaigns in what is now France. He claimed England was "cold and always raining," and when he was raising funds for his Crusade, was said to declare, "I would have sold London if I could find a buyer." However, England was a minor part of his territories, only important in that it gave him a royal title with which to approach other kings as an equal. Like most of the Plantagenet kings before the 14th century, he had no need to learn the English language. Leaving the country in the hands of various officials he designated (including his mother, at times), Richard was far more concerned with his more extensive French lands.
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          Occupation of Sicily


          In September 1190 both Richard and Philip arrived in Sicily. After the death of King William II of Sicily, his cousin Tancred of Lecce had seized power and been crowned early in 1190 as King Tancred I of Sicily, although the legal heir was William's aunt Constance, wife of the new Emperor Henry VI. Tancred had imprisoned William's widow, Queen Joan, who was Richard's sister, and did not give her the money she had inherited in William's will. When Richard arrived, he demanded that his sister be released and given her inheritance. The presence of foreign troops also caused unrest: in October, the people of Messina revolted, demanding that the foreigners leave. Richard attacked Messina, capturing it on 4 October 1190. After looting and burning the city Richard established his base there. He remained there until Tancred finally agreed to sign a treaty on 4 March 1191. The treaty was signed by Richard, Philip and Tancred. Its main terms were:


          
            	Joan was to be released, receiving her inheritance and the dowry her father had given to her late husband.


            	Richard and Philip recognized Tancred as King of Sicily and vowed to keep the peace between all three of their kingdoms.


            	Richard officially proclaimed his nephew, Arthur of Brittany, son of Geoffrey, as his heir, and Tancred promised to marry one of his daughters to Arthur when he came of age.


            	Richard and Tancred exchanged gifts; Richard gave Tancred a sword which he claimed was Excalibur, the sword of King Arthur.

          


          After signing the treaty Richard and Philip left Sicily. The treaty undermined England's relationships with the Holy Roman Empire and caused the revolt of Richard's brother John, who hoped to be proclaimed heir instead of their nephew. Although his revolt failed, John continued to scheme against his brother.


          


          Conquest of Cyprus


          In April 1191, while on route to the Third Crusade, Richard stopped on the Byzantine island of Rhodes to avoid the stormy weather. It seems that Richard had previously met his fiance Berengaria only once, years before their wedding. He had assigned his mother to represent him and convince her father, Sancho VI of Navarre, and her other relatives to agree to the wedding, and to bring the bride to him. Richard came to their rescue when they were shipwrecked on the coast of Cyprus. He left Rhodes in May but a new storm drove Richard's fleet to Cyprus.


          On 6 May 1191, Richard's fleet arrived in the port of Lemesos (now Limassol) on Cyprus, and he captured the city. The island's despot Isaac Komnenos arrived too late to stop the Crusaders, and retired to Kolossi. Richard called Isaac to negotiations but Isaac demanded his departure. Richard and his cavalry met Isaac's army in battle at Tremetusia. The few Cypriot Roman Catholics and those nobles who opposed Isaac's rule joined Richard's army. Though Isaac and his men fought bravely, Richard's army was bigger and better equipped, assuring his victory. He also received military assistance from the King of Jerusalem, Guy of Lusignan. Isaac resisted from the castles of Pentadactylos but after the siege of Kantara Castle, he finally surrendered. It was claimed that, once Isaac had been captured Richard had him confined with silver chains, because he had promised that he would not place him in irons. Isaac's young daughter was kept in the household of Berengaria and Joan. Richard looted the island and massacred those trying to resist him. He and most of his army left Cyprus for the Holy Land in early June, having gained for the Crusade a supply base that was not under immediate threat from the Turks as was Tyre.In his absence Cyprus was governed by Richard Camville.


          


          Richard's marriage


          Before leaving Cyprus, Richard married Berengaria, first-born daughter of King Sancho VI of Navarre. The wedding was held in Limassol on 12 May 1191 at the Chapel of St. George. It was attended by his sister Joan, whom Richard had brought from Sicily. It should be noted that when Richard married Berengaria he was still officially betrothed to Alys and that Richard pushed for the match, in order to obtain Navarre as a fief like Aquitaine for his father. Further, Eleanor championed the match, as Navarre bordered on Aquitaine, thereby securing her ancestral lands' borders to the south. Richard took his new wife with him briefly on this episode of the crusade. However, they returned separately. Berengaria had almost as much difficulty in making the journey home as her husband did, and did not see England until after his death. Although after his release from German captivity, Richard showed some degree of regret for his earlier conduct, he was not joined by his wife.


          Richard had to be ordered to reunite with and show fidelity to Berengaria in the future, being told to "remember the destruction of Sodom and abstain from illicit acts." This may be further evidence that Richard engaged in homosexual activities, although it is argued that " the sin of Sodom" could be interpreted more broadly: the Biblical story concerns attempted male rape; Richard had already been accused of raping women. Some modern writers, elaborating on the theory, have alleged that Berengaria's own brother, the future Sancho VII, was one of Richard's early lovers. Nevertheless, when Richard died in 1199, Berengaria was greatly distressed, apparently having loved her husband very much (although that does not imply mutuality on Richard's part). The picture is further muddied by the fact that she had to sue the Church to be recognised as his widow. Historians remain divided on the issue.


          


          Richard in Outremer


          King Richard arrived at Acre in June 1191. He gave his support to his Poitevin vassal Guy of Lusignan, who had brought troops to help him in Cyprus. Guy was the widower of his father's cousin Sibylla of Jerusalem, and was trying to retain the kingship of Jerusalem, despite his wife's death during the siege of Acre the previous year. Guy's claim was challenged by Conrad of Montferrat, second husband of Sibylla's half-sister, Isabella: Conrad, whose defence of Tyre had saved the kingdom in 1187, was supported by Philip of France, son of his first cousin Louis VII of France, and by another cousin, Duke Leopold V of Austria. Richard also allied with Humphrey IV of Toron, Isabella's first husband, from whom she had been forcibly divorced in 1190. Humphrey was loyal to Guy, and spoke Arabic fluently, so Richard used him as a translator and negotiator.


          Richard and his forces aided in the capture of Acre, despite the king's serious illness. At one point, while sick from scurvy, Richard is said to have picked off guards on the walls with a crossbow, while being carried on a stretcher. Eventually, Conrad of Montferrat concluded the surrender negotiations with Saladin, and raised the banners of the kings in the city. Richard quarrelled with Leopold V of Austria over the deposition of Isaac Komnenos (related to Leopold's Byzantine mother) and his position within the Crusade. Leopold's banner had been raised alongside the English and French standards. This was interpreted as arrogance by both Richard and Philip, as Leopold was a vassal of the Holy Roman Emperor (although he was now the highest-ranking surviving leader of the imperial forces). Richard's men tore the flag down and threw it in the moat of Acre. Leopold left the Crusade immediately. Philip also left soon afterwards, in poor health and after further disputes with Richard over the status of Cyprus (Philip demanded half the island) and the kingship of Jerusalem. Richard suddenly found himself without allies.


          Richard had kept 2700 Muslim prisoners as hostages against Saladin fulfilling all the terms of the surrender of the lands around Acre. Philip, before leaving, had entrusted his prisoners to Conrad, but Richard forced him to hand them over to him. Richard feared his forces being bottled up in Acre, as he believed his campaign could not advance with the prisoners in train. He therefore ordered all the prisoners killed. He then moved south, defeating Saladin's forces at the battle of Arsuf on 7 September. He attempted to negotiate with Saladin, offering his widowed sister, Joan of Sicily, as a bride for Saladin's brother Al-Adil, but this was unsuccessful. In the first half of 1192, he and his troops refortified Ascalon.


          An election forced Richard to accept Conrad of Montferrat as King of Jerusalem, and he sold Cyprus to his defeated protg, Guy. However, only days later, on 28 April 1192, Conrad was stabbed to death by Hashshashin (Assassins) before he could be crowned. Eight days later, Richard's own nephew, Henry II of Champagne was married to the widowed Isabella, although she was carrying Conrad's child. The murder has never been conclusively solved, and Richard's contemporaries widely suspected his involvement.


          Realising that he had no hope of holding Jerusalem even if he took it, Richard ordered a retreat. There then commenced a period of minor skirmishes with Saladin's forces while Richard and Saladin negotiated a settlement to the conflict, as both realized that their respective positions were growing untenable. Richard knew that both Philip and his own brother John were starting to plot against him. However, Saladin insisted on the razing of Ascalon's fortifications, which Richard's men had rebuilt, and a few other points. Richard made one last attempt to strengthen his bargaining position by attempting to invade Egypt  Saladin's chief supply-base  but failed. In the end, time ran out for Richard. He realised that his return could be postponed no longer, since both Philip and John were taking advantage of his absence. He and Saladin finally came to a settlement on 2 September 1192  this included the provisions demanding the destruction of Ascalon's wall as well as an agreement allowing Christian access to and presence in Jerusalem. It also included a three-year truce.


          


          Captivity and return
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          Bad weather forced Richard's ship to put in at Corfu, in the lands of the Byzantine Emperor Isaac II Angelos, who objected to Richard's annexation of Cyprus, formerly Byzantine territory. Disguised as a Knight Templar, Richard sailed from Corfu with four attendants, but his ship was wrecked near Aquileia, forcing Richard and his party into a dangerous land route through central Europe. On his way to the territory of Henry of Saxony, his brother-in-law, Richard was captured shortly before Christmas 1192, near Vienna, by Leopold V of Austria, who accused Richard of arranging the murder of his cousin Conrad of Montferrat. Richard and his retainers had been travelling in disguise as low-ranking pilgrims, but he was identified either because he was wearing an expensive ring, or because of his insistence on eating roast chicken, an aristocratic delicacy. The Duke handed him over as a prisoner to Henry VI, Holy Roman Emperor after being held captive at Drnstein. It was here that he wrote Ja nus hons pris or Ja nuls om pres, a song in French and Occitan versions, expressing his feelings of abandonment by his people. However, the conditions of his captivity were not severe. Richard declared to the emperor, "I am born of a rank which recognizes no superior but God".


          His mother, Eleanor of Aquitaine, worked to raise the ransom of 150,000 marks (perhaps five times the annual income for the English Crown under Richard) demanded by Henry. Both clergy and laymen were taxed for a quarter of the value of their property, the gold and silver treasures of the churches were confiscated, and money was raised from the scutage and the carucage taxes. The emperor demanded that 100,000 marks be delivered to him before he would release the king, the same amount raised by the Saladin tithe only a few years earlier. At the same time, John, Richard's brother, and King Philip of France offered 80,000 marks for the Emperor to hold Richard prisoner until Michaelmas 1194. The emperor turned down the offer. The money to rescue the King was transferred to Germany by the emperor's ambassadors, but "at the king's peril" (had it been lost along the way, Richard would have been held responsible), and finally, on 4 February 1194 Richard was released. Philip sent a message to John: "Look to yourself; the devil is loose."


          


          Later years and death
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          During his absence, John had come close to seizing the throne. Richard forgave him when they met again, and, bowing to political necessity, named him as his heir in place of Arthur, whose mother Constance of Britanny was perhaps already open to the overtures of Philip II. Richard came into conflict with Philip. When the latter attacked Richard's fortress, Chateau-Gaillard ('The Saucy Castle'), he boasted that "if its walls were iron, yet would I take it," to which Richard replied, "If these walls were butter, yet would I hold them!"
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          Determined to resist Philip's designs on contested Angevin lands such as the Vexin and Berry, Richard poured all his military expertise and vast resources into war on the French King. He constructed an alliance against Philip, including Baldwin IX of Flanders, Renaud, Count of Boulogne, and his father-in-law King Sancho VI of Navarre, who raided Philip's lands from the south. Most importantly, he managed to secure the Welf inheritance in Saxony for his nephew, Henry the Lion's son Otto of Poitou, who was elected Otto IV of Germany in 1198.


          Partly as a result of these and other intrigues, Richard won several victories over Philip. At Freteval in 1194, just after Richard's return from captivity and money-raising in England to France, Philip fled, leaving his entire archive of financial audits and documents to be captured by Richard. At the battle of Gisors (sometimes called Courcelles) in 1198 Richard took "Dieu et mon Droit" "God and my Right" as his motto, (still used by British Monarchs today) echoing his earlier boast to the Emperor Henry that his rank acknowledged no superior but God.


          In March 1199, Richard was in the Limousin, suppressing a revolt by Viscount Aimar V of Limoges. Although it was Lent, he "devastated the Viscount's land with fire and sword". He besieged the puny, virtually unarmed castle of Chalus-Chabrol. Some chroniclers claimed that this was because a local peasant had uncovered a treasure trove of Roman gold, which Richard claimed from Aimar in his position of feudal overlord: however, modern historians are sceptical of the story, which has the flavour of an exemplum, or moralising fable.


          In the early evening of the 25 March 1199, Richard was walking around the castle perimeter without his chainmail, investigating the progress of sappers on the castle walls. Arrows were occasionally fired from the castle walls, but these were given little attention. One defender in particular was of great amusement to the King - a man standing on the walls, crossbow in one hand, the other clutching a frying pan which he had been using all day as a shield to beat off missiles. He deliberately aimed an arrow at the King, which the King applauded. However, another arrow then struck him in the left shoulder near the neck. He tried to pull this out in the privacy of his tent, but failed; a surgeon, called a 'butcher' by Hoveden, removed it, 'carelessly mangling' the King's arm in the process. However, the wound swiftly became gangrenous. Accordingly, Richard asked to have the crossbowman brought before him; called alternatively Peter Basile, John Sabroz, Dudo and Bertran de Gurdun by chroniclers, the man proved a boy. This boy claimed that Richard had slain the boy's father and two brothers, and that he had slain Richard in vengeance. The boy expected to be slain; Richard, as a last act of mercy, forgave the boy his crime, saying, "Live on, and by my bounty behold the light of day," before ordering the boy to be freed and sent away with 100 shillings. Richard then set his affairs in order, bequeathing all his territory to his brother John and his jewels to his nephew Otto.


          Richard died on Tuesday, 6 April 1199 in the arms of his mother; it was later said that "As the day was closing, he ended his earthly day." His death was later referred to as 'the Lion [that] by the Ant was slain'. His last act of chivalry proved pointless: as soon as Richard was dead, his most infamous mercenary captain Mercadier had the boy who fired the fatal arrow flayed alive and then hanged.


          Richard's brain was buried at the abbey of Charroux in Poitou (for the land's perfidy towards him), his heart was buried at Rouen in Normandy, while the rest of his body was buried at the feet of his father at Fontevraud Abbey in Anjou, on his deathbed he beqeathed all his possessions to his brother John, having no legitimate heir.


          


          Legacy
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          Richard produced no legitimate heirs, and acknowledged only one illegitimate son, Philip of Cognac. As a result, he was succeeded by his brother John as King of England. However, his French territories initially rejected John as a successor, preferring his nephew Arthur of Brittany, the son of their late brother Geoffrey, whose claim is by modern standards better than John's. Significantly, the lack of any direct heirs from Richard was the first step in the dissolution of the Angevin Empire. While Kings of England continued to press claims to properties on the continent, they would never again command the territories Richard I inherited.


          Richard's legacy comprised several parts. First, he captured Cyprus, which proved immensely valuable in keeping the Frankish kingdoms in the Holy Land viable for another century. Second, his absence from the English political landscape meant that the highly efficient government created by his father was allowed to entrench itself, though King John would later abuse it to the breaking point. The last part of Richard's legacy was romantic and literary. No matter the facts of his reign, he left an indelible imprint on the imagination extending to the present, in large part because of his military exploits. This is reflected in Steven Runciman's final verdict of Richard I: "he was a bad son, a bad husband and a bad king, but a gallant and splendid soldier."


          


          Medieval folklore


          By the 1260s a legend had developed that, after Richard's capture, his minstrel Blondel travelled Europe from castle to castle, loudly singing a song known only to the two of them (they had composed it together). Eventually, he came to the place where Richard was being held, and heard the song answered with the appropriate refrain, thus revealing where the king was incarcerated. The story was the basis of Andr Ernest Modeste Grtry's opera Richard Coeur-de-Lion (1784) and seems to be the inspiration for the opening to Richard Thorpe's film version of Ivanhoe (1952). It seems unconnected to the real Jean 'Blondel' de Nesle, an aristocratic trouvre.


          In the Arabic world, Richard became something of a bogeyman after his death. The mid-thirteenth-century Old French Continuation of William of Tyre claimed that Arab mothers would occasionally threaten unruly children with the admonition "King Richard will get you".


          


          Later literature


          Richard has appeared frequently in fiction, as a result of the 'chivalric revival' of the Romantic era. In 1822, he was the subject of Eleanor Anne Porden's epic poem, Cur de Lion. After Ivanhoe, where he is depicted as initially adopting the pseudonym of Le Noir Fainant ("The Black Sluggard"), Sir Walter Scott portrayed Richard in The Talisman, a highly fictionalised treatment of the Third Crusade. He is also a major character in James Goldman's play The Lion in Winter, which depicts him as homosexual. He features in Graham Shelby's The Kings of Vain Intent and, more centrally, in The Devil is Loose, Norah Lofts' The Lute-Player, and Jean Plaidy ( Eleanor Hibbert)'s The Heart of the Lion. He is portrayed as a merciless Muslim killer in a novel that follows Arn Magnusson in his Crusade Trilogy written by Swedish author Jan Guillou. He is seen as the reluctant husband of Berengaria of Navarre, and as Crusader, in Rachel Bard's Queen Without a Country. He is generally represented in a heroic role in children's fiction, such as Ronald Welch's Knight Crusader.
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          Richard Milhous Nixon ( January 9, 1913 April 22, 1994) was the thirty-seventh President of the United States (19691974) and the only American president to resign from that office.


          Nixon was born in Yorba Linda, California and developed an interest in music. In the mid-1930s, he passed the bar exam and practiced law with a family friend. Amidst the outbreak of war in the early 1940s, he joined the United States Navy and served as a lieutenant commander in the Pacific during World War II. He was elected to Congress following his military service, specifically the House of Representatives, first representing California's 12th Congressional district, and later the entire state as Senator. He was chosen by party nominee Dwight D. Eisenhower to be Vice President in 1952, a position he began serving in the following year, until 1961. After an unsuccessful presidential run in 1960 and an unsuccessful run for Governor of California in 1962, Nixon was elected to the presidency in 1968, and reelected four years later.


          Under President Nixon, the United States followed a foreign policy marked by dtente with the Soviet Union and by the opening of diplomatic relations with the People's Republic of China. Nixon successfully negotiated a ceasefire with North Vietnam, effectively ending the longest war in American history. Domestically, his administration faced resistance to the Vietnam War. In the face of likely impeachment by the United States House of Representatives and conviction by the Senate for the Watergate scandal, Nixon resigned on August 9, 1974. His successor, Gerald Ford, issued a controversial pardon for any federal crimes Nixon may have committed while in office. Nixon is the only person to be elected twice to the presidency and twice to the vice presidency.


          Nixon suffered a stroke on April 18, 1994 and died four days later at the age of 81.


          


          Early life


          Richard Nixon was born on February 9, 1913 to Francis A. Nixon and Hannah Milhous Nixon in a house his father built in in Yorba Linda, California. His mother was a Quaker, and his upbringing is said to have been marked by conservative Quaker observances of the time, such as refraining from drinking, dancing, and swearing. His father converted from Methodist to Quaker after his marriage. Nixon had four brothers: Harold (19091933), Donald (19141987), Arthur (19181925), and Ed (born 1930).
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          Nixon's early life was marked by financial hardships. His family's ranch failed in 1922, and they moved to Whittier, California, the home of his mother's relatives, where his father opened a grocery store.


          Nixon attended Fullerton High School in Fullerton, and later graduated second in his class from Whittier High School in 1930. Insufficient financial means for attendance forced Nixon to decline a scholarship to Harvard University and to Yale University; he instead enrolled at Whittier College, a local Quaker school, where he co-founded a fraternity known as The Orthogonian Society. Nixon was a formidable debater, a stand out in collegiate drama productions, was elected student-body president, and played football. While at Whittier, he lived at home and assisted with his family's store; he also taught Sunday school at East Whittier Friends Church, where he remained a member all his life. In 1934, he graduated second in his class from Whittier, and went on to Duke University School of Law, where he received a full scholarship and graduated third in his class in June 1937.


          


          Law practice, marriage and military service
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          In 1937, Nixon returned to California and was admitted to the state bar. He began working in the law offices of Wingert and Bewley.


          When Nixon was cast in a community play at a local theatre in January 1938, he met high school teacher Thelma "Pat" Ryan. Smitten, Nixon pursued Ryan and they were married on June 21, 1940.


          Richard and Pat moved to Washington, D.C. in January 1942 where Nixon took a job at the Office of Price Administration. He soon left that post, however, and enlisted in the United States Navy in August 1942. He received training at Naval Air Station Quonset Point, Rhode Island and was assigned to Ottumwa, Iowa, before being relocated and serving in the supply corps on several islands in the South Pacific, commanding cargo handling units in the SCAT. During World War II, he attained the rank of lieutenant commander.


          Upon his return from the South Pacific n 1946, the Nixons had two daughters: Tricia, born that same year, and Julie, born in 1948.


          


          Congressional career
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          House of Representatives


          World War II over, prominent Whittier Republicans approached Nixon about running for Congress in 1946. Nixon accepted, and defeated Democratic incumbent Jerry Voorhis in the November election to represent southern California's 12th Congressional district in the United States House of Representatives.


          In Congress, Nixon supported the Taft-Hartley Act of 1948, and served on the Education and Labor Committee. He was part of the Herter Committee as well, which staged a trip to Europe to prepare a prliminary report on the newly enacted Marshall Plan.


          Nixon first gained national attention in 1948 when his investigation on the House Un-American Activities Committee (HUAC) broke the impasse of the Alger Hiss spy case. Nixon believed Whittaker Chambers's allegations that Hiss, a high State Department official, was a Soviet spy. Nixon discovered Chambers saved microfilm reproductions of incriminating documents by hiding the film in a pumpkin (these became known as the "Pumpkin Papers"). These documents were alleged both to be accessible only by Hiss, and to have been typed on Hiss's personal typewriter. Hiss was convicted of perjury in 1950 for statements he made to the HUAC. The discovery that Hiss, who had been an adviser to President Franklin D. Roosevelt, could have been a Soviet spy thrust Nixon into the public eye and made him a hero to many of Roosevelt's enemies, and an enemy to many of Roosevelt's supporters. In reality, his support for internationalism put him closer to the centre of the Republican party. This case turned the young Congressman into a national, and controversial, figure. He was easily reelected in 1948.


          


          Senate


          In the 1950 mid-term elections, Nixon challenged and defeated Democratic Representative Helen Gahagan Douglas to win a seat in the United States Senate. The campaign was very contentious, however; Nixon felt the former actress was a sympathizer to left-wing causes and said she was "pink right down to her underwear." Douglas responded by bestowed upon Nixon the nickname " Tricky Dick".


          As a senator, Nixon took a prominent position in opposing global communism. He traveled frequently speaking out against what he labeled as the threat. He criticized President Harry S. Truman's handling of the Korean War as well.


          


          Vice Presidency


          Due to his prominent anti-communist rhetoric, the thirty nine year old Nixon was selected by Republican party nominee General Dwight D. Eisenhower to be Vice President at the Republican National Convention in July 1952. In September, the New York Post produced an article claiming that campaign donors were buying influence with Nixon by providing him with a secret cash fund for his personal expenses. Nixon responded by saying that the fund was not secret and produced an independent audit showing that the funds were used only for political purposes. Still, Democrats and many leading Republicans pressured Eisenhower to remove Nixon from the ticket.


          
            [image: Dwight Eisenhower and Richard Nixon at a campaign stop for the presidential election of 1952]

            
              Dwight Eisenhower and Richard Nixon at a campaign stop for the presidential election of 1952
            

          


          Nixon appeared on television on September 23, 1952 to defend himself in a famous speech. He provided an independent third-party review of the fund's accounting along with a personal summary of his finances, and he noted the Democratic Presidential candidate, Adlai Stevenson, had a similar fund. The speech became better known for its rhetoric, such as when he stated his wife Pat did not wear mink, but rather "a respectable Republican cloth coat," and although he had been given an American Cocker Spaniel named "Checkers" in addition to his other campaign contributions, he was not going to give it back because his daughters loved him. As a result, this speech became known as the " Checkers speech." His speech resulted in much support from the Republican party base, thus keeping him on the ticket. Eisenhower and Nixon defeated their opponents, Stevenson and Alabama Senator John Sparkman, by seven million votes.


          As Vice President, Nixon expanded the office, making it an important and visible post. Although he had little formal power, he had the attention of the media and the Republican Party. Using these, Nixon and Pat undertook many foreign trips of goodwill with the intent of garnering support for American policies during the Cold War. On one such trip to Caracas, Venezuela, anti-American protestors disrupted and assaulted Nixon's motorcade, injuring Venezuela's foreign minister. Nixon was lauded and attracted international media attention for his calm and coolness during the events.


          In July 1959, President Eisenhower sent Nixon to the Soviet Union for Moscow's opening of the American National Exhibition. On July 24, 1959, while touring the exhibits with Soviet leader Nikita Khrushchev, they stopped at a model of an American kitchen and engaged in the impromptu " Kitchen Debate" about the merits of capitalism versus communism.


          Nixon was the first Vice President to step in temporarily, and unofficially, to run the government. He did so three times when Eisenhower was ill: on the occasions of Eisenhower's heart attack on September 24, 1955; his ileitis in June 1956; and his stroke on November 25, 1957. Nixon would conduct National Security meetings in the president's absence.
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          1960 presidential election
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          In 1960, Nixon launched his campaign for President of the United States. He faced little competition in the Republican primaries, and chose former Massachusetts Senator Henry Cabot Lodge, Jr. as his running mate. His Democratic challenger was John F. Kennedy, and the race remained close for the duration. Nixon campaigned on his experience, but Kennedy called for new blood and claimed the Eisenhower-Nixon administration allowed the Soviet Union to overtake the U.S. in offensive missiles (the " missile gap"). Kennedy made much of the stagnant American economy of 1960, telling voters it was time to "get the country moving again."


          A new medium was brought to the campaign: televised presidential debates. In the first of four televised debates, Nixon was recovering from illness and, wearing little makeup, looked wan and uncomfortable, in contrast to the composed Kennedy. Nixon's performance in the debate was perceived to be mediocre in the visual medium of television, though many people listening on the radio thought Nixon won.


          That November, Nixon lost the 1960 election narrowly. The final count recorded that he lost by 120,000 votes, or 0.2 percent. It is often argued by American historians that Nixon lost due to the invention of the televised debate. There were charges of vote fraud in Texas and Illinois, and Nixon supporters unsuccessfully challenged in both states as well as nine others. The Kennedy campaign successfully challenged Nixon's victory in Hawaii; after all the court battles and recounts were done, Kennedy had a greater number of electoral votes than he held after Election Day.


          


          Wilderness years


          Following his loss to Kennedy, Nixon and his family returned to California, where he practiced law and wrote a bestselling book, Six Crises. It recorded his political involvement as a congressman, senator and vice president and used six different crises Nixon had experienced throughout his political career to illustrate his political memoirs. The work won praise from many policy experts and critics. Ironically, as Margaret MacMillan would discuss in her book Nixon in China (2006), Six Crises found a favorable critic in Mao Zedong, who referred to the book when in preparation for Nixon's visit in 1972.


          In 1962, local and national Republican leaders encouraged Nixon to challenge the incumbent Pat Brown for Governor of California. Despite initial reluctance, Nixon entered the race. The campaign was clouded by public suspicion that Nixon viewed the governorship as a political "stepping-stone" to a higher office, some opposition from the far-right of the party, and his own lack of interest in being California's governor. He lost to Brown by nearly 300,000 votes. This loss was widely believed to be the end of his career; in an impromptu concession speech the morning after the election, Nixon famously blamed the media for favoring his opponent, saying, "You won't have Nixon to kick around anymore because, gentlemen, this is my last press conference."


          The Nixon family moved then to New York City, where Nixon became a senior partner in the leading law firm Nixon, Mudge, Rose, Guthrie & Alexander. Though largely out of the public eye, Nixon was still supported by much of the Republican base who favored his knowledge of politics and international affairs. This reputation was enhanced when Nixon wrote an article in Foreign Affairs entitled "Asia After Vietnam", and through his work campaigning for Republican candidates in the 1966 Congressional elections.
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          1968 presidential election
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          Nixon decided again to seek the Republican nomination for President of the United States in the 1968 presidential election. He portrayed himself as a figure of stability during a period of national unrest and upheaval; Nixon won the nomination. Nixon appealed to what he called the " Silent Majority" of socially conservative Americans who disliked the hippie counterculture and the anti-war demonstrators. Nixon's running mate, Maryland Governor Spiro Agnew, became an increasingly vocal critic of these groups, solidifying Nixon's position with the right.


          Nixon's campaign was assisted by turmoil within the Democratic party: President Lyndon B. Johnson, consumed with the Vietnam War, announced that he would not seek reelection, Senator Robert F. Kennedy was killed in Los Angeles, and the campaign of his opponent, Democratic nominee Hubert Humphrey, experienced some rough periods following mass protests at the 1968 Democratic National Convention. At the same time, Nixon appeared to represent a calmer society. Nixon promised peace with honour, and campaigned on the notion that "new leadership will end the war and win the peace in the Pacific." He did not give specific plans on how to end the Vietnam War, causing Humphrey to allege that he must have some " secret plan."


          In a three-way race between Nixon, Humphrey, and independent candidate George Wallace, Nixon defeated Humphrey by nearly 500,000 popular votes to become the 37th President of the United States.


          


          Presidency (19691974)


          


          First term
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          Vietnam War
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          Once in office, Nixon and his aides faced the problem of how to end the Vietnam War. In July 1969, he visited South Vietnam, and met with President Nguyen Van Thieu and with U.S. military commanders. Amidst protests at home, the president implemented the Nixon Doctrine, a strategy of replacing American troops with the Vietnamese troops, also called " Vietnamization." Under President Nixon, American involvement in the war steadily declined from a troop strength of 543,000 to zero 1973. Although the South Vietnamese were well supplied with modern arms, their fighting capability was limited by inadequate funding, primarily because of large funding cutbacks by the U.S. Congress. Nixon was widely praised in the United States for having delivered 'peace with honour', and ending American involvement in the war in Vietnam.


          Nixon approved bombing campaigns in Cambodia in March 1969 (code-named Operation Menu) to destroy what was believed to be the headquarters of the National Front for the Liberation of Vietnam, and later escalated the conflict with secretly bombing Laos. Another goal of the bombings was to interdict the Ho Chi Minh trail that passed through Laos and Cambodia. In approving the bombings, Nixon realized he would be extending an unpopular war as well as breaching Cambodia's stated neutrality. In a televised speech on April 30, 1970, Nixon announced the incursion of U.S. troops into Cambodia to disrupt so-called North Vietnamese sanctuaries. The invasion of Cambodia, the subsequent killing, on May 4, of four students during a protest at Kent State University in Ohio and Nixon's perceived callous reaction to the violence, provoked a national student strike that involved more than four million students and 450 universities, colleges and high schools.


          


          School integration


          The Nixon years witnessed the first large-scale integration of public schools in the South, after the region had stalled in compliance with the 1954 Supreme Court's Brown ruling. Strategically, Nixon sought a middle way between the segregationist George C. Wallace and liberal Democrats, whose support of integration was alienating some Southern white Democrats. His plan has since been known as the Southern strategy. Nixon concentrated on the principle that the law must be colour-blind. "I am convinced that while legal segregation is totally wrong, forced integration of housing or education is just as wrong."


          Nixon enforced the law after the Supreme Court, in Alexander v. Holmes County (1969), prohibited further delays. Nixon's Cabinet committee on school desegregation, under the leadership of Labor Secretary George P. Shultz, quietly set up local biracial committees to assure smooth compliance without violence or political grandstanding. By fall of 1970, two million southern black children enrolled in newly created unitary fully integrated school districts. "In this sense, Nixon was the greatest school desegregator in American history," historian Dean Kotlowski concluded.


          


          U.S. space program
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          On July 20, 1969, Nixon addressed Neil Armstrong and Buzz Aldrin live via radio during their historic Apollo 11 moonwalk. Nixon also made humanity's longest distance phone call to Neil Armstrong on the moon. (All U.S. Project Apollo moon landings, and the attempted moon landing of Apollo 13, took place during Nixon's first term.) On January 5, 1972, Nixon approved the development of NASA's Space Shuttle program, a decision that profoundly influenced American efforts to explore and develop space for several decades thereafter.


          Under the Nixon Administration, NASA's budget declined. NASA Administrator Thomas O. Paine was drawing up ambitious plans for the establishment of a permanent base on the Moon by the end of the 1970s and the launch of a manned expedition to Mars as early as 1981. Nixon, however, rejected these ideas.


          


          Indo-Pakistani War
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          Nixon strongly supported General Yahya Khan of Pakistan during the Indo-Pakistani War of 1971 despite widespread human rights violations against the Bengalis, particularly Hindus, by the Pakistan Army. Though Nixon claimed that his objective was to prevent a war, and safeguard Pakistan's interests (including the issue of refugees), in reality the U.S. President was fearful of an Indian invasion of West Pakistan that would lead to Indian domination of the sub-continent and strengthen the position of the Soviet Union, which had recently signed a Treaty of Friendship with India. He also sought to demonstrate his reliability as a partner to the People's Republic of China, with whom he had been negotiating a rapprochement, and where he planned to visit just a few months later. President Nixon and his national security adviser Henry Kissinger downplayed reports of Pakistani genocide in East Pakistan (now Bangladesh) and risked a confrontation with Moscow to look tough. Many, including Kissinger, have mentioned that the foreign policy "tilt" towards Pakistan had more to do with Nixon's personal like for the dictator and the support to Pakistan was influenced by sentimental considerations and a long standing anti-Indian bias. The Nixon administration was also responsible for illegally providing military supplies to the Pakistani military despite Congressional objections, and against American public opinion, which was concerned with the atrocities against East Pakistanis. His decision to help Pakistan in a war at any cost prompted him to send the nuclear-equipped USS Enterprise to the Indian Ocean to try to threaten the Indian military. Though it did little to turn the tide of war, it has been viewed as the trigger for India's subsequent nuclear program. During the crisis Nixon was vocal in abusing the Prime Minister of India Indira Gandhi as an "old witch" in private conversations with Henry Kissinger, who is also recorded as making derogatory comments against Indians. Ultimately Nixon's foreign policy initiatives in this matter largely failed as his attempt at a show of strength to impress China was at the cost of dismembering their mutual ally, Pakistan, who felt that once again United States had fallen short as an ally in failing to prevent Bangladeshi independence.


          


          China
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          Relations between the Western powers and Eastern Bloc changed dramatically in the early 1970s. In 1960, the People's Republic of China publicly split from its main ally, the Soviet Union, in the Sino-Soviet Split. As tension along the border between the two communist nations reached its peak in 1969 and 1970, Nixon decided to use their conflict to shift the balance of power towards the West in the Cold War. The Nixon administration improved relations with China in order to gain a strategic advantage over the Soviet Union. In 1971, a move was made to improve relations when China invited an American table tennis team to China; hence the term " Ping Pong Diplomacy". Nixon sent Secretary of State Henry Kissinger on a secret mission to China in July 1971, after which a stunned world was told that Nixon intended to visit Communist China the following year. In February 1972, President and Mrs. Nixon traveled to China, where the president was to engage in direct talks with Mao Zedong. This visit ushered in a new era of Chinese-American relations. During this visit he privately stated that he believed There is one China, and Taiwan is a part of China. Fearing the possibility of a Sino-American alliance, the Soviet Union yielded to American pressure for dtente.


          


          Soviet Union


          Nixon used the improving international environment to address the topic of nuclear peace. Following his successful visit to China, Nixon embarked on a trip to the Soviet Union, where he met with Soviet Leader Leonid Brezhnev. He engaged in intense negotiations with his Soviet counterpart, and out of this "summit meeting" came agreements for increased trade and two landmark arms control treaties: SALT I, the first comprehensive limitation pact signed by the two superpowers, and the Anti-Ballistic Missile Treaty, which banned the development of systems designed to intercept incoming missiles. Nixon and Brezhnev proclaimed a new era of "peaceful coexistence," in which dtente (cooperation) would replace the hostility of the Cold War.


          To win American friendship, both China and the Soviet Union cut back on their diplomatic support for North Vietnam and advised Hanoi to come to terms. Nixon later explained his strategy:


          
            
              	

              	I had long believed that an indispensable element of any successful peace initiative in Vietnam was to enlist, if possible, the help of the Soviets and the Chinese. Though rapprochement with China and dtente with the Soviet Union were ends in themselves, I also considered them possible means to hasten the end of the war. At worst, Hanoi was bound to feel less confident if Washington was dealing with Moscow and Beijing. At best, if the two major Communist powers decided that they had bigger fish to fry, Hanoi would be pressured into negotiating a settlement we could accept.

              	
            


            
              	
                Richard Nixon
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          1972 Landslide re-election


          In 1972, Nixon was re-elected in one of the biggest landslide election victories in US political history, defeating Senator George McGovern and garnering over 60% of the popular vote. He carried 49 of the 50 states, losing only in Massachusetts and the District of Columbia.


          


          Second term


          


          Domestic policies
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          Although often viewed as a conservative by his contemporaries, Nixon's domestic policies often appear centrist, or even liberal, to later observers. As President, Nixon imposed wage and price controls, indexed Social Security for inflation, and created Supplemental Security Income (SSI). The number of pages added to the Federal Register each year doubled under Nixon. He eradicated the last remnants of the gold standard, created the Environmental Protection Agency (EPA) and Occupational Safety and Health Administration (OSHA), promoted the Legacy of parks program and implemented the Philadelphia Plan, the first significant federal affirmative action program, and dramatically increased spending on federal employees's salaries. In the wake of racial tensions that had sometimes erupted into urban violence before he assumed the Presidency, Nixon's policy on race relations and civil rights was perceived to be influenced by a doctrine commonly referred to as " benign neglect." As a party leader, Nixon helped build the Republican Party (GOP), but he ran his 1972 campaign separately from the party, which perhaps helped the GOP escape some of the damage from Watergate. The Nixon White House was the first to organize a daily press event and daily message for the media, a practice that all subsequent staffs have performed.


          Nixon is credited with creating the modern day Imperial Presidency, in which the presidency retains a high level of control over government policy and decisions. In the early 1970s, Nixon impounded billions of dollars in federal spending and expanded the power of the Office of Management and Budget. These encroachments on the power of Congress led to the passage of the Congressional Budget and Impoundment Control Act of 1974.


          


          Government system


          
            
              	The Nixon Cabinet
            


            
              	Office

              	Name

              	Term
            


            
              	
            


            
              	President

              	Richard Nixon

              	19691974
            


            
              	Vice President

              	Spiro Agnew

              	19691973
            


            
              	Gerald Ford

              	19731974
            


            
              	
            


            
              	Secretary of State

              	William P. Rogers

              	19691973
            


            
              	Henry Kissinger

              	19731974
            


            
              	
            


            
              	Secretary of Treasury

              	David M. Kennedy

              	19691971
            


            
              	John Connally

              	19711972
            


            
              	George Shultz

              	19721974
            


            
              	William Simon

              	1974
            


            
              	
            


            
              	Secretary of Defense

              	Melvin R. Laird

              	19691973
            


            
              	Elliot Richardson

              	1973
            


            
              	James Schlesinger

              	19731974
            


            
              	
            


            
              	Attorney General

              	John N. Mitchell

              	19691972
            


            
              	Richard Kleindienst

              	19721973
            


            
              	Elliot Richardson

              	19731974
            


            
              	William B. Saxbe

              	1974
            


            
              	
            


            
              	Postmaster General

              	Winton M. Blount

              	19691971
            


            
              	
            


            
              	Secretary of the Interior

              	Walter Joseph Hickel

              	19691971
            


            
              	Rogers Morton

              	19711974
            


            
              	
            


            
              	Secretary of Agriculture

              	Clifford M. Hardin

              	19691971
            


            
              	Earl Butz

              	19711974
            


            
              	
            


            
              	Secretary of Commerce

              	Maurice Stans

              	19691972
            


            
              	Peter Peterson

              	19721973
            


            
              	Frederick B. Dent

              	19731974
            


            
              	
            


            
              	Secretary of Labor

              	George Shultz

              	19691970
            


            
              	James D. Hodgson

              	19701973
            


            
              	Peter J. Brennan

              	19731974
            


            
              	
            


            
              	Secretary of Health,

              Education, and Welfare

              	Robert Finch

              	19691970
            


            
              	Elliot Richardson

              	19701973
            


            
              	Caspar Weinberger

              	19731974
            


            
              	
            


            
              	Secretary of Housing and

              Urban Development

              	George Romney

              	19691973
            


            
              	James Thomas Lynn

              	19731974
            


            
              	
            


            
              	Secretary of Transportation

              	John A. Volpe

              	19691973
            


            
              	Claude Brinegar

              	19731974
            

          


          During the Nixon Administration, the United States established many government agencies, including the Environmental Protection Agency, the National Oceanic and Atmospheric Administration, the National Railroad Passenger Corporation, the Drug Enforcement Administration, the Supplemental Security Income program, and the Office of Minority Business Enterprise; the Post Office Department was abolished as a cabinet department and reorganized as a government-owned corporation: the U.S. Postal Service. Nixon proposed in 1971 to create four new government departments superseding the current structure: departments organized for the goal of efficient and effective public service as opposed the thematic bases of Commerce, Labor, Transportation, Agriculture, et al. Departments including the State, Treasury, Defense, and Justice would remain under this proposal.


          On January 2, 1974, Nixon signed a bill that lowered the maximum U.S. speed limit to 55 miles per hour (90 km/h) in order to conserve gasoline during the 1973 energy crisis. This law remained in effect until 1995, though states had been allowed to raise the limit to 65 miles per hour in rural areas since 1987. Nixon also suspended the converting of the U.S. dollar into gold, a central point of the Bretton Woods system, allowing its value to float in world markets.


          In his 1974 State of the Union address, Nixon called for comprehensive health insurance. On February 6, 1974, he introduced the Comprehensive Health Insurance Act. Nixon's plan would have mandated employers to purchase health insurance for their employees, and in addition provided a federal health plan, such as Medicaid, that any American could join by paying on a sliding scale based on income.


          On October 10, 1973, Vice President Spiro Agnew resigned amidst charges of bribery, tax evasion and money laundering. Nixon chose Representative Gerald Ford (and Republican Minority Leader of the House of Representativees) to replace Agnew.


          


          Yom Kippur War


          Israel, a powerful American ally in the Middle East, was supported by the Nixon administration during the Yom Kippur War. When an Arab coalition led by Egypt and Syriaallies to the Sovietsattacked in October 1973 Israel suffered initial losses and pressed European powers for help, but (with the notable exception of the Netherlands) the Europeans responded with inaction. Not so with Nixon, who, cutting through inter-departmental squabbles and bureaucracy, initiated an air lift of American arms. By the time the U.S. and the Soviet Union negotiated a truce, Israel had penetrated deep into enemy territory. A long term effect was the movement of Egypt away from the Soviets toward the U.S. But the victory for its ally and the support provided to them by the U.S. came at the cost of the 1973 oil crisis.


          


          Watergate


          The term Watergate has come to encompass an array of illegal and secret activities undertaken by Nixon or his aides during his administration. These activities did not come to light until several men were caught breaking into Democratic Party headquarters at the Watergate Hotel in Washington, D.C. on June 17, 1972. The men were subsequently linked to the White House. This became one of a series of major scandals involving the Committee to Re-Elect the President, including the White House enemies list and assorted " dirty tricks." The ensuing Watergate scandal exposed the corruption, illegality and deceit displayed by some of those within the Nixon administration.
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          Nixon himself downplayed the scandal as mere politics, but when his aides began resigning, Nixon's alleged role in ordering an illegal cover-up came to light in the press, courts, and congressional investigations. He had accepted illicit campaign contributions, and had harassed opponents with executive agencies, wiretaps, and break-ins. Unlike the tape recordings by earlier Presidents, his secret recordings of White House conversations were revealed, subpoenaed, and showed details of his alledged complicity in the cover-up. Nixon was named by the grand jury investigating Watergate as "an unindicted co-conspirator" in the Watergate scandal.


          One piece of evidence, an audio tape of conversations held in the White House between the President and various aides on June 20, 1972, features an unexplained 18 minute gap. The first deleted section, of about five minutes, has been attributed to human error on the part of Rose Mary Woods, the President's personal secretary, who admitted accidentally wiping the section while transcribing the tape. No definitive explanation has been offered for the deletion of the remaining conversations, but contextual evidence suggests that Nixon and then-Chief of Staff Bob Haldeman discussed the Watergate problem in the conversation obliterated. The gap, while not conclusive proof of wrong-doing on the part of the President, cast doubt on Nixon's claim that he was unaware of the cover-up at this stage. Although not discovered until several years after he had left office, transcripts of an earlier June 20, 1972 conversation between Nixon and White House Special Counsel Charles Colson clearly show Nixon's early involvement in obstructing justice in the Watergate investigation.
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          Nixon lost support from some in his own party as well as much popular support after what became known as the Saturday Night Massacre of October 20, 1973. As the Watergate story continued to dominate headlines, Nixon tried to reassure a suspicious public by continuing to deflect himself from any wrongdoing. On November 17, 1973, during a televised question and answer session with the press, Nixon said,


          
            
              	

              	People have got to know whether or not their President is a crook. Well, I'm not a crook. I've earned everything I've got.

              	
            

          


          The House Judiciary Committee controlled by Democrats opened formal and public impeachment hearings against Nixon on May 9, 1974. Despite his efforts, one of the secret recordings, known as the "smoking gun" tape, was released on August 5, 1974, and revealed that Nixon authorized hush money to Watergate burglar E. Howard Hunt. In light of his loss of political support and the near certainty of both his impeachment and conviction, Nixon resigned the office of the presidency on August 9, 1974, after addressing the nation on television the previous evening. listen He never admitted to criminal wrongdoing, although he later conceded errors of judgment. During the Watergate scandal, Nixon's approval rating had fallen to 23%.


          


          Supreme Court appointments


          Nixon appointed the following Justices to the Supreme Court of the United States:


          
            	Warren E. Burger ( Chief Justice)  1969


            	Harry Andrew Blackmun  1970


            	Lewis Franklin Powell, Jr.  1972


            	William Rehnquist  1972

          


          


          Later life


          Following his resignation, Nixon and Pat returned to their home, La Casa Pacifica, in San Clemente, California. The Nixons later moved to New York City in 1980, and Bergen County, New Jersey in 1981.
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          As a result of Watergate, Nixon was disbarred by the State of New York. He had attempted to resign his license, but the State refused to let him do so unless he admitted wrongdoing in Watergate. He later resigned his other law licenses. On September 8, 1974, however, he was pardoned from any wrongdoing by his successor, President Gerald Ford. This ended any possibility of an indictment. The pardon was controversial and Nixon's critics claimed that it was quid pro quo for his resignation.


          In his later career, former President Nixon traveled extensively, both domestically and internationally. He undertook trips to Europe, the Middle East, Russia, Africa, and Asia. In 1981, he joined former Presidents Ford and Jimmy Carter as representatives of the United States at the funeral of Egyptian President Anwar al-Sadat. He later joined Japanese Prime Minister Yasuhiro Nakasone in Japan, Chinese leader Deng Xiaoping in China, and Communist leader Mikhail Gorbachev in the Soviet Union. On his return from the Soviet Union trip, Nixon sent President Ronald Reagan a lengthy memorandum that contained foreign policy suggestions and his personal impressions of Gorbachev.
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          Nixon authored ten books in his later life and maintained a routine schedule of speaking enagagements and writing. Nixon gained great respect as an elder statesman in the area of foreign affairs, being consulted by both Democratic and Republican successors to the presidency.


          On July 19, 1990, the Richard Nixon Library and Birthplace in Yorba Linda, California opened as a private institution, with President Nixon and First Lady Pat Nixon in attendance. They were joined by a throng of people, including Presidents Gerald Ford, Ronald Reagan, and George H. W. Bush, and their First Ladies Betty, Nancy, and Barbara, respectively. From the time of its original dedication until July 11, 2007, the property was owned and operated by a private foundation and was not part of the National Archives' presidential libraries system. On July 11, the Richard Nixon Presidential Library and Museum was officially welcomed into the federal presidential library system.


          


          Pat Nixon's death


          First Lady Pat Nixon died June 22, 1993 of health problems, including two strokes and lung cancer. Her funeral services were held on the grounds of the Richard Nixon Library and Birthplace in Yorba Linda, California during the week until her burial on June 26. Richard Nixon was in deep sadness the entire time, but was comforted by his family as well as former presidents Gerald Ford and Ronald Reagan, and their First Ladies, Betty and Nancy, respectively.


          


          Death and funeral


          


          Nixon suffered a severe stroke at 5:45 p.m. EDT on Monday, April 18, 1994, while preparing to eat dinner in his Park Ridge, New Jersey home. It was determined that a blood clot resulting from his heart condition had formed in his upper heart, then broke off and traveled to his brain. He was rushed by ambulance to New York Hospital-Cornell Medical Centre in Manhattan, initially alert, but unable to speak or to move his right arm or leg. His vision was reportedly also impaired, but he was able to greet his private doctor and daughters on separate occasions with strong squeezes from his left hand and his renowned thumbs-up salute.


          Doctors initially claimed Nixon's stroke was minor, but the damage to the brain caused swelling ( cerebral edema). Less than 24 hours after his arrival at the hospital, Nixon's level of consciousness began falling sharply, and on Thursday, April 21, 1994, he slipped into a deep coma. Nixon's living will stipulated that he was not to be placed on a ventilator to sustain his life. On Friday, April 22, 1994, he died at 9:08 p.m., with his daughters at his bedside; he was 81.
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          Nixon's funeral took place on April 27, 1994, the first for an American President since that of Lyndon B. Johnson in 1973, which was presided over by Nixon during his presidency. Speakers at the service, held at the Richard Nixon Library and Birthplace (now Richard Nixon Presidential Library and Museum), included then-President Bill Clinton, former secretary of state Henry Kissinger, Senate Minority Leader Bob Dole, California Governor Pete Wilson, and the Reverend Billy Graham. Also in attendance were former Presidents Gerald Ford, Jimmy Carter, Ronald Reagan, George H. W. Bush and their respective first ladies. Nixon was buried beside his wife, Pat, on the grounds of the Nixon Library. He was survived by his two daughters, Tricia and Julie, and four grandchildren. In keeping with his wishes, his funeral was not a state funeral, though his body did lie in respose in the Nixon Library lobby prior to the funeral services.


          


          Legacy


          Presidential scholars, both liberal and conservative, generally agree that Nixon presents a special problem when seeking to evaluate and determine his presidential ranking because his foreign policy and domestic policy successes stand in dramatic contradiction to the corrupt elements in his administration. Political scientist Walter Dean Burnham noted the "dichotomous or schizoid profiles. On some very important dimensions both Wilson and L.B. Johnson were outright failures in my view; while on others they rank very high indeed. Similarly with Nixon." Historian Alan Brinkley said: "There are presidents who could be considered both failures and great or near great (for example, Wilson, Johnson, Nixon)." James MacGregor Burns observed of Nixon, "How can one evaluate such an idiosyncratic President, so brilliant and so morally lacking?" Even George McGovern, eleven years after Nixon defeated him for the presidency, commented: "President Nixon probably had a more practical approach to the two superpowers, China and the Soviet Union, than any other president since World War II. ... I think, with the exception of his inexcusable continuation of the war in Vietnam, Nixon really will get high marks in history."


          


          Public perception
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          Nixon's career was frequently dogged by his personality, and the public perception of it. Editorial cartoonists such as Herblock and comedians had fun exaggerating Nixon's appearance and mannerisms, to the point where the line between the human and the caricature version of him became increasingly blurred. He was often portrayed as a sullen loner, with unshaven jowls, slumped shoulders, and a furrowed, sweaty brow. He was also characterized as the epitome of a "square" and the personification of unpleasant adult authority.


          Nixon tried to shed these perceptions by staging photo-ops with young people and even cameo appearances on popular TV shows such as Laugh-In and Hee Haw (before he was President). He also frequently brandished the two-finger V sign (alternately viewed as the "Victory sign" or "peace sign") using both hands, an act that became one of his best-known trademarks. Due to his uptight image, many Americans were shocked to hear that the President had a much gruffer, aggressive side, revealed by the sheer amount of swearing and vicious comments seen on the transcripts of the president's White House tapes. This did not help the public perception and fed the comedians even more. Nixon's sense of being persecuted by his "enemies," his grandiose belief in his own moral and political excellence, and his willingness to use power ruthlessly to achieve political goals led some experts to describe him as having a narcissistic and paranoid personality.
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              	Sir Richard O'Connor
            


            
              	August 21, 1889  June 17, 1981
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              General Sir Richard O'Connor
            


            
              	Nickname

              	Dick
            


            
              	Placeof birth

              	Srinagar, India
            


            
              	Placeof death

              	London, United Kingdom
            


            
              	Allegiance

              	United Kingdom
            


            
              	Service/branch

              	British Army
            


            
              	Yearsof service

              	1909 - 1948
            


            
              	Rank

              	General
            


            
              	Commands held

              	Western Desert Force

              XIII Corps

              VIII Corps
            


            
              	Battles/wars

              	World War I

              World War II

              * Operation Compass

              * Operation Epsom

              * Operation Jupiter

              * Operation Goodwood

              * Operation Bluecoat

              * Operation Market Garden
            


            
              	Awards

              	Knight of the Order of the Thistle

              Knight Grand Cross of the Order of the Bath

              Companion of the Order of the Bath

              Distinguished Service Order & Bar

              Military Cross

              MID 13 times
            


            
              	Otherwork

              	Commandant of the Army Cadet Force, Scotland

              Colonel of the Cameronians

              Lord Lieutenant of Ross and Cromarty

              Lord High Commissioner to the General Assembly of the Church of Scotland
            

          


          General Sir Richard Nugent O'Connor KT, GCB, DSO & Bar, MC, ADC ( 21 August 1889  17 June 1981) was a British Army general who commanded the Western Desert Force in the early years of World War II. He was the field commander for Operation Compass, in which his forces completely destroyed a much larger Italian army  a victory which nearly drove the Axis from Africa entirely, and in turn, led Adolf Hitler to send the German Africa Corps under Erwin Rommel to try and reverse the situation. O'Connor was captured by a German reconnaissance patrol during the night of 7 April 1941, and spent over two years in an Italian prisoner of war camp. He eventually escaped in December 1943, and in 1944 commanded VIII Corps in Normandy and later during Operation Market Garden. In 1945 he was General Officer in Command of the Eastern Command in India and then in the closing days of British rule in the subcontinent headed Northern Command. His final job in the army was Adjutant-General to the Forces in London in charge of the British Army's administration, personnel and organisation.


          In honour of his war service, O'Connor was recognised with the highest level of knighthood in two different orders of chivalry. He was also awarded the Distinguished Service Order (twice), Military Cross, French Croix de Guerre and Legion of Honour and served as Aide-de-camp to King George VI. He was also mentioned in dispatches nine times for actions in World War I, once in Palestine in 1939 and three times in World War II.


          


          Early life and the First World War


          O'Connor was born in Srinagar, Kashmir, India, on 21 August 1889. He attended Tonbridge Castle School in 1899 and The Towers School in Crowthorne in 1902. In 1903, after his father's death in an accident, he transferred to Wellington School in Somerset. He attended the Royal Military Academy Sandhurst in 1908. In October of the following year he was billeted to the 2nd Battalion of the Cameronians. He would maintain close ties with the unit for the rest of his life. In January 1910, the battalion was posted to Colchester, where he received signals and rifle training. It was then stationed in Malta from 1911 to 1912 where O'Connor served as Regimental Signals Officer.


          During World War I, O'Connor served as Signals Officer of 22 Brigade in the 7th Division and captain in command of 7th Division's Signals Company and brevet brigade major in 91 Brigade, 7th Division. He was awarded the Military Cross in February 1915. In March of that year he saw action at Arras and Bullecourt. O'Connor was awarded the DSO and appointed brevet lieutenant-colonel in command of 1st Infantry Battalion of the Honourable Artillery Company, part of the 7th Division, in June 1917. In November, the division was ordered to support the Italians against the Austro-Hungarian forces at the River Piave which then formed part of the Italian Front. In late October 1918 the 2nd Battalion captured the island of Grave di Papadopoli on the Piave River for which O'Connor received the Italian Silver Medal of Honour and a bar to add to his DSO.


          At the end of the war, O'Connor reverted to his rank of captain.


          


          Inter-War years


          O'Connor attended the Staff College, Camberley in 1920. O'Connor's other service in the years between the world wars included an appointment from 1921 to 1924 as brigade major of the Experimental Brigade (or 5 Brigade) under the command of J.F.C. Fuller, which was formed to test methods and procedures for using tanks and aircraft in co-ordination with infantry and artillery.


          He returned to his old unit, The Cameronians, as adjutant from 1924 to 1925. From 1925 to 1927 he served as a company commander at Sandhurst. He returned to the Staff College at Camberley as an instructor from 1927 to 1929. In 1930 O'Connor again served with the 1st Battalion of The Cameronians in Egypt and from 1931 to 1932 in Lucknow, India. From 1932 to 1934 he was a general staff officer, grade 2 at the War Office. He attended the Imperial Defence College in London in 1935. In October of that year, O'Connor, having been promoted brigadier, assumed command of the Peshawar Brigade in northwest India. In September 1938 O'Connor was promoted to major-general and appointed Commander of the 7th Division in Palestine, along with the additional responsibility as Military Governor of Jerusalem.


          In August 1939, 7th Division was transferred to the fortress at Mersa Matruh, Egypt, where O'Connor was concerned with defending the area against a potential attack from the massed forces of the Italian Tenth Army over the border in Libya.


          


          Italian Offensive and Operation Compass
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          Italy declared war on Britain and France on 10 June 1940 and, soon after, O'Connor was appointed Commander of the Western Desert Force. He was tasked by General Maitland Wilson, commander of the Army of the Nile, to push the Italian force out of Egypt, to protect the Suez Canal and British interests from attack.


          On 13 September, Graziani struck: his leading divisions advanced sixty miles into Egypt where they reached the town of Sidi Barrani and, short of supplies, began to dig in. O'Connor then began to prepare for a counterattack. He had the 7th Armoured Division and the Indian 4th Infantry Division along with two brigades. In total he had around 36,000 men. The Italians had nearly five times as many troops along with hundreds more tanks and artillery pieces and the support of a much larger air force. Meanwhile, small raiding columns were sent out from the 7th Armoured and newly formed Long Range Desert Group to probe, harass, and disrupt the Italians (this marked the start of what became the Special Air Services). The Royal Navy and Royal Air Force supported by bombarding enemy strongpoints, airfields and rear areas.
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          The counteroffensive, Operation Compass, began on 8 December 1940. O'Connor's relatively small force of 31,000 men, 275 tanks and 120 artillery pieces, ably supported by an RAF wing and the Royal Navy, broke through a gap in the Italian defences at Sidi Barrani near the coast. The Desert Force cut a swath through the Italian rear areas, stitching its way between the desert and the coast, capturing strongpoint after strongpoint by cutting off and isolating them, The Italian guns proved to be no match for the heavy British Matilda tanks and their shells bounced off the armour..


          The Desert Force paused to rest briefly before continuing the assault into Italian Libya against the remainder of Graziani's disorganised army. At that point, the Commander-in-Chief Middle East General Sir Archibald Wavell ordered the 4th Indian Division withdrawn to spearhead the invasion of Italian East Africa. This veteran division was to be replaced by the inexperienced 6th Australian Division, which, although tough, was untrained for desert warfare. Despite this setback, the offensive continued with minimum delay, and by the end of December the 6th Australian besieged and took Bardia, which fell along with 40,000 more prisoners and 400 guns.


          In early January 1941, the Western Desert Force was redesignated XIII Corps. On 9 January, the offensive resumed. By 12 January the strategic fortress port of Tobruk was surrounded. On 22 January it fell and another 27,000 Italian POWs were taken along with valuable supplies, food, and weapons. As Tobruk fell it was decided to have XIII Corps answerable directly to Wavell at HQ Middle East Command, removing HQ British Troops Egypt from the chain of command. On 26 January the remaining Italian divisions in eastern Libya began to retreat to the northwest along the coast. O'Connor promptly moved to pursue and cut them off, sending his armour southwest through the desert in a wide flanking movement, while the infantry gave chase along the coast to the north. The lightly armoured advance units of 4th Armoured Brigade arrived at Beda Fomm before the fleeing Italians on 5 February, blocking the main coast road and their route of escape. Two days later, after a costly and failed attempt to break through the blockade, and with the main British infantry force fast bearing down on them from Bengazi to the north, the demoralised, exhausted Italians unconditionally capitulated. O'Connor and Dorman-Smith cabled back to Wavell, "Fox killed in the open..."


          In two months, the XIII Corps/Western Desert Force had advanced over 800miles (1,300km), destroyed an entire Italian army of ten divisions, taken over 130,000 prisoners, 400 tanks and 1,292 guns at the cost of 500 killed and 1,373 wounded. In recognition of this, O'Connor was made a Knight Commander of the Order of Bath, the first of his two knighthoods.


          


          Reversal and capture
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          In a strategic sense, however, the victory of Operation Compass was not yet complete; the Italians still controlled most of Libya and possessed forces which would have to be dealt with. The Axis foothold in North Africa would remain a potential threat to Egypt and the Suez Canal so long as this situation continued. O'Connor was aware of this and urged Wavell to allow him to push on to Tripoli with all due haste to finish off the Italians. Wavell concurred as did Lieutenant-General Sir Henry Maitland Wilson, now the military governor of Cyrenaica, and XIII Corps resumed its advance. But O'Connor's new offensive would prove short-lived. When the corps reached El Agheila, just to the southwest of Beda Fomm, Churchill ordered the advance to halt there. The Axis had invaded Greece and Wavell was ordered to send all available forces there as soon as possible to oppose this. Wavell took the 6th Australian Division, along with part of 7th Armoured Division and most of the supplies and air support for this ultimately doomed operation. XIII Corps HQ was wound down and O'Connor appointed commander British Troops Egypt in Cairo.


          Matters were soon to become much worse for the British. By March 1941, Hitler had dispatched General Erwin Rommel along with the German Africa Corps to bolster the Italians in Libya. Wavell and O'Connor now faced a formidable foe under a commander whose cunning, resourcefulness, and daring would earn him the nickname "the Desert Fox". Rommel wasted little time in launching his own offensive on 31 March. The inexperienced 2nd Armoured Division was soundly defeated and on 2 April Wavell came forward to review matters with Lieutenant-General Sir Philip Neame, by now the commander commander of British and Commonwealth troops in in Cyrenaica (Wilson having left to command the Allied expeditionary force in Greece). O'Connor was called forward and arrived from Cairo the next day but declined to assume Neame's command because of his lack of familiarity with the prevailing conditions. He agreed to stay to advise, however.


          On 6 April O'Connor and Neame, while travelling to their headquarters which had been withdrawn from Maraua to Tmimi, were captured by a German patrol near Martuba.


          
            [image: O'Connor (centre, middle distance) and other officers following their capture by the Germans.]

            
              O'Connor (centre, middle distance) and other officers following their capture by the Germans.
            

          


          


          Captivity and escape


          O'Connor would spend the next two and a half years as a prisoner of war, mainly at the Castello di Vincigliata near Florence, Italy. Here he and Neame were in the company of such figures as Major-General Sir Adrian Carton de Wiart and Air Vice Marshal Owen Tudor Boyd. Although the conditions of their imprisonment were not unpleasant, the officers soon formed an escape club and began planning a breakout. Their first attempt, a simple attempt to climb over the castle walls, resulted in a month's solitary confinement. The second attempt, by an escape tunnel built between October 1942 and March 1943, had some success with two New Zealander brigadiers, James Hargest and Reginald Miles, reaching Switzerland. However, O'Connor and de Wiart, travelling on foot, were at large for a week but were captured near Bologna in the Po Valley. Once again, a month's solitary confinement was the result.


          It was only after the Italian surrender in September 1943 that the final, successful, attempt was made. With help from the Italian resistance movement, Boyd, O'Connor and Neame escaped while being transferred from Vincigliati. After a failed rendezvous with a submarine, they arrived by boat at Termoli, then went on to Bari where they were welcomed as guests by General Alexander on 21 December 1943. Upon his return to Britain, O'Connor was presented with the knighthood he had been awarded in 1941 and promoted to lieutenant-general. Montgomery suggested that O'Connor be his successor as Eighth Army commander but that post was instead given to Oliver Leese and O'Connor was given a corps to command.


          


          VIII Corps and Normandy
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          On 21 January 1944 O'Connor became commander of VIII Corps. It consisted of the Guards Armoured Division, 11th Armoured Division, 15th (Scottish) Infantry Division along with 6 Guards Tank Brigade, 8 Group Royal Artillery and 2 Household Cavalry Regiment.


          On 11 June 1944, O'Connor and the leading elements of VIII Corps arrived in Normandy in the sector around Caen. O'Connor's first mission (with 43rd (Wessex) Infantry Division under command) was to mount Operation Epsom, a break out from the bridgehead established by the 3rd Canadian Infantry Division, cross the Odon and Orne rivers, then secure the high-ground positions northeast of Bretteville-sur-Laize and cut Caen off from the south. The breakout and river crossings were accomplished promptly. O'Connor's commanding officer and friend from his days in Palestine, Montgomery, congratulated him and his Corps on their success. But cutting off Caen would prove much harder. VIII Corps was pushed back over the Orne. O'Connor tried to re-establish a bridgehead during Operation Jupiter, but met with little success. Although the operation had failed in its tactical objectives, Montgomery was pleased with the strategic benefits in the commitment and pinning of the German armoured reserves to the Caen locality.


          After being withdrawn into reserve on 12 July, the next major action for VIII Corps would be Operation Goodwood, for which the corps was stripped of its infantry divisions but had a third armoured division ( 7th Armoured Division) attached. The attack began on 18 July with a massive aerial bombardment by the 9th USAAF, and ended on 20 July with a three-pronged drive to capture Bras and Hubert-Folie on the right, Fontenay on the left and Bourgubus Ridge in the centre. However, the attack ground to a halt in pouring rain, turning the battlefield into a quagmire, with the major objectives still not taken, notably the Bourguebus Ridge which was the key to any breakout.


          Restored to its pre-invasion formation but with 3rd Infantry Division attached, the corps was switched to the southwest of Caen to take part in Operation Bluecoat,. 15th (Scottish) Division attacked towards Vire to the east and west of Bois du Homme in order to facilitate the American advance in Operation Cobra. A swift drive was followed by fierce fighting to the south during the first two days of the advance, with both sides taking heavy losses.


          As the allies prepared to pursue the Germans from France, O'Connor learned that VIII Corps would not take part in this phase of the campaign. VIII Corps was placed in reserve, and its transport used to supply XXX Corps and XII Corps. His command was reduced in mid-August, with the transfer of 11th Armoured Division to XXX Corps and 15th (Scottish) Division to XII Corps. While in reserve, O'Connor maintained an active correspondence with Churchill, Montgomery and others, making suggestions for improvements of armoured vehicles and addressing various other problems such as combat fatigue. Some of his recommendations were followed up (such as for mounting "rams" on armoured vehicles in order to cope with the difficult hedgerow country), but most were ignored.


          


          Operation Market Garden, India and afterwards
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          O'Connor remained in command of VIII Corps, for the time being, and was given the task of supporting Horrocks' XXX Corps in Operation Market Garden, the plan by Montgomery to establish a bridgehead across the Rhine in the Netherlands. Following their entry into Weert at the end of September, VIII Corps prepared for and took part in Operation Aintree, the advance towards Venray and Venlo beginning on 12 October.


          On 27 November he was removed from his post and was ordered to take over from Lieutenant-General Sir Mosley Mayne as GOC-in-C, Eastern Command in India. Smart's account says that Montgomery prompted the move for "not being ruthless enough with his American subordinates" although Mead states that the initiative was taken by the CIGS Field Marshal Alan Brooke but Montgomery made no attempt to retain O'Connor. This marked the end of a long and distinguished combat career, although the new job was an important one, controlling the lines of communication of the Fourteenth Army.


          In November 1945, O'Connor was promoted to full general and appointed GOC-in-C, Northern Command in India. From 1946 to 1947 he was Adjutant-General to the Forces and Aide de Camp General to the King. He spent much of this time visiting British troops stationed throughout India and the Far East. His career as Adjutant General was to be short-lived, however. After a disagreement over a cancelled demobilisation for troops stationed in the Far East, O'Connor offered his resignation in September 1947, which was accepted. Montgomery, then Chief of the Imperial General Staff, maintained that he had been sacked rather than resigned for being "not up to the job". Not long after this he was installed a Knight Grand Cross of the Bath..


          


          In retirement


          O'Connor retired in 1948 at the age of fifty-eight. Despite this, he maintained his links with the Army and took on other responsibilities. He was Commandant of the Army Cadet Force in Scotland from 1948 to 1959; Colonel of the Cameronians, 1951 to 1954; Lord Lieutenant of Ross and Cromarty from 1955 to 1964 and served as Lord High Commissioner to the General Assembly of the Church of Scotland in 1964. His first wife, Jean, died in 1959, and in 1963 he married Dorothy Russell. In July 1971 he was created Knight of the Thistle. He died in London on 17 June 1981
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              	Name

              	Richard Rogers
            


            
              	Nationality

              	[image: Flag of the United Kingdom]United Kingdom
            


            
              	Birth date

              	July 23, 1933 (1933-07-23)
            


            
              	Birth place

              	Florence
            


            
              	Work
            


            
              	Practice name

              	Richard Rogers Partnership
            


            
              	Significant buildings

              	Centre Georges Pompidou

              Lloyd's Building

              Millennium Dome

              National Assembly for Wales

              European Court of Human Rights
            


            
              	Significant projects

              	Towards an Urban Renaissance
            


            
              	Awards and prizes

              	Pritzker Prize (2007)

              Stirling Prize (2006)
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          Richard George Rogers, Baron Rogers of Riverside FRIBA (born 23 July 1933) is a British architect noted for his modernist and functionalist designs. He was born in Florence in 1933 and attended the Architectural Association School of Architecture in London, before graduating from Yale School of Architecture in 1962.


          


          Early career


          At Yale he met fellow student Norman Foster and on returning to England he set up architectural practice as Team 4 with Foster and their respective wives Sue Rogers and Wendy Cheesman. They quickly earned a reputation for high-tech industrial design. In 1967 the practice split up, and Rogers joined Renzo Piano. An early commission was a house and studio for Humphrey Spender near Maldon, Essex, a glass cube framed with I-beams. His career leapt forward when he won the design competition for the Pompidou Centre on 13 July 1971 with Renzo Piano and Peter Rice. This building established Rogers's trademark of exposing most of the building's services (water, heating ducts, and stairs) on the exterior, leaving the internal spaces uncluttered. The building is now a much admired Paris landmark, but at the time critics were mixed, dubbing the "inside-out" style " Bowellism".


          


          Projects


          
            	Rogers' House Wimbledon (1967)


            	Centre Pompidou, Paris (197278)


            	Lloyd's building, London (197984)


            	European Court of Human Rights, Strasbourg (1984)


            	Millennium Dome, London (1999)


            	88 Wood Street, London (1993-2001)


            	Ashford Designer Outlet, Ashford, Kent (2000)


            	Chiswick Park Business Park, London (2002)


            	Barajas Airport Terminal 4, Madrid (2005)


            	Courts of Law, Antwerp, Belgium (2005)


            	Hesperia Tower, Barcelona (2005)


            	The Senedd, the new building for the National Assembly for Wales, Cardiff (2006)


            	Las Arenas, Barcelona, remodeling of the bullring, turning it into a shopping mall (completion expected in 2009)


            	122 Leadenhall (completion expected in 2010)

          


          


          Honours


          Rogers was knighted in 1981 by Queen Elizabeth II. He was awarded the RIBA Royal Gold Medal in 1985. He received a Golden Lion for Lifetime Achievement at the 10th Mostra di Architettura di Venezia. In 2006, he was awarded the Stirling Prize for Terminal 4 of Barajas Airport.


          He was created Baron Rogers of Riverside in 1996. He sits as a Labour Peer in the House of Lords .


          Rogers has been awarded an honorary degree from the University of Kent, and is to be awarded the 2007 Pritzker Prize, architecture's highest honour.


          


          Later career


          Rogers was one of the most vocal advocates of the Millennium Dome project and his reputation has suffered as a result. Though still regarded as one of the major international practices it is notable that since the Dome he has secured fewer landmark projects.


          After several years of development, the ambitious Rogers Masterplan for the regeneration of Newcastle-upon-Tyne was rejected. Rogers has been active politically as a Labour life peer with the title Baron Rogers of Riverside, of Chelsea in the Royal Borough of Kensington and Chelsea. In 2000 he wrote the UK government's white paper, Towards an Urban Renaissance. Rogers is currently chair of the Greater London Authority panel for Architecture and Urbanism.


          Rogers was appointed to design the replacement to the Central Library in the Eastside of Birmingham; however, his plan was rejected on grounds of cost. City Park Gate, the area adjacent to the land the library would have stood on, is now being designed by Ken Shuttleworth's MAKE Architects.


          Rogers has been chosen as the architect of Tower 3 of the new World Trade Centre in New York City, replacing the old World Trade Centre, which had been destroyed in the September 11 attacks. His old classmate, contemporary and former practice partner Norman Foster is also designing a new WTC tower.


          After working with Piano, Rogers established the Richard Rogers Partnership in 1976. This became Rogers Stirk Harbour + Partners in 2007. The firm maintains offices in London, Barcelona, Madrid, and Tokyo.


          
            Retrieved from " http://en.wikipedia.org/wiki/Richard_Rogers"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Richard Stallman


        
          

          
            
              	Richard Matthew Stallman
            


            
              	
                [image: ]


                
                  Richard Stallman at DTU in Denmark 2007
                

              
            


            
              	Born

              	March 16, 1953 (1953-03-16)

              New York City, New York
            


            
              	Othernames

              	rms
            


            
              	Occupation

              	President of the Free Software Foundation
            


            
              	Religious beliefs

              	Atheist
            


            
              	Website

              www.stallman.org
            

          


          Richard Matthew Stallman (born March 16, 1953), often abbreviated "rms", is an American software freedom activist, hacker (programmer), and software developer. In September 1983, he launched the GNU Project to create a free Unix-like operating system, and has been the project's lead architect and organizer. With the launch of the GNU Project, he started the free software movement and, in October 1985, set up the Free Software Foundation.


          Stallman pioneered the concept of copyleft and is the main author of several copyleft licenses including the GNU General Public License, the most widely used free software license. Since the mid-1990s, Stallman has spent most of his time advocating for free software, as well as campaigning against both software patents and what he sees as excessive extension of copyright laws. Stallman has also developed a number of pieces of widely used software, including the original Emacs, the GNU Compiler Collection, and the GNU Debugger. He co-founded the League for Programming Freedom in 1989.


          


          Early years


          Stallman was born to Daniel Stallman and Alice Lippman in 1953 in New York City, New York. Hired by the IBM New York Scientific Centre, Stallman spent the summer after his high-school graduation writing his first program, a preprocessor for the PL/I programming language on the IBM 360.


          During this time, Stallman was also a volunteer laboratory assistant in the Biology Department at Rockefeller University. Although he was already moving toward a career in mathematics or physics, his teaching professor at Rockefeller thought he would have a future as a biologist.


          In June 1971, as a first year student at Harvard University, Stallman became a programmer at the AI Laboratory of MIT. There he became a regular in the hacker community, where he was usually known by his initials, "rms" (which was the name of his computer accounts). In the first edition of the Hacker's Dictionary, he wrote, "'Richard Stallman' is just my mundane name; you can call me 'rms'." Stallman graduated from Harvard magna cum laude earning a BA in Physics in 1974.


          Stallman then enrolled as a graduate student in physics at MIT, but abandoned his graduate studies while remaining a programmer at the MIT AI Laboratory. At the end of his first year in the graduate program, Stallman suffered a knee injury that ended the main joy in his life - his participation in international folk dancing, and with it the opportunity it provided for socializing with the opposite sex. Stallman's ensuing despair culminated in social withdrawal; but he found solace in a heightened focus on the area in which his achievements made him most proud - programming. His doctoral pursuits in physics became a casualty of this calling; however, Stallman has since been awarded six honorary doctorates and two honorary professorships.(see list below)


          While a graduate student at MIT, Stallman published a paper on an AI truth maintenance system called dependency-directed backtracking with Gerald Jay Sussman. This paper was an early work on the problem of intelligent backtracking in constraint satisfaction problems. As of 2003, the technique Stallman and Sussman introduced is still the most general and powerful form of intelligent backtracking. The technique of constraint recording, wherein partial results of a search are recorded for later reuse, was also introduced in this paper.


          As a hacker in MIT's AI laboratory, Stallman worked on software projects like TECO, Emacs, and the Lisp Machine Operating System. He would become an ardent critic of restricted computer access in the lab. When MIT's Laboratory for Computer Science (LCS) installed a password control system in 1977, Stallman found a way to decrypt the passwords and sent users messages containing their decoded password, with a suggestion to change it to the empty string (that is, no password) instead, to re-enable anonymous access to the systems. Around 20% of the users followed his advice at the time, although passwords ultimately prevailed. Stallman boasted of the success of his campaign for many years afterward.


          


          MIT's hacker culture declines


          In the late 1970s and early 1980s, the hacker culture that Stallman thrived in began to fragment. To prevent software from being used on their competitors' computers, most manufacturers stopped distributing source code and began using copyright and restrictive software licenses to limit or prohibit copying and redistribution. Such proprietary software had existed before, and it became apparent that it would become the norm. This shift in the legal characteristics of software can be regarded as a consequence triggered by the U.S. Copyright Act of 1976, as stated by Stallman's MIT fellow Brewster Kahle.


          When Brian Reid in 1979 placed " time bombs" in Scribe to restrict unlicensed access to the software, Stallman proclaimed it "a crime against humanity." He clarified, years later, that it is blocking the user's freedom that he believes is a "crime", not the issue of charging for the software.


          In 1980, Stallman and some other hackers at the AI Lab were refused the software's source code for the Xerox 9700 laser printer (code-named "Dover"), the industry's first. Stallman had modified the software on an older printer (the XGP, Xerographic Printer), so it electronically messaged a user when the person's job was printed, and would message all logged-in users when a printer was jammed. Not being able to add this feature to the Dover printer was a major inconvenience, as the printer was on a different floor from most of the users. This one experience convinced Stallman of people's need to be free to modify the software they use.


          In 1980, Richard Greenblatt, a fellow AI Lab hacker, founded Lisp Machines, Inc. (LMI) to market Lisp machines, which he and Tom Knight designed at the lab. Greenblatt rejected outside investment, believing that the proceeds from the construction and sale of a few machines could be profitably reinvested in the growth of the company. In contrast, the other hackers felt that the venture capital-funded approach was better. As no agreement could be reached, hackers from the latter camp founded Symbolics, with the aid of Russ Noftsker, an AI Lab administrator. Symbolics recruited most of the remaining hackers including notable hacker Bill Gosper, who then left the AI Lab. Symbolics forced Greenblatt to also resign by citing MIT policies. While both companies delivered proprietary software, Stallman believed that LMI, unlike Symbolics, had tried to avoid hurting the lab's community. For two years, from 1982 to the end of 1983, Stallman worked by himself to clone the output of the Symbolics programmers, with the aim of preventing them from gaining a monopoly on the lab's computers.


          However, he was the last of his generation of hackers at the lab. He rejected a future where he would have to sign non-disclosure agreements not to share source code or technical information with other software developers and perform other actions he considered betrayals of his principles. He chose instead to share his work with others in what he regarded as a classical spirit of collaboration. While Stallman did not participate in the 1960s era counterculture, he was inspired by its rejection of the pursuit of wealth as the primary goal of living.


          Stallman argues that software users should have the freedom to "share with their neighbour" and to be able to study and make changes to the software that they use. He has repeatedly said that attempts by proprietary software vendors to prohibit these acts are "antisocial" and "unethical". The phrase "software wants to be free" is often incorrectly attributed to him, and Stallman argues that this is a misstatement of his philosophy. He argues that freedom is vital for the sake of users and society as a moral value, and not merely for pragmatic reasons such as possibly developing technically superior software.


          In January 1984, Stallman quit his job at MIT to work full-time on the GNU project, which he had announced in September 1983.


          


          GNU project
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          Stallman announced the plan for the GNU operating system in September 1983 on several ARPAnet mailing lists and USENET.


          In 1985, Stallman published the GNU Manifesto, which outlined his motivation for creating a free operating system called GNU, which would be compatible with Unix. The name GNU is a recursive acronym for GNU's Not Unix. Soon after, he started a non-profit corporation called the Free Software Foundation to employ free software programmers and provide a legal infrastructure for the free software movement. Stallman is the nonsalaried president of the FSF, which is a 501(c)(3) non-profit organization founded in Massachusetts.


          In 1985, Stallman invented and popularized the concept of copyleft, a legal mechanism to protect the modification and redistribution rights for free software. It was first implemented in the GNU Emacs General Public License, and in 1989 the first program-independent GNU General Public License (GPL) was released. By then, much of the GNU system had been completed. Stallman was responsible for contributing many necessary tools, including a text editor, compiler, debugger, and a build automator. The notable exception was a kernel. In 1990, members of the GNU project began a kernel called GNU Hurd, which has yet to achieve the maturity level required for widespread usage.


          In 1991, Linus Torvalds, a Finnish student, used the GNU development tools to produce the Linux kernel. The existing programs from the GNU project were readily ported to run on the resultant platform; most sources use the name "Linux" to refer to the general-purpose operating system thus formed. This has been a longstanding naming controversy in the free software community. Stallman argues that not using "GNU" in the name of the operating system unfairly disparages the value of the GNU project and harms the sustainability of the free software movement by breaking the link between the software and the free software philosophy of the GNU project.


          Stallman's influences on hacker culture include the name POSIX and the Emacs editor. On UNIX systems, GNU Emacs's popularity rivaled that of another editor vi, spawning an editor war. Stallman's take on this was to jokingly canonize himself as "St. IGNUcius" of the Church of Emacs and acknowledge that "vi vi vi is the editor of the beast," while "using a free version of vi is not a sin; it is a penance."


          A number of developers view Stallman as being difficult to work with from a political, interpersonal, or technical standpoint. Around 1992, developers at Lucid Inc. doing their own work on Emacs clashed with Stallman and ultimately forked the software. Their fork later became XEmacs. An email archive published by Jamie Zawinski documents their criticisms and Stallman's responses. Ulrich Drepper, whom Stallman had appointed to work on GNU libc for the GNU Project, published complaints against Stallman in the release notes for glibc 2.2.4. Drepper accuses Stallman of attempting a "hostile takeover" of the project, referring to him as a "control freak and raging maniac." Eric S. Raymond, who sometimes claims to speak for parts of the open source movement, has written many pieces laying out that movement's disagreement with Stallman and the free software movement, often in terms sharply critical of Stallman.


          


          Activism
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          Stallman has written many essays on software freedom and since the early 1990s has been an outspoken political campaigner for the free software movement. The speeches he has regularly given are titled "The GNU project and the Free Software movement", "The Dangers of Software Patents", and "Copyright and Community in the age of computer networks". His uncompromising attitude on ethical issues concerning computers and software has caused for some people to label him as radical and extremist.


          In 2006 and 2007, during the eighteen month public consultation for the drafting of version 3 of the GNU General Public License, he added a fourth topic explaining the proposed changes.


          Stallman's staunch advocacy for free software inspired "Virtual Richard M. Stallman" ( vrms), software that analyzes the packages currently installed on a Debian GNU/Linux system, and report those that are from the non-free tree. Stallman would disagree with parts of Debian's definition of free software.


          In 1999, Stallman called for development of a free on-line encyclopedia through the means of inviting the public to contribute articles. See GNUPedia.


          In Venezuela, Stallman has delivered public speeches and promoted the adoption of free software in the state's oil company ( PDVSA), in municipal government, and in the nation's military. Although generally supportive of Hugo Chvez, Stallman has criticised some policies on television broadcasting, free speech rights, and privacy in meetings with Chvez and in public speeches in Venezuela. Stallman is on the Advisory Council of teleSUR, a Latin American television station.


          In August 2006 at his meetings with the government of the Indian State of Kerala, he persuaded officials to discard proprietary software, such as Microsoft's, at state-run schools. This has resulted in a landmark decision to switch all school computers in 12,500 high schools from Windows to a free software operating system.


          After personal meetings, Stallman has obtained positive statements about the free software movement from the then-President of India, Dr. A.P.J. Abdul Kalam, French 2007 presidential candidate Sgolne Royal, and the president of Ecuador Rafael Correa.


          Stallman has participated in protests about software patents, DRM, and proprietary software.


          Protesting against proprietary software in April 2006, Stallman held a "Don't buy from ATI, enemy of your freedom" placard at a speech by an ATI representative in the building where Stallman works, resulting in the police being called. ATI has since merged with AMD Corporation and has taken small steps to make their hardware documentation available for use by the free software community.


          Stallman has also helped and supported the International Music Score Library Project in getting back online, after it had been taken down on October 19, 2007 following a cease and desist letter from Universal Edition.


          


          Terminology


          Stallman places great importance on the words and labels people use to talk about the world, including the relationship between software and freedom. He untiringly asks people to say "free software", "GNU/Linux", and to avoid the term " intellectual property" or "piracy" (related to computers). His requests that people use certain terms, and his ongoing efforts to convince people of the importance of terminology are a source of regular mis-understanding and friction with parts of the free and open source software community.


          One of his criteria for giving an interview to a journalist is that the journalist agree to use his terminology throughout their article. Sometimes he has even required journalists to read parts of the GNU philosophy before an interview, for "efficiency's sake". He has been known to turn down speaking requests over some terminology issues.


          Stallman rejects a common alternative term "open-source software" because it does not call to mind what Stallman sees as the value of the software: freedom. Thus it will not inform people of the freedom issues, and will not lead to people valuing and defending their freedom. Two alternatives which Stallman does accept are "libre software" and "unfettered software", however, "free software" is the term he asks people to use in English. For similar reasons, he argues for the term " proprietary software" rather than "closed source software", when referring to software that is not free software.


          Stallman repeatedly asks that the term "GNU/Linux", which he pronounces "GNU Slash Linux", be used to refer to the operating system created by combining the GNU system and the Linux kernel. Stallman refers to this operating system as "a variant of GNU, and the GNU Project is its principal developer." He claims that the connection between the GNU project's philosophy and its software is broken when people refer to the combination as merely "Linux." Starting around 2003, he began also using the term "GNU+Linux", which he pronounces "GNU plus Linux".


          Stallman argues that the term "Intellectual Property" is designed to confuse people, and is used to prevent intelligent discussion on the specifics of copyright, patent, and trademark laws, respectively, by lumping together areas of law that are more dissimilar than similar. He also argues that by referring to these laws as "property" laws, the term biases the discussion when thinking about how to treat these issues.


          
            
              	

              	These laws originated separately, evolved differently, cover different activities, have different rules, and raise different public policy issues. Copyright law was designed to promote authorship and art, and covers the details of a work of authorship or art. Patent law was intended to encourage publication of ideas, at the price of finite monopolies over these ideas--a price that may be worth paying in some fields and not in others. Trademark law was not intended to promote any business activity, but simply to enable buyers to know what they are buying."

              	
            

          


          An example of cautioning others to avoid other terminology while also offering suggestions for possible alternatives, is this sentence of an email by Stallman to a public mailing list:


          
            
              	

              	"I think it is ok for authors (please let's not call them "creators", they are not gods) to ask for money for copies of their works (please let's not devalue these works by calling them "content") in order to gain income (the term "compensation" falsely implies it is a matter of making up for some kind of damages)."

              	
            

          


          


          Personal life


          Stallman has devoted the bulk of his lifes energies to political and software activism. Professing to care little for material wealth, he explains that he has "always lived cheaply like a student, basically. And I like that, because it means that money is not telling me what to do."


          For many years, Stallman maintained no permanent residence outside his office at MITs CSAIL Lab, describing himself as a  squatter on campus. His research affiliate position at MIT is unpaid.


          In a footnote to an article he wrote in 1999, he says As an atheist, I don't follow any religious leaders, but I sometimes find I admire something one of them has said. Stallman chooses not to celebrate Christmas, instead celebrating on December 25 a holiday of his own invention, "Grav-mass." The name and date are references to Isaac Newton, whose birthday falls on that day.


          When asked about his influences, he replied that he admires Mahatma Gandhi, Martin Luther King, Jr., Nelson Mandela, Aung San Suu Kyi, Ralph Nader, and Dennis Kucinich, and commented as well: I admire Franklin D. Roosevelt and Winston Churchill, even though I criticize some of the things that they did. Stallman is a Green Party supporter., and a supporter of the National Initiative proposal.


          Stallman recommends not owning a mobile phone, as he believes the tracking of cell phones creates harmful privacy issues.


          In a lecture in Manchester, England on May 1, 2008, Stallman advocated paper voting over machine voting, insisting that there was a much better chance of being able to do a "recount" dutifully if there was a paper copy of the ballots.


          Stallman enjoys a wide range of musical styles from Conlon Nancarrow to folk; the Free Software Song takes the form of alternative words for the Bulgarian folk dance Sadi Moma. More recently he wrote a take-off on the Cuban folk song Guantanamera, about a prisoner in the Guantanamo Bay Naval Base, and recorded it in Cuba with Cuban musicians. He does, from time to time, enjoy more mainstream music as well (including the song "Tell 'Em" by Soulja Boy).


          Stallman is a fan of science fiction, including works by the author Greg Egan. He occasionally goes to science fiction conventions and wrote the Free Software Song while awaiting his turn to sing at a convention. He has written two science fiction stories, The Right to Read and Jinnetic Engineering.


          A native English speaker, Stallman is also sufficiently fluent in French and Spanish to deliver his two-hour speeches in those languages, and claims a somewhat flawed command of Indonesian.


          


          Recognition


          Stallman has received the following recognition for his work:


          
            	1986: Honorary lifetime membership of the Chalmers Computer Society


            	1990: Receives the exceptional merit award MacArthur Fellowship


            	1990: The Association for Computing Machinery's Grace Murray Hopper Award "For pioneering work in the development of the extensible editor EMACS (Editing Macros)."


            	1996: Honorary doctorate from Sweden's Royal Institute of Technology


            	1998: Electronic Frontier Foundation's Pioneer award


            	1999: Yuri Rubinsky Memorial Award


            	2001: The Takeda Techno-Entrepreneurship Award for Social/Economic Well-Being (武田研究奨励賞)


            	2001: Honorary doctorate, from the University of Glasgow


            	2002: United States National Academy of Engineering membership


            	2003: Honorary doctorate, from the Vrije Universiteit Brussel


            	2004: Honorary doctorate, from the Universidad Nacional de Salta.


            	2004: Honorary professorship, from the Universidad Nacional de Ingeniera del Per.


            	2007: Honorary professorship, from the Universidad Inca Garcilaso de la Vega.


            	2007: Honorary doctorate, from the Universidad de Los Angeles de Chimbote.


            	2007: Honorary doctorate, from the University of Pavia

          


          


          Literary Contributions


          Stallman has written and been the subject of several books:


          
            	Stallman, Richard M; Sussman, Gerald J (November 1975). Heuristic Techniques in Computer-Aided Circuit Analysis CAS-22 (11). IEEE Transactions on Circuits and Systems.


            	Stallman, Richard M; Sussman, Gerald J (1977). Forward Reasoning and Dependency-Directed Backtracking In a System for Computer-Aided Circuit analysis. Artificial Intelligence 9, 135196.


            	Stallman, Richard M (1981). EMACS: The Extensible, Customizable, Self-Documenting Display Editor. Cambridge Massachusetts: MIT: MIT Artificial Intelligence Laboratory publication. AIM-519A.


            	Stallman, Richard M (2002). GNU Emacs Manual: Fifteenth edition for GNU Emacs Version 21. Boston, Massachusetts: GNU Press. ISBN 1-882114-85-X.


            	Gay, Joshua (2002). Free Software, Free Society: Selected Essays of Richard M. Stallman. Boston, Massachusetts: GNU Press. ISBN 1-882114-98-1.


            	Williams, Sam (2002). Free as in Freedom: Richard Stallman's Crusade for Free Software. ISBN 0-596-00287-4.


            	Stallman, Richard M; McGrath, Roland; & Smith, Paul D (2004). GNU Make: A Program for Directed Compilation. Boston, Massachusetts: GNU Press. ISBN 1-882114-83-3.

          


          
            
              	Find more about Richard Stallman on Wikipedia's sister projects:
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              	Source texts
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              	Images and media
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              	News stories
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              	Learning resources
            

          


          Stallman has four topics that he has spoken on often:


          
            	The GNU project and the free software movement, March 3rd 2006


            	The Dangers of Software Patents, May 24th 2004


            	Copyright vs. Community in the Age of Computer Networks, April 19th 2001


            	The GNU GPL, and GPLv3, April 1st 2007
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          Richard Georg Strauss ( June 11, 1864  September 8, 1949) was a German composer of the late Romantic era and early modern era, particularly noted for his tone poems and operas. Strauss was also a noted conductor.


          


          Life and works


          


          Early life


          Strauss was born on June 11, 1864, in Munich, the son of Franz Strauss, who was the principal horn player at the Court Opera in Munich. He received a thorough, but conservative, musical education from his father in his youth, writing his first music at the age of six. He continued to write music almost until his death.


          During his boyhood he had the good fortune to be able to attend orchestra rehearsals of the Munich Court Orchestra, and he also received private instruction in music theory and orchestration from an assistant conductor there. In 1874 Strauss heard his first Wagner operas, Lohengrin, Tannhuser and Siegfried; the influence of Wagner's music on Strauss's style was to be profound, but at first his father forbade him to study it: it was not until the age of 16 that he was able to obtain a score of Tristan und Isolde. Indeed, in the Strauss household the music of Richard Wagner was considered inferior. Later in life, Richard Strauss said and wrote that he deeply regretted this.


          
            [image: ]

            

          


          In 1882 he entered Munich University, where he studied philosophy and art history, but not music. Nevertheless, he left a year later to go to Berlin, where he studied briefly before securing a post as assistant conductor to Hans von Blow, taking over from him at Munich when von Blow resigned in 1885. His compositions around this time were quite conservative, in the style of Robert Schumann or Felix Mendelssohn, true to his father's teachings. His Horn Concerto No. 1 (18821883) is representative of this period and is still regularly played.


          Richard Strauss married soprano Pauline de Ahna on September 10, 1894. She was famous for being bossy, ill-tempered, eccentric, and outspoken, but the marriage was happy, and she was a great source of inspiration to him. Throughout his life, from his earliest songs to the final Four Last Songs of 1948, he would prefer the soprano voice to all others. Indeed, nearly every major operatic role that Strauss wrote is for a soprano.


          


          Tone poems


          Strauss's style began to change when he met Alexander Ritter, a noted composer and violinist, and the husband of one of Richard Wagner's nieces. It was Ritter who persuaded Strauss to abandon the conservative style of his youth, and begin writing tone poems; he also introduced Strauss to the essays of Richard Wagner and the writings of Schopenhauer. Strauss went on to conduct one of Ritter's operas, and later Ritter wrote a poem based on Strauss's own Tod und Verklrung.


          This newly found interest resulted in what is widely regarded as Strauss's first piece to show his mature personality, the tone poem Don Juan. When this was premiered in 1889, half of the audience cheered while the other half booed. Strauss knew he had found his own musical voice, saying "I now comfort myself with the knowledge that I am on the road I want to take, fully conscious that there never has been an artist not considered crazy by thousands of his fellow men." Strauss went on to write a series of other tone poems, including Aus Italien (1886), Tod und Verklrung (Death and Transfiguration, 18881889), Till Eulenspiegels lustige Streiche (Till Eulenspiegel's Merry Pranks, 189495), Also sprach Zarathustra ( Thus Spake Zarathustra, 1896, the opening section of which is well known today for its use in Stanley Kubrick's film 2001: A Space Odyssey), Don Quixote (1897), Ein Heldenleben (A Hero's Life, 189798), Sinfonia Domestica (Domestic Symphony, 190203) and Eine Alpensinfonie (An Alpine Symphony, 19111915).


          


          Opera


          
            [image: ]

            

          


          Around the end of the 19th century, Strauss turned his attention to opera. His first two attempts in the genre, Guntram in 1894 and Feuersnot in 1901 were considered obscene and were critical failures. However, in 1905 he produced Salome (based on the play by Oscar Wilde), and the reaction was as passionate and extreme as it had been with Don Juan. When it opened at the Metropolitan Opera in New York City, there was such a public outcry that it was closed after just one performance. Doubtless, much of this was due to the subject matter, and negative publicity about Wilde's "immoral" behaviour. However, some of the negative reactions may have stemmed from Strauss's use of dissonance, rarely heard then at the opera house. Elsewhere the opera was highly successful and Strauss reputedly financed his house in Garmisch-Partenkirchen completely from the revenues generated by the opera.


          Strauss's next opera was Elektra, which took his use of dissonance even further. It was also the first opera in which Strauss collaborated with the poet Hugo von Hofmannsthal. The two would work together on numerous other occasions. For these later works, however, Strauss moderated his harmonic language somewhat, with the result that works such as Der Rosenkavalier (The Knight of the Rose, 1910) were great public successes. Strauss continued to produce operas at regular intervals until 1940. These included Ariadne auf Naxos (1912), Die Frau ohne Schatten (1918), Intermezzo (1923), Die gyptische Helena (1927), and Arabella (1932), all in collaboration with Hofmannsthal; and Die schweigsame Frau (1934), with Stefan Zweig as librettist; Friedenstag (1936) and Daphne (1937) (libretto by Joseph Gregor and Zweig); Die Liebe der Danae (1940) (with Gregor) and Capriccio (libretto by Clemens Krauss) (1941).


          Strauss also made live-recording player piano music rolls for the Hupfeld system all of which survive today and can be heard.


          


          Solo and chamber works


          Strauss's solo and chamber works include early compositions for piano solo in a conservative harmonic style, many of which are lost; a rarely heard string quartet (opus 2); the famous violin sonata in Eb which he wrote in 1887; as well as a handful of late pieces. There are only six works in his entire output dating from after 1900 which are for chamber ensembles, and four are arrangements of portions of his operas. His last chamber work, an Allegretto in E for violin and piano, dates from 1940.


          


          Solo instrument with orchestra


          Much more extensive was his output of works for solo instrument or instruments with orchestra. The most famous include two horn concerti, which are still part of the standard repertoire of most horn soloists; a concerto for violin; Burleske for Piano and Orchestra; the tone poem Don Quixote, for cello, viola and orchestra; a late concerto for oboe (inspired by a request from an American soldier and oboist, John DeLancie, whom he met after the war); and the duet concertino for bassoon and clarinet, which was one of his last works (1947). Strauss admitted that the Duett Concertino had an extra-musical "plot", in which the clarinet represented a princess and the bassoon a bear; when the two dance together, the bear transforms into a prince.


          


          Strauss and the Nazis


          There is much controversy surrounding Strauss's role in Germany after the Nazi Party came to power. Some say that he was constantly apolitical, and never cooperated with the Nazis completely. Others point out that he was an official of the Third Reich. Several noted musicians disapproved of his conduct while the Nazis were in power, among them the conductor Arturo Toscanini, who famously said, "To Strauss the composer I take off my hat; to Strauss the man I put it back on again."


          In November 1933, without consultation with Strauss, Joseph Goebbels appointed him to the post of president of the Reichsmusikkammer, the State Music Bureau. Strauss decided to keep his post but to remain apolitical, a decision which has been criticized as nave, but perhaps the most sensible one considering the circumstances. While in this position he composed the Olympische Hymne for the 1936 Olympics, and also befriended some high-ranking Nazis. Evidently his intent was to protect his daughter-in-law Alice, who was Jewish, from persecution. In 1935, Strauss was forced to resign his position as Reichsmusikkammer president, after refusing to remove from the playbill for Die schweigsame Frau the name of the Jewish librettist, his friend Stefan Zweig. He had written Zweig a supportive letter, insulting to the Nazis, which was intercepted by the Gestapo. By the time he conducted the Olympische Hymne at the Berlin Olympic Stadium in 1936, he was no longer president of the Reichsmusikkammer.


          His decision to produce Friedenstag in 1938, a one-act opera set in a besieged fortress during the Thirty Years' War  essentially a hymn to peace and a thinly veiled criticism of the Third Reich  during a time when an entire nation was preparing for war, has been seen as extraordinarily brave. With its contrasts between freedom and enslavement, war and peace, light and dark, this work has been considered more related to Fidelio than to any of Strauss's other recent operas. Production ceased shortly after the outbreak of war in 1939.


          When his daughter-in-law Alice was placed under house arrest in Garmisch in 1938, Strauss used his connections in Berlin, for example the Berlin Intendant Heinz Tietjen, to secure her safety; in addition, there are also suggestions that he attempted to use his official position to protect other Jewish friends and colleagues. Unfortunately Strauss left no specific records or commentary regarding his feeling about Nazi anti-Semitism, so most of the reconstruction of his motivations during the period are conjectural. While most of his actions during the 1930s were midway between outright collaboration and dissidence, it was only in his music that the dissident streak was, in retrospect, more obvious, such as in the pacifist drama Friedenstag.


          In 1942, Strauss moved with his family back to Vienna, where Alice and her children could be protected by Baldur von Schirach, the Gauleiter of Vienna. Unfortunately, even Strauss was unable to protect his Jewish relatives completely; in early 1944, while Strauss was away, Alice and the composer's son were abducted by the Gestapo and imprisoned for two nights. Only Strauss's personal intervention at this point was able to save them, and he was able to take the two of them back to Garmisch, where they remained, under house arrest, until the end of the war.


          Strauss completed the composition of Metamorphosen, a work for 23 solo strings, in 1945. It is now generally accepted that Metamorphosen was composed, specifically, to mourn the bombing of Strauss's favorite opera house, the Hoftheater in Munich. Strauss called this "the greatest catastrophe that has ever disturbed my life." However, some scholars suggest that the original intention of the piece was to be a choral setting of Goethe's poem, Niemand wird sich selber kennen.


          


          Final years


          In 1948, Strauss wrote his last work, Vier letzte Lieder ("Four last songs") for soprano and orchestra, reportedly with Kirsten Flagstad in mind. She certainly gave the first performance and it was recorded, but the quality of the recording is poor. It is available as a historic CD release for enthusiasts. All his life he had produced lieder, but these are among his best known (alongside " Zueignung", " Ccilie", " Morgen" and " Allerseelen"). When compared to the work of younger composers, Strauss's harmonic and melodic language was considered somewhat old-fashioned by this time. Nevertheless, the songs have always been popular with audiences and performers. Strauss himself declared in 1947, "I may not be a first-rate composer, but I am a first-class second-rate composer!"


          Richard Strauss died on September 8, 1949, in Garmisch-Partenkirchen, Germany at the age of 85.


          


          Recordings


          Richard Strauss made a number of recordings of his music, as well as music by German and Austrian composers. Harold C. Schonberg in The Great Conductors (New York:Simon and Schuster, 1967) says that, while Strauss was a very fine conductor, he often put scant effort into his recordings.


          The 1929 performances of Till Eulenspiegel and Don Juan with the Berlin State Opera Orchestra have long been considered the best of his early electrical recordings; even the original 78 rpm discs had superior sound for their time and the performances were top-notch and quite exciting at times, despite a noticeable mistake by the French horn soloist in the famous opening passage of Till Eulenspiegel. The breaks for side changes, necessitated by the 78 rpm process, are rather curious because Strauss actually repeated a few notes each time the music resumed; careful editing for LP and CD reissues resolved the repetitions as well as the obvious interruptions in the music.


          Schonberg focused primarily on Strauss' recordings of Mozart's Symphony No. 40 in G minor and Beethoven's Symphony No. 7 in A, as well as noting that Strauss played a breakneck version of Beethoven's ninth symphony in about 45 minutes. Concerning the Beethoven seventh symphony, Schonberg wrote, "There is almost never a ritard or a change in experession or nuance. The slow movement is almost as fast as the following vivace; and the last movement, with a big cut in it, is finished in four minutes, twenty-five seconds. (It should run between seven and eight minutes.)" Schonberg also complained that the Mozart symphony had "no force, no charm, no inflection, with a metronomic rigidity."


          Peter Gutmann's 1994 review for classicalnotes.com says the performances of the Beethoven fifth and seventh symphonies, as well as Mozart's last three symphonies, are actually quite good, even if they are sometimes unconventional. "The Koch CDs," Gutman wrote, "represent all of Strauss's recordings of works by other composers. (The best of his readings of his own famous tone poems and other music are collected on DGG 429 925-2, 3 CDs.) It is true, as the critics suggest, that the readings forego overt emotion, but what emerges instead is a solid sense of structure, letting the music speak convincingly for itself. It is also true that Strauss's tempos are generally swift, but this, too, contributes to the structural cohesion and in any event is fully in keeping with our modern outlook in which speed is a virtue and attention spans are defined more by MTV clips and news sound bites than by evenings at the opera and thousand page novels."


          Koch Legacy has also released recordings of overtures by Gluck, Weber, Cornelius and Wagner. The preference for German and Austrian composers in Germany in the 1920s through the 1940s was typical of the German nationalism that existed after World War I. Strauss clearly capitalized on national pride for the great German-speaking composers.


          One of the more interesting of Strauss' recordings was perhaps the first complete performance of his An Alpine Symphony, made in 1941 and later released by EMI, because Strauss used the full complement of percussion instruments required in this spectacular symphony. The intensity of the performance rivaled that of the digital recording Herbert von Karajan made many years later with the Berlin Philharmonic Orchestra.


          There were many other recordings, including some taken from radio broadcasts and concerts, during the 1930s and early 1940s. Undoubtedly, the sheer volume of recorded performances would yield some definitive performances from a very capable and rather forward-looking conductor.


          In 1944, Strauss celebrated his 80th birthday and conducted the Vienna Philharmonic in recordings of his major orchestral works, as well as the seldom-heard Schlagobers (Whipped Cream) ballet music. He actually put more feeling into these performances than his earlier recordings, which were recorded on the Magnetophon tape recording equipment (developed primarily by the Germans to record Hitler's speeches for radio broadcasts). Vanguard Records later issued the recordings on LPs. Some of these recordings have been reissued on CDs by Preiser; given their remarkable fidelity and their above average performances, these performances deserve to be heard.


          


          Principal compositions


          
            	Detailed listing by opus number

          


          


          Tone poems


          
            	Aus Italien, Op. 16 (1886)


            	Don Juan, Op. 20 (1889)


            	Macbeth, Op. 23 (1888/90)


            	Tod und Verklrung (Death and Transfiguration), Op. 24 (1891)


            	Till Eulenspiegels lustige Streiche (Till Eulenspiegel's Merry Pranks), Op. 28 (1895)


            	Also sprach Zarathustra, Op. 30 (1896)


            	Don Quixote, Op. 35 (1898)


            	Ein Heldenleben, Op. 40 (1899)


            	Symphonia Domestica (Domestic Symphony), Op. 53 (1904)


            	Eine Alpensinfonie (An Alpine Symphony), Op. 64 (1915)

          


          


          Other orchestral works


          
            	Romance for Clarinet and Orchestra (1879)


            	Symphony in D minor (1880)


            	Concerto in D minor for violin and orchestra, Op. 8 (1882)


            	Concerto No. 1 for horn and orchestra in E flat major, Op. 11 (1882/83)


            	Romance for violoncello and orchestra (1883)


            	Symphony in F minor, Op. 12 (1883)


            	Burleske for Piano and Orchestra (1886-1890)


            	Festive Prelude for orchestra and organ (1913)


            	Le Bourgeois gentilhomme, suite for orchestra Op. 60 (1917)


            	Film music for Der Rosenkavalier (1925)


            	Parergon for Piano left hand and Orchestra, Op. 73 (1925)


            	Panathenenzug for Piano left hand and Orchestra, Op. 74 (1926-1927)


            	Japanese Festival Music (1940)


            	Concerto No. 2 for horn and orchestra in E flat major (1942)


            	Concerto for Oboe in D major (1945)


            	Duett-Concertino for clarinet and bassoon with string orchestra (1947)

          


          


          Operas


          
            	Guntram, Op. 25 (1894)


            	Feuersnot, Op. 50 (1901)


            	Salome, Op. 54 (1905)


            	Elektra, Op. 58 (1909)


            	Der Rosenkavalier, Op. 59 (The Knight of the Rose) (1910)


            	Ariadne auf Naxos, Op. 60 (1912)


            	Die Frau ohne Schatten, Op. 65 (1918)


            	Intermezzo, Op. 72 (1923)


            	Die gyptische Helena (The Egyptian Helena), Op. 75 (1927)


            	Arabella, Op. 79 (1932)


            	Die schweigsame Frau (The Silent Woman), Op. 80 (1934)


            	Friedenstag (Day of Peace) (1936)


            	Daphne, Op. 82 (1937)


            	Die Liebe der Danae, Op. 83 (1940)


            	Capriccio, Op. 85 (1941)

          


          


          Ballet music


          
            	Josephslegende (The Legend of Joseph), Op. 63 (1914)


            	Schlagobers (Whipped Cream), Op. 70 (1921/2)

          


          


          Choral works


          
            	Zwei Gesnge, Op. 34 (1896/97) - 1. Der Abend 2. Hymne


            	Deutsche Motette, Op. 62 (1913)


            	Die Gttin im Putzzimmer (1935)


            	Mnnerchre (1935)


            	An den Baum Daphne (1943)

          


          


          Other works


          
            	Olympische Hymne for chorus and orchestra (1934)


            	Metamorphosen for 23 solo strings (1945)


            	Vier letzte Lieder (Four Last Songs) (1948)
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          Wilhelm Richard Wagner ( May 22, 1813  February 13, 1883) was a German composer, conductor, music theorist, and essayist, primarily known for his operas (or " music dramas" as he later came to call them). Unlike most other great opera composers, Wagner always wrote the scenario and libretto for his works himself.


          Wagner's compositions, particularly those of his later period, are notable for their contrapuntal texture, rich chromaticism, harmonies and orchestration, and elaborate use of leitmotifs: musical themes associated with specific characters, locales, or plot elements. Wagner pioneered advances in musical language including extreme chromaticism and atonality which greatly influenced the development of European classical music.


          He transformed musical thought through his idea of Gesamtkunstwerk ("total artwork"), the synthesis of all the poetic, visual, musical and dramatic arts, epitomized by his monumental four-opera cycle Der Ring des Nibelungen (1876). Wagner even went so far as to build his own opera-house to try to stage these works as he had imagined them.


          


          Biography


          


          Early life


          Richard Wagner was born in Leipzig, the ninth child of Carl Friedrich Wagner, who was a clerk in the Leipzig police service. Wagner's father died of typhus six months after Richard's birth, following which Wagner's mother, Johanna Rosine Wagner, began living with the actor and playwright Ludwig Geyer, who had been a friend of Richard's father. In August 1814 Johanna married Geyer, and moved with her family to his residence in Dresden. For the first 14 years of his life, Wagner was known as Wilhelm Richard Geyer. Wagner in his later years may have suspected that Geyer was in fact his biological father, and furthermore speculated (wrongly) that Geyer was Jewish.


          Geyer's love of the theatre was shared by his step-son, and Wagner even took part in performances. In his autobiography Wagner recalled on one occasion playing the part of an angel. The boy Wagner was also hugely impressed by the Gothic elements of Weber's Der Freischutz. At the end of 1820, Wagner was enrolled at Pastor Wetzel's school at Possendorf, near Dresden, where he received some piano instruction from his Latin teacher, but could not manage a proper scale and mostly preferred playing theatre overtures by ear. Geyer died in 1821, when Richard was eight. Following this, Wagner was sent to the Kreuz Grammar School in Dresden, paid for by Geyer's brother. The young Wagner entertained ambitions as a playwright, his first creative effort being a gruesome tragedy, Leubald und Adelaide begun at school in 1826, which was strongly influenced by Shakespeare and Goethe. Wagner determined to set this to music and persuaded his family to allow him music lessons.


          By 1827, the family had moved back to Leipzig. Wagner's first lessons in composition were taken between 1828-31 with Christian Gottlieb Mller, but it was Beethoven who would first inspire him. In January of 1828 he first heard Beethoven's 7th Symphony and then, in March, Beethoven's 9th Symphony performed in the Leipzig Gewandhaus. Beethoven became his muse, and Wagner wrote a piano transcription of the 9th Symphony as well as piano sonatas and orchestral overtures. In 1829 he saw the dramatic soprano Wilhelmine Schrder-Devrient on stage, and she became his ideal of the fusion of drama and music in opera. In his autobiography, Wagner wrote:


          
            
              	

              	If I look back on my life as a whole, I can find no event that produced so profound an impression upon me.

              	
            

          


          Wagner claimed to have seen Schrder-Devrient in the title role of Fidelio, however it seems more likely that he saw her performance as Romeo in Bellini's I Capuleti e i Montecchi. He enrolled at the University of Leipzig in 1831, however his formal music training was brief, comprising a few months with Christian Theodor Weinlig, the music director at the Leipzig Kreuzkirke. Weinlig was so impressed with Wagner's musical ability that he refused any payment for his lessons, and arranged for one of Wagner's piano works to be published. A year later, Wagner composed his Symphony in C major, a Beethovenian work which gave him his first opportunity as a conductor in 1832. He then began to work on an opera, Die Hochzeit (The Wedding), which was never completed.


          In 1833, Wagner's older brother Karl Albert managed to obtain Richard a position as chorusmaster in Wrzburg. In the same year, at the age of 20, Wagner composed his first complete opera, Die Feen (The Fairies). This opera, which clearly imitated the style of Carl Maria von Weber, would go unproduced until half a century later, when it was premiered in Munich shortly after the composer's death in 1883.


          Meanwhile, Wagner held brief appointments as musical director at opera houses in Magdeburg and Knigsberg, during which he wrote Das Liebesverbot (The Ban on Love), based on William Shakespeare's Measure for Measure. This second opera was staged at Magdeburg in 1836, but closed before the second performance, leaving the composer (not for the last time) in serious financial difficulties.


          On November 24, 1836, Wagner married actress Christine Wilhelmine "Minna" Planer. They moved to the city of Riga, then in the Russian Empire, where Wagner became music director of the local opera. A few weeks afterward, Minna ran off with an army officer who then abandoned her, penniless. Wagner took Minna back; however, this was but the first debcle of a troubled marriage that would end in misery three decades later.


          By 1839, the couple had amassed such large debts that they fled Riga to escape from creditors (debt would plague Wagner for most of his life). During their flight, they and their Newfoundland dog, Robber, took a stormy sea passage to London, from which Wagner drew the inspiration for Der Fliegende Hollnder (The Flying Dutchman). The Wagners spent 1840 and 1841 in Paris, where Richard made a scant living writing articles and arranging operas by other composers, largely on behalf of the Schlesinger publishing house. He also completed Rienzi and Der Fliegende Hollnder during this time.


          


          Dresden


          Wagner completed writing his third opera, Rienzi, in 1840. Largely through the agency of Meyerbeer, it was accepted for performance by the Dresden Court Theatre (Hofoper) in the German state of Saxony. Thus in 1842, the couple moved to Dresden, where Rienzi was staged to considerable acclaim. Wagner lived in Dresden for the next six years, eventually being appointed the Royal Saxon Court Conductor. During this period, he wrote and staged Der fliegende Hollnder and Tannhuser, the first two of his three middle-period operas.


          The Wagners' stay at Dresden was brought to an end by Richard's involvement in left-wing politics. A nationalist movement was gaining force in the independent German States, calling for constitutional freedoms and the unification of the weak princely states into a single nation. Richard Wagner played an enthusiastic role in this movement, receiving guests at his house that included his colleague August Rckel, who was editing the radical left-wing paper Volksbltter, and the Russian anarchist Mikhail Bakunin.


          Widespread discontent against the Saxon government came to a head in April 1849, when King Frederick Augustus II of Saxony dissolved Parliament and rejected a new constitution pressed upon him by the people. The May Uprising broke out, in which Wagner played a minor supporting role. The incipient revolution was quickly crushed by an allied force of Saxon and Prussian troops, and warrants were issued for the arrest of the revolutionaries. Wagner had to flee, first to Paris and then to Zrich. Rckel and Bakunin failed to escape and endured long terms of imprisonment.


          


          Exile, Schopenhauer and Mathilde Wesendonck


          Wagner spent the next twelve years in exile. He had completed Lohengrin before the Dresden uprising, and now wrote desperately to his friend Franz Liszt to have it staged in his absence. Liszt, who proved to be a friend in need, eventually conducted the premiere in Weimar in August 1850.


          Nevertheless, Wagner found himself in grim personal straits, isolated from the German musical world and without any income to speak of. The musical sketches he was penning, which would grow into the mammoth work Der Ring des Nibelungen, seemed to have no prospects of being performed. His wife Minna, who had disliked the operas he had written after Rienzi, was falling into a deepening depression. Finally, he fell victim to erysipelas, which made it difficult for him to continue writing.


          Wagner's primary published output during his first years in Zrich was a set of notable essays: The Art-Work of the Future (1849), in which he described a vision of opera as Gesamtkunstwerk, or "total artwork", in which the various arts such as music, song, dance, poetry, visual arts, and stagecraft were unified; Judaism in Music (1850), a tract directed against Jewish composers; and Opera and Drama (1851), which described ideas in aesthetics that he was putting to use on the Ring operas.


          By 1852 Wagner had completed the libretto of the four Ring operas, and he began composing Das Rheingold in November 1853, following it immediately with Die Walkure in 1854. He then began work on the third opera, Siegfried in 1856, but finished only the first two acts before deciding to put the work aside to concentrate on a new idea: Tristan und Isolde.


          Wagner had two independent sources of inspiration for Tristan und Isolde. The first came to him in 1854, when his poet friend Georg Herwegh introduced him to the works of the philosopher Arthur Schopenhauer. Wagner would later call this the most important event of his life. His personal circumstances certainly made him an easy convert to what he understood to be Schopenhauer's philosophy - a deeply pessimistic view of the human condition. He would remain an adherent of Schopenhauer for the rest of his life, even after his fortunes improved.


          One of Schopenhauer's doctrines was that music held a supreme role amongst the arts, since it was the only one unconcerned with the material world. Wagner quickly embraced this claim, which must have resonated strongly despite its direct contradiction with his own arguments, in "Opera and Drama", that music in opera had to be subservient to the cause of drama. Wagner scholars have since argued that this Schopenhauerian influence caused Wagner to assign a more commanding role to music in his later operas, including the latter half of the Ring cycle, which he had yet to compose. Many aspects of Schopenhauerian doctrine undoubtedly found its way into Wagner's subsequent libretti. For example, the self-renouncing cobbler-poet Hans Sachs in Die Meistersinger, generally considered Wagner's most sympathetic character, is a quintessentially Schopenhauerian creation (despite being based on a real person).


          Wagner's second source of inspiration was the poet-writer Mathilde Wesendonck, the wife of the silk merchant Otto von Wesendonck. Wagner met the Wesendoncks in Zrich in 1852. Otto, a fan of Wagner's music, placed a cottage on his estate at Wagner's disposal. By 1857, Wagner had become infatuated with Mathilde.
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          Though Mathilde seems to have returned some of his affections, she had no intention of jeopardising her marriage, and kept her husband informed of her contacts with Wagner. Nevertheless, the affair inspired Wagner to put aside his work on the Ring cycle (which would not be resumed for the next twelve years) and begin work on Tristan und Isolde, based on the Arthurian love story.


          The uneasy affair collapsed in 1858, when Minna intercepted a letter from Wagner to Mathilde. After the resulting confrontation, Wagner left Zrich alone, bound for Venice. The following year, he once again moved to Paris to oversee production of a new revision of Tannhuser, staged thanks to the efforts of Princess de Metternich. The premiere of the Paris Tannhuser in 1861 was an utter fiasco, due to disturbances caused by members of the Jockey Club. Further performances were cancelled, and Wagner hurriedly left the city.


          In 1861, the political ban against Wagner in Germany was lifted, and the composer settled in Biebrich, Prussia, where he began work on Die Meistersinger von Nrnberg. Despite the failure of Tannhuser in Paris, the possibility that Der Ring des Nibelungen would never be finished and Wagner's unhappy personal life, this opera is by far his sunniest work. Wagner's second wife Cosima would later write: "when future generations seek refreshment in this unique work, may they spare a thought for the tears from which the smiles arose." In 1862, Wagner finally parted with Minna, though he (or at least his creditors) continued to support her financially until her death in 1866.


          Between 1861 and 1864 Wagner tried to have Tristan und Isolde produced in Vienna. Despite over 70 rehearsals the opera remained unperformed, and gained a reputation as being "unplayable", which further added to Wagner's financial woes.


          


          Patronage of King Ludwig II


          Wagner's fortunes took a dramatic upturn in 1864, when King Ludwig II assumed the throne of Bavaria at the age of 18. The young king, an ardent admirer of Wagner's operas since childhood, had the composer brought to Munich. He settled Wagner's considerable debts, and made plans to have his new operas produced. After grave difficulties in rehearsal, Tristan und Isolde premiered to enormous success at the National Theatre in Munich on June 10, 1865, the first Wagner premiere in almost 15 years.


          In the meantime, Wagner became embroiled in another affair, this time with Cosima von Blow, the wife of the conductor Hans von Blow, one of Wagner's most ardent supporters and the conductor of the Tristan premiere. Cosima was the illegitimate daughter of Franz Liszt and the famous Countess Marie d'Agoult, and 24 years younger than Wagner. Liszt disapproved of his daughter seeing Wagner, though the two men were friends. In April 1865, she gave birth to Wagner's illegitimate daughter, who was named Isolde. Their indiscreet affair scandalized Munich, and to make matters worse, Wagner fell into disfavor amongst members of the court, who were suspicious of his influence on the king. In December 1865, Ludwig was finally forced to ask the composer to leave Munich. He apparently also toyed with the idea of abdicating in order to follow his hero into exile, but Wagner quickly dissuaded him.


          Ludwig installed Wagner at the villa Tribschen, beside Switzerland's Lake Lucerne. Die Meistersinger was completed at Tribschen in 1867, and premiered in Munich on June 21 the following year. In October, Cosima finally convinced Hans von Blow to grant her a divorce, but not before having two more children with Wagner. They had another daughter, named Eva, and a son named Siegfried. Richard and Cosima were married on August 25, 1870. (Liszt would not speak to his new son-in-law for years to come.) On Christmas Day of that year, Wagner presented the Siegfried Idyll for Cosima's birthday. The marriage to Cosima lasted to the end of Wagner's life.


          


          Bayreuth
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          Wagner, settled into his newfound domesticity, turned his energies toward completing the Ring cycle. At Ludwig's insistence, "special previews" of the first two works of the cycle, Das Rheingold and Die Walkre, were performed at Munich, but Wagner wanted the complete cycle to be performed in a new, specially-designed opera house.


          In 1871, he decided on the small town of Bayreuth as the location of his new opera house. The Wagners moved there the following year, and the foundation stone for the Bayreuth Festspielhaus ("Festival House") was laid. In order to raise funds for the construction, " Wagner societies" were formed in several cities, and Wagner himself began touring Germany conducting concerts. However, sufficient funds were only raised after King Ludwig stepped in with another large grant in 1874. Later that year, the Wagners moved into their permanent home at Bayreuth, a villa that Richard dubbed Wahnfried ("Peace/freedom from delusion/madness", in German).


          The Festspielhaus finally opened in August 1876 with the premiere of the Ring cycle and has continued to be the site of the Bayreuth Festival ever since.


          


          Final years
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          In 1877, Wagner moved to Acireale in Italy where he began work on Parsifal, his final opera. The composition took four years, during which he also wrote a series of increasingly reactionary essays on religion and art.


          Wagner completed Parsifal in January 1882, and a second Bayreuth Festival was held for the new opera. Wagner was by this time extremely ill, having suffered through a series of increasingly severe angina attacks. During the sixteenth and final performance of Parsifal on August 29, he secretly entered the pit during Act III, took the baton from conductor Hermann Levi, and led the performance to its conclusion.


          After the Festival, the Wagner family journeyed to Venice for the winter. On February 13, 1883, Richard Wagner died of a heart attack in the Palazzo Vendramin on the Grand Canal. His body was returned to Bayreuth and buried in the garden of the Villa Wahnfried.


          Franz Liszt's memorable piece for pianoforte solo, La lugubre gondola, evokes the passing of a black-shrouded funerary gondola bearing Richard Wagner's remains over the Grand Canal.


          


          Works


          


          Opera


          Wagner's music dramas are his primary artistic legacy. These can be divided chronologically into three periods.


          Wagner's early stage began at age 19 with his first attempt at an opera, Die Hochzeit (The Wedding), which Wagner abandoned at an early stage of composition in 1832. Wagner's three completed early-stage operas are Die Feen (The Fairies), Das Liebesverbot (The Ban on Love), and Rienzi. Their compositional style was conventional, and did not exhibit the innovations that marked Wagner's place in musical history. Later in life, Wagner said that he did not consider these immature works to be part of his oeuvre; he was irritated by the ongoing popularity of Rienzi during his lifetime. These works are seldom performed, though the overture to Rienzi has become a concert piece.


          Wagner's middle stage output is considered to be of remarkably higher quality, and begins to show the deepening of his powers as a dramatist and composer. This period began with Der fliegende Hollnder (The Flying Dutchman), followed by Tannhuser and Lohengrin. These works are widely performed today.


          Wagner's late stage operas are his masterpieces that advanced the art of opera. Some are of the opinion that Tristan und Isolde ( Tristan and Iseult) is Wagner's greatest single opera. Die Meistersinger von Nrnberg (The Mastersingers of Nuremberg) is Wagner's only comedy (apart from his early and forgotten Das Liebesverbot) and one of the lengthiest operas still performed. Der Ring des Nibelungen, commonly referred to as the Ring cycle, is a set of four operas based loosely on figures and elements of Teutonic myth, particularly from later period Norse mythology. Taking around 20 years to complete, and requiring roughly 15 hours to perform, the Ring cycle has been called the most ambitious musical work ever composed. Wagner's final opera, Parsifal, which was written especially for the opening of Wagner's Festspielhaus in Bayreuth and which is described in the score as a "Bhnenweihfestspiel" (festival play for the consecration of the stage), is a contemplative work based on the Christian legend of the Holy Grail.


          Wagner drew largely from Northern European mythology and legend, notably Icelandic epics such as the Poetic Edda, the Volsunga Saga and the later German Nibelungenlied. Through his operas and theoretical essays, Wagner exerted a strong influence on the operatic medium. He was an advocate of a new form of opera which he called "music drama", in which all the musical and dramatic elements were fused together. Unlike other opera composers, who generally left the task of writing the libretto (the text and lyrics) to others, Wagner wrote his own libretti, which he referred to as "poems". Further, Wagner developed a compositional style in which the orchestra's role is equal to that of the singers. The orchestra's dramatic role includes its performance of the leitmotifs, musical themes that announce specific characters, locales, and plot elements; their complex interleaving and evolution illuminates the progression of the drama.


          Wagner's musical style is often considered the epitome of classical music's Romantic period, due to its unprecedented exploration of emotional expression. He introduced new ideas in harmony and musical form, including extreme chromaticism. In Tristan und Isolde, he explored the limits of the traditional tonal system that gave keys and chords their identity, pointing the way to atonality in the 20th century. Some music historians date the beginning of modern classical music to the first notes of Tristan, the so-called Tristan chord.


          


          Early stage


          
            	(1832) Die Hochzeit (The Wedding) (abandoned before completion)


            	(1833) Die Feen (The Fairies)


            	(1836) Das Liebesverbot (The Ban on Love)


            	(1837) Rienzi, der Letzte der Tribunen (Rienzi, the Last of the Tribunes)

          


          


          Middle stage


          
            	(1843) Der fliegende Hollnder (The Flying Dutchman)


            	(1845) Tannhuser


            	(1848) Lohengrin

          


          


          Late stage


          
            	(1859) Tristan und Isolde (Tristan and Isolde)


            	(1867) Die Meistersinger von Nrnberg (The Mastersingers of Nuremberg)


            	
              Der Ring des Nibelungen (The Ring of the Nibelung), consisting of:

              
                	(1854) Das Rheingold (The Rhinegold)


                	(1856) Die Walkre (The Valkyrie)


                	(1871) Siegfried (previously entitled Jung-Siegfried or Young Siegfried, and Der junge Siegfried or The young Siegfried)


                	(1874) Gtterdmmerung (Twilight of the Gods) (originally entitled Siegfrieds Tod or The Death of Siegfried)

              

            


            	(1882) Parsifal

          


          


          Non-operatic music


          Apart from his operas, Wagner composed relatively few pieces of music. These include a single symphony (written at the age of 19), a Faust symphony (of which he only finished the first movement, which became the Faust Overture), and some overtures, choral and piano pieces, and a re-orchestration of Gluck's Iphignie en Aulide. Of these, the most commonly performed work is the Siegfried Idyll, a piece for chamber orchestra written for the birthday of his second wife, Cosima. The Idyll draws on several motifs from the Ring cycle, though it is not part of the Ring. The next most popular are the Wesendonck Lieder, properly known as Five Songs for a Female Voice, which were composed for Mathilde Wesendonck while Wagner was working on Tristan. An oddity is the "American Centennial March" of 1876, commissioned by the city of Philadelphia for the opening of the Centennial Exposition, for which Wagner was paid $5,000.


          A vocal and instrumental piece which is not often performed and somewhat forgotten, "das Liebesmahl der Apostel" (The Love-Meal of the Apostles) is a piece for male choruses and orchestra, composed in 1843. Wagner had just successfully played Rienzi in Dresden. However, Der fliegende Hollnder witnessed a bitter failure. Wagner, who had been elected at the beginning of the year to the committee of a cultural association in the city of Dresden, received a commission to evoke the theme of Pentecost. The premiere took place at the Dresdner Frauenkirche on 6 July 1843, and was performed by around a hundred musicians and almost 1,200 singers. The concert was very well received.


          After completing Parsifal, Wagner apparently intended to turn to the writing of symphonies. However, nothing substantial had been written by the time of his death.


          The overtures and orchestral passages from Wagner's middle and late-stage operas are commonly played as concert pieces. For most of these, Wagner wrote short passages to conclude the excerpt so that it does not end abruptly. This is true, for example, of the Parsifal prelude and Siegfried's Funeral Music. A curious fact is that the concert version of the Tristan prelude is unpopular and rarely heard; the original ending of the prelude is usually considered to be better, even for a concert performance.


          One of the most popular wedding marches played as the bride's processional in English-speaking countries, popularly known as "Here Comes the Bride", takes its melody from the " Bridal Chorus" of Lohengrin. In the opera, it is sung as the bride and groom leave the ceremony and go into the wedding chamber. The calamitous marriage of Lohengrin and Elsa, which reaches irretrievable breakdown twenty minutes after the chorus has been sung, has failed to discourage this widespread use of the piece.


          


          Writings


          Wagner was an extremely prolific writer, authoring hundreds of books, poems, and articles, as well as voluminous correspondence, throughout his life. His writings covered a wide range of topics, including politics, philosophy, and detailed analyses (often mutually contradictory) of his own operas. Essays of note include "Oper und Drama" ("Opera and Drama", 1851), an essay on the theory of opera, and " Das Judenthum in der Musik" ("Judaism in Music", 1850), a polemic directed against Jewish composers in general, and Giacomo Meyerbeer in particular. He also wrote an autobiography, My Life (1880).


          


          Theatre design and operation


          Wagner was responsible for several theatrical innovations developed at the Bayreuth Festspielhaus, an opera house specially constructed for the performance of his operas (for the design of which he appropriated many of the ideas of his former colleague, Gottfried Semper, which he had solicited for a proposed new opera house at Munich). These innovations include darkening the auditorium during performances, and placing the orchestra in a pit out of view of the audience. The Bayreuth Festspielhaus is the venue of the annual Richard Wagner Festival, which draws thousands of opera fans to Bayreuth each summer.


          The orchestra pit at Bayreuth is interesting for two reasons:


          
            	The first violins are positioned on the right-hand side of the conductor instead of their usual place on the left side. This is in all likeliness because of the way the sound is intended to be directed towards the stage rather than directly on the audience. This way the sound has a more direct line from the first violins to the back of the stage where it can be then reflected to the audience.


            	Double basses, 'cellos and harps (when more than one used, e.g. Ring) are split into groups and placed on either side of the pit.

          


          


          Wagner's influence and legacy
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          Wagner made highly significant, if controversial, contributions to art and culture. In his lifetime, and for some years after, Wagner inspired fanatical devotion amongst his followers, and was occasionally considered by them to have a near god-like status. His compositions, in particular Tristan und Isolde, broke important new musical ground. For years afterward, many composers felt compelled to align themselves with or against Wagner. Anton Bruckner and Hugo Wolf are indebted to him especially, as are Csar Franck, Henri Duparc, Ernest Chausson, Jules Massenet, Alexander von Zemlinsky, Hans Pfitzner and dozens of others. Gustav Mahler said, "There was only Beethoven and Wagner". The twentieth century harmonic revolutions of Claude Debussy and Arnold Schoenberg (tonal and atonal modernism, respectively) have often been traced back to Tristan. The Italian form of operatic realism known as verismo owes much to Wagnerian reconstruction of musical form.


          Wagner made a major contribution to the principles and practise of conducting. His essay On conducting (1869) advanced the earlier work of Hector Berlioz and proposed that conducting was a means by which a musical work could be re-interpreted, rather than simply a mechanism for achieving orchestral unison. The central European conducting tradition which followed Wagner's ideas includes artists such as Hans von Bulow, Arthur Nikisch, Wilhelm Furtwangler and Herbert von Karajan.


          Wagner also made significant changes to the conditions under which operas were performed. It was Wagner who first demanded that the lights be dimmed during dramatic performances, and it was his theatre at Bayreuth which first made use of the sunken orchestra pit, which at Bayreuth entirely conceals the orchestra from the audience.


          Wagner's concept of leitmotif and integrated musical expression has been a strong influence on many 20th century film scores such as John Williams' music for Star Wars. American producer Phil Spector with his " wall of sound" was strongly influenced by Wagner's music. Wagner also heavily influenced rock composer Jim Steinman and led him to create what he called Wagnerian Rock. The rock subgenre of heavy metal music also shows a Wagnerian influence with its strong paganistic stamp. In Germany Rammstein and Joachim Witt (his most famous albums are called Bayreuth for that reason) are both strongly influenced by Wagner's music. The movie "The Ring of the Nibelungs" drew both from historical sources as well as Wagner's work, and set a ratings record when aired as a two-part mini-series on German television. It was subsequently released in other countries under a variety of names, including "Dark Kingdom: The Dragon King" in the USA.


          Wagner's influence on literature and philosophy is also significant. Friedrich Nietzsche was part of Wagner's inner circle during the early 1870s, and his first published work The Birth of Tragedy proposed Wagner's music as the Dionysian rebirth of European culture in opposition to Apollonian rationalist decadence. Nietzsche broke with Wagner following the first Bayreuth Festival, believing that Wagner's final phase represented a pandering to Christian pieties and a surrender to the new demagogic German Reich. In the twentieth century, W. H. Auden once called Wagner "perhaps the greatest genius that ever lived", while Thomas Mann and Marcel Proust were heavily influenced by him and discussed Wagner in their novels. He is discussed in some of the works of James Joyce although Joyce was known to detest him. Wagner is one of the main subjects of T. S. Eliot's The Waste Land, which contains lines from Tristan und Isolde and refers to The Ring and Parsifal. Charles Baudelaire, Stphane Mallarm and Paul Verlaine worshipped Wagner. Many of the ideas his music brought up, such as the association between love and death (or Eros and Thanatos) in Tristan, predated their investigation by Sigmund Freud.


          Not all reaction to Wagner was positive. For a time, German musical life divided into two factions, Wagner's supporters and those of Johannes Brahms; the latter, with the support of the powerful critic Eduard Hanslick, championed traditional forms and led the conservative front against Wagnerian innovations. Even those who, like Debussy, opposed him ("that old poisoner"), could not deny Wagner's influence. Indeed, Debussy was one of many composers, including Tchaikovsky, who felt the need to break with Wagner precisely because his influence was so unmistakable and overwhelming. Others who resisted Wagner's influence included Gioachino Rossini ("Wagner has wonderful moments, and dreadful quarters of an hour"), though his own " Guillaume Tell," at over four hours, is comparable in length to Wagner's operas.


          


          Controversies


          Wagner's operas, writings, his politics, beliefs and unorthodox lifestyle made him a controversial figure during his lifetime. In September 1876 Karl Marx complained in a letter to his daughter Jenny: "Wherever one goes these days one is pestered with the question: what do you think of Wagner?" Following Wagner's death, the debate about his ideas and their interpretation, particularly in Germany during the 20th Century, continued to make him politically and socially controversial in a way that other great composers are not. Much heat is generated by Wagner's comments on Jews, which continue to influence the way that his works are regarded, and by the essays he wrote on the nature of race from 1850 onwards, and their putative influence on the anti-Semitism of Adolf Hitler.


          


          Antisemitism


          Prior to 1850 there is little evidence that Wagner held any strong views on Jews. However, in that year he published " Das Judenthum in der Musik" (originally translated into English as "Judaism in Music," by which name it is still known, but better rendered as "Jewishness in Music") under a pseudonym in the Neue Zeitschrift fr Musik. The essay began as an attack on Jewish composers, particularly Wagner's contemporaries (and rivals) Felix Mendelssohn and Giacomo Meyerbeer, but expanded to accuse Jews of being a harmful and alien element in German culture. Wagner wrote that the German people were repelled by Jews due to their alien appearance and behaviour: "with all our speaking and writing in favour of the Jews' emancipation, we always felt instinctively repelled by any actual, operative contact with them." He argued that Jewish musicians were only capable of producing music that was shallow and artificial, because they had no connection to the genuine spirit of the German people.


          The initial publication of the article attracted little attention, but Wagner republished it as a pamphlet under his own name in 1869, leading to several public protests at performances of Die Meistersinger von Nrnberg. Wagner repeated similar views in several later articles, such as "What is German?" (1878), and subsequent memoirs of him often recorded his derogatory comments on Jews. Although many have argued that he suggested only that Jews should suppress their Jewish-ness, others have interpreted sections of his writing literally, to mean wiping out or burying the Jewish people.


          Some biographers have suggested that antisemitic stereotypes also appear in his operas. The characters of Mime in the Ring, Sixtus Beckmesser in Die Meistersinger, and Klingsor in Parsifal are thought to be Jewish stereotypes, though they are not explicitly identified as such in the libretto. These claims are disputed. In all of Wagner's many writings about his works, there is no mention of an intention to caricature Jews in his operas; nor does any such notion appear in the diaries written by Cosima Wagner, which record his views on a daily basis over a period of 8 years.


          Despite his very publicly shared disparaging views concerning Jews, Wagner continued to have Jewish friends, colleagues and supporters throughout his life.


          


          Racism & Nazi appropriation


          Some biographers have asserted that Wagner in his final years came to believe in the racist philosophy of Arthur de Gobineau, and that this is reflected in the opera Parsifal. Wagner showed no significant interest in Gobineau until 1880, when he read Gobineau's An Essay on the Inequality of the Human Races. However, Wagner had completed the libretto for Parsifal by 1877, and the original drafts of the story date back to 1857.


          Despite this lack of chronology, it is sometimes claimed that Parsifal is a racist opera which reflects Gobineau's influence. Wagner's own writings show that he was very interested in Gobineau's idea that Western society was doomed because of miscegenation between "superior" and "inferior" races. However, he does not seem to have subscribed to Gobineau's belief in the superiority of the supposed Germanic or " Nordic" race.


          Wagner's writings on race would probably be considered unimportant were it not for the influence of his son-in-law Houston Stewart Chamberlain, who expanded on Wagner and Gobineau's ideas in his 1899 book The Foundations of the Nineteenth Century, a work proclaiming the superiority of Aryan races which later became required reading for members of the Nazi party.


          Adolf Hitler was an admirer of Wagner's music, and used it to extol his heroic mythology of the German nation. There continues to be debate about the extent to which Wagner's views might have influenced the Nazis. As with the works of Nietzsche, the Nazis used those parts of Wagner's thought which were useful for propaganda and ignored or suppressed the rest. For example Joseph Goebbels banned Parsifal in 1939, shortly before the outbreak of the Second World War, due to the perceived pacifistic overtones of the opera.


          As a result of this appropriation by the Nazi party, Wagner's operas have never been staged in the modern state of Israel. Although his works are broadcast on Israeli government-owned radio and television stations, attempts to stage public performances in Israel have been halted by protests, including protests from Holocaust survivors.
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          In mathematics, particularly in complex analysis, a Riemann surface, first studied by and named after Bernhard Riemann, is a one-dimensional complex manifold. Riemann surfaces can be thought of as "deformed versions" of the complex plane: locally near every point they look like patches of the complex plane, but the global topology can be quite different. For example, they can look like a sphere or a torus or a couple of sheets glued together.


          The main point of Riemann surfaces is that holomorphic functions may be defined between them. Riemann surfaces are nowadays considered the natural setting for studying the global behaviour of these functions, especially multi-valued functions such as the square root and other algebraic functions, or the logarithm.


          Every Riemann surface is a two-dimensional real analytic manifold (i.e., a surface), but it contains more structure (specifically a complex structure) which is needed for the unambiguous definition of holomorphic functions. A two-dimensional real manifold can be turned into a Riemann surface (usually in several inequivalent ways) if and only if it is orientable. So the sphere and torus admit complex structures, but the Mbius strip, Klein bottle and projective plane do not.


          Geometrical facts about Riemann surfaces are as "nice" as possible, and they often provide the intuition and motivation for generalizations to other curves, manifolds or varieties. The Riemann-Roch theorem is a prime example of this influence.


          


          Definitions


          There are several equivalent definitions of a Riemann surface.


          
            	A Riemann surface X is a complex manifold of complex dimension one. This means that X is a well-behaved space endowed with a so-called atlas: for every point x  X there is an environment, which looks like the complex plane. The map carrying the structure of the complex plane to the Riemann surface is called chart. Two charts which overlap are required to be compatible in a certain sense.


            	A Riemann surface is a Riemannian manifold of (real) dimension two - whence the name Riemann surface together with a conformal structure. Again, manifold means that locally at any point x of X, the space is supposed to be like the real plane. The supplement "Riemann" signifies that X is endowed with a so-called Riemannian metric g, which allows to measure angles on the manifold. Two such metrics are considered equivalent if the angles they measure are the same. Choosing a metric, and hence an equivalence class of metrices on X is the additional datum of the conformal structure.

          


          A complex structure gives rise to a conformal structure by choosing the standard Euclidean metric given on the complex plane and transporting it to X by means of the charts.


          


          Examples


          
            [image: The Riemann sphere.]

            
              The Riemann sphere.
            

          


          
            	The complex plane C is perhaps the most basic Riemann surface. The map f(z) = z (the identity map) defines a chart for C, and {f} is an atlas for C. The map g(z) = z* (the conjugate map) also defines a chart on C and {g} is an atlas for C. The charts f and g are not compatible, so this endows C with two distinct Riemann surface structures. In fact, given a Riemann surface X and its atlas A, the conjugate atlas B = {f*: f  A} is never compatible with A, and endows X with a distinct, incompatible Riemann structure.

          


          
            	In an analogous fashion, every open subset of the complex plane can be viewed as a Riemann surface in a natural way. More generally, every open subset of a Riemann surface is a Riemann surface.

          


          
            	Let S = C  {} and let f(z) = z where z is in S \ {} and g(z) = 1 / z where z is in S \ {0} and 1/ is defined to be 0. Then f and g are charts, they are compatible, and { f, g } is an atlas for S, making S into a Riemann surface. This particular surface is called the Riemann sphere because it can be interpreted as wrapping the complex plane around the sphere. Unlike the complex plane, it is compact.

          


          
            [image: A torus.]

            
              A torus.
            

          


          
            	The theory of compact Riemann surfaces can be shown to be equivalent to that of projective algebraic curves that are defined over the complex numbers and non-singular. For example, the torus C/(Z+ Z), where  is a complex non-real number, corresponds, via the Weierstrass elliptic function associated to the lattice Z+ Z, to an elliptic curve given by an equation

          


          
            	
              
                	y2=x3 + a x + b.

              

            


            	
              Tori are the only Riemann surfaces of genus one, surfaces of higher genera g are provided by the hyperelliptic surfaces

              
                	y2=P(x),

              

            


            	where P is a complex polynomial of degree 2g+1.

          


          
            	Important examples of non-compact Riemann surfaces are provided by analytic continuation.

          


          


          Further definitions and properties


          As with any map between complex manifolds, a function f: M  N between two Riemann surfaces M and N is called holomorphic if for every chart g in the atlas of M and every chart h in the atlas of N, the map h o f o g-1 is holomorphic (as a function from C to C) wherever it is defined. The composition of two holomorphic maps is holomorphic. The two Riemann surfaces M and N are called biholomorphic (or conformally equivalent to emphasize the conformal point of view) if there exists a bijective holomorphic function from M to N whose inverse is also holomorphic (it turns out that the latter condition is automatic and can therefore be omitted). Two conformally equivalent Riemann surfaces are for all practical purposes identical.


          


          Orientability


          We noted in the preamble that all Riemann surfaces, like all complex manifolds, are orientable as a real manifold. The reason is that for complex charts f and g with transition function h = f(g-1(z)) we can consider h as a map from an open set of R2 to R2 whose Jacobian in a point z is just the real linear map given by multiplication by the complex number h'(z). However, the real determinant of multiplication by a complex number  equals ||2, so the Jacobian of h has positive determinant. Consequently the complex atlas is an oriented atlas.


          


          Functions


          Every non-compact Riemann surface admits non-constant holomorphic functions (with values in C). In fact, every non-compact Riemann surface is a Stein manifold.


          In contrast, on a compact Riemann surface X every holomorphic function with value in C is constant due to the maximum principle. However, there always exists non-constant meromorphic functions (=holomorphic functions with values in the Riemann sphere C  {}). More precisely, the function field of X is a finite extension of C(t), the function field in one variable, i.e. any two meromorphic functions are algebraically dependent. This statement generalizes to higher dimensions, see Siegel (1955).


          


          Analytic vs. algebraic


          The above fact about existence of nonconstant meromorphic functions can be used to show that any compact Riemann surface is a projective variety, i.e. can be given by polynomial equations inside a projective space. Actually, it can be shown that every compact Riemann surface can be embedded into the complex projective plane. This is a surprising theorem: Riemann surfaces are given by locally patching charts. If one global condition, namely compacity, is added, the surface is necessarily algebraic. This feature of Riemann surfaces allows to study them with either the means of analytic or algebraic geometry. The corresponding statement for higher-dimensional objects is false, i.e. there are compact complex 2-folds which are not algebraic. On the other hand, every projective complex manifold is necessarily algebraic, see Chow's theorem.


          As an example, consider the torus T:= C/(Z+ Z). The Weierstrass function [image: \wp_\tau(z)] belonging to the lattice Z+ Z is a meromorphic function on T. This function and its derivative [image: \wp'_\tau(z)] generate the function field of T. There is an equation


          
            	[image:  [\wp'(z)]^2=4[\wp(z)]^3-g_2\wp(z)-g_3,]

          


          where the coefficients g2 and g3 depend on , thus giving an elliptic curve E in the sense of algebraic geometry. Reversing this is accomplished by the j-invariant j(E), which can be used to determine  and hence a torus.


          


          Classification of Riemann surfaces


          The realm of Riemann surfaces can be divided into three regimes: hyperbolic, parabolic and elliptic Riemann surfaces. This distinction is given by the uniformization theorem which states that every simply connected Riemann surface is conformally equivalent one of the following:


          
            	the complex plane C


            	the Riemann sphere C  {}, also denoted P1C

          


          or


          
            	the open disk D:= {z  C: |z| < 1} or equivalently the upper half-plane H:= {z  C: Im(z) > 0}.

          


          According to the equivalence of two definitions given above, the uniformization theorem can also be stated in terms of conformal geometry: every connected Riemann surface X admits a unique complete 2-dimensional real Riemann metric with constant curvature -1, 0 or 1 inducing the same conformal structure. The surface X is called hyperbolic, parabolic, and elliptic, respectively. The existence of these three types parallels the several (Non-)Euclidean geometries.


          The general technique of associating a manifold X its universal cover Y, and expressing the original X as the quotient of Y by the group of deck transformations gives a first overview over Riemann surfaces.


          


          Elliptic Riemann surfaces


          By definition, these are the surfaces X with constant curvature +1. The Riemann sphere C  {} is the only example. (Elliptic curves are examples of parabolic Riemann surfaces. The naming comes from the history: elliptic curves are associated to elliptic functions, which in turn show up in calculating the circumference of ellipses).


          


          Parabolic Riemann surfaces


          By definition, these are the surfaces X with constant curvature 0. Equivalently, by the uniformization theorem, the universal cover of X has to be the complex plane.


          There are then three possibilities for X. It can be the plane itself, an annulus, or a torus


          
            	T:= C / (Z  Z).

          


          The set of representatives of the cosets are called fundamental domains. Care must be taken insofar as two tori are always homeomorphic, but in general not biholomorphic to each other. This is the first appearance of the problem of moduli. The modulus of a torus can be captured by a single complex number  with positive imaginary part. In fact, the marked moduli space ( Teichmller space) of the torus is biholomorphic to upper half-plane or equivalently the open unit disk.


          


          Hyperbolic Riemann surfaces


          The Riemann surfaces with curvature -1 are called hyperbolic. This group is the "biggest" one.


          The celebrated Riemann Mapping Theorem states that any simply connected strict subset of the complex plane is biholomorphic to the unit disk. Therefore the open disk with the Poincar-metric of constant curvature -1 is the local model of any hyperbolic Riemann surface. According to the uniformization theorem above, all hyperbolic surfaces are quotients of the unit disk.


          Examples include all surfaces with genus g>1 such as hyper-elliptic curves.


          For every hyperbolic Riemann surface, the fundamental group is isomorphic to a Fuchsian group, and thus the surface can be modelled by a Fuchsian model H/ where H is the upper half-plane and  is the Fuchsian group. The set of representatives of the cosets of H/ are free regular sets and can be fashioned into metric fundamental polygons. Quotient structures as H/ are generalized to Shimura varieties.


          Unlike elliptic and parabolic surfaces, no classification of the hyperbolic surfaces is possible. Any connected open strict subset of the plane gives a hyperbolic surface; consider the plane minus a Cantor set. A classification is possible for surfaces of finite type: those with finitely generated fundamental group. Any one of these has a finite number of moduli and so a finite dimensional Teichmller space. The problem of moduli (solved by Lars Ahlfors and extended by Lipman Bers) was to justify Riemann's claim that for a closed surface of genus g, 3g - 3 complex parameters suffice.


          When a hyperbolic surface is compact, then the total area of the surface is 4(g-1), where g is the genus of the surface; the area is obtained by applying the Gauss-Bonnet theorem to the area of the fundamental polygon.


          


          In art and literature


          
            	One of M. C. Escher's works, Print Gallery, is laid out on a cyclically growing grid that has been described as a Riemann surface.


            	In Aldous Huxley's novel Brave New World, "Riemann Surface Tennis" is a popular game.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Riemann_surface"
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        Right- and left-hand traffic


        
          

          
            [image: drive on rightdrive on left]

            
              drive on rightdrive on left
            

          


          Traffic directionality refers to regulations requiring all vehicular traffic to keep either to the left or the right side of the road. Whether the right or the left ( relative direction) is specified depends on the laws of each country. This is so fundamental to vehicular transport that it is commonly referred to as the rule of the road. The purpose of the rule of the road is to facilitate traffic flow and reduce the likelihood of head-on collisions. About 34% of the world by population drive on the left, and 66% on the right. By roadway distances, about 28% drive on the left, and 72% on the right, even though originally most traffic drove on the left worldwide.


          


          History


          
            [image: Map of the world showing the driving directions for all countries and any changes that have occurred, beginning with Finland's change in 1858drives on rightdrove on left, now drives on rightdrives on leftdrove on right, now drives on lefthad different rules of the road within borders, now drives on right]

            
              Map of the world showing the driving directions for all countries and any changes that have occurred, beginning with Finland's change in 1858
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          The Mishna records that the Kohanim in the Jewish Temple in Jerusalem would ascend the altar on the east (right) side and descend on the west (left).


          In 1998, archaeologists found a well-preserved track leading to a Roman quarry near Swindon, England. The grooves in the road on one side were observed to be much deeper than those on the other side, which would make sense given that carts would be driven without any load on the way to the quarry, but would return laden with stone. These grooves suggest that the Romans drove on the left, at least in this particular location.


          In fact, some believe that ancient travellers on horseback generally rode on the left side of the road. As more people are right-handed, horsemen would thus be able to hold the reins with their left hands and keep their right hand freeto offer in friendship to passing riders or to defend themselves with swords, if necessary. This also explains why men's jackets and shirts have the buttons on the right. It was important to be able to reach a weapon inside a cloak, so for a right-handed person, the cloak had the left flap over the right flap and the right hand could easily reach in and grab the weapon.


          The first legal reference in Britain to an order for traffic to remain on the left occurred in 1756 with regard to London Bridge. The Highway Act 1773 contained a recommendation that horse traffic should remain on the left and this is enshrined in section 78 of the Highway Act 1835.


          In the late 1700s, a shift from left to right took place in countries such as the United States, when teamsters started using large freight wagons pulled by several pairs of horses. The wagons had no drivers seat, so the driver sat on the left rear horse and held his whip in his right hand. Seated on the left, the driver naturally preferred that other wagons overtake him on the left so that he could be sure to keep clear of the wheels of oncoming wagons. He did that by driving on the right side of the road.


          The British, however, kept to the left. They had smaller wagons, and the driver sat on the wagon, usually on the right side of the front seat. From there he could use his long whip in his right hand without entangling it in the cargo behind him. In that position, on the right side of the wagon, the driver could judge the safety margin of overtaking traffic by keeping to the left side of the road. Countries that became part of the British Empire adopted the keep-left rule too, although there were some exceptions. Canada, for example, where the maritime provinces and Vancouver (later to become British Columbia) drove on the left, eventually changed to the right in order to make border crossings to and from the United States easier. Nova Scotia switched to driving on the right on April 15, 1923. During World War II, Canadian truck makers Ford, Chevrolet and Chrysler built 'Canadian Military Pattern' [CMP] trucks for use throughout the British Empire and most were RH drive to use in LHT countries.


          On most early motor vehicles, the driving seat was positioned centrally. Some car manufacturers later chose to place it near the centre of the road to help drivers see oncoming traffic, while others chose to put the driver's seat on the kerb side so that the drivers could avoid damage from walls, hedges, gutters and other obstacles. Eventually the former idea prevailed.


          In Europe, the 20th century saw a slow but steady shift from keep-left to keep-right. Portugal switched to the right early in the 20th century. Austria and Czechoslovakia changed to the right when occupied by Nazi Germany at the end of the 1930s, and Hungary followed suit. Sweden changed in 1967 and Iceland in 1968. Today, just four European countries still drive on the left: Britain, Ireland, Cyprus, and Malta. All four are island nations that have no border with countries that drive on the right and all have at one point been under British rule.


          


          Terminology


          A country's traffic-handedness is most properly designated with reference to the rule of the road, i.e., the side of the road along which traffic flows. Using such a referent, countries are said to have left-hand traffic (LHT) or right-hand traffic (RHT). However, traffic-handedness is sometimes designated with reference to the placement of the steering wheel and driver's seat within vehicles. Using this terminology, countries are said to be left-hand drive (LHD) or right-hand drive (RHD). In almost all cases, the placement of the steering wheel is opposite to the rule of the road: LHT countries use RHD vehicles, and RHT countries use LHD vehicles. Confusion can arise from the misuse of LHD and RHD to indicate the side of the road along which vehicles are driven. In addition, there have been markets (such as some Caribbean islands, and Sweden before the change from LHT to RHT in 1967) that use mostly LH-drive vehicles with LH-traffic, or mostly RH-drive vehicles with RH-traffic. In addition, wrong hand-drive vehicles are permitted in many markets.


          


          Right-hand traffic


          
            	Oncoming traffic is seen coming from the left.


            	Left-turning traffic must cross oncoming traffic.


            	Most traffic signs facing motorists are on the right-hand side of the road.


            	Traffic on roundabouts (traffic circles or rotaries) goes anticlockwise (counter-clockwise).


            	Pedestrians crossing a two-way road should first look for traffic from their left.


            	Most vehicles have a left-hand driver's position, instruments and controls.

          


          


          Left-hand traffic


          
            	Oncoming traffic is seen coming on the right side.


            	Right-turning traffic must cross oncoming traffic.


            	Most traffic signs facing motorists are on the left side of the road.


            	Traffic on roundabouts (traffic circles or rotaries) goes clockwise.


            	Pedestrians crossing a two-way road should first look for traffic from their right.


            	Most vehicles have a right-hand driver's position, instruments and controls.

          


          Changing sides at borders


          
            [image: The Change of traffic directions at the Laos–Thai border takes place on Lao territory just off the Thai–Lao Friendship Bridge.]

            
              The Change of traffic directions at the LaosThai border takes place on Lao territory just off the ThaiLao Friendship Bridge.
            

          


          
            [image: Thai-Myanmar friendship bridge.]

            
              Thai-Myanmar friendship bridge.
            

          


          There are many instances of traffic having to change sides at border crossings, such as at those between Afghanistan and Pakistan, Laos and Thailand, Sudan and Uganda. Thailand is particularly notable in the context of border crossings, as it is the only sizeable country that has nearly all of its borders with countries that drive on the opposite side. It drives on the left, but 90% (4,357km or 2,707miles) of its borders are with countries that drive on the right, with only Malaysia driving on the left since Myanmar (Burma) changed from driving on the left to driving on the right in 1970.


          Many borders are formed from natural barriers such as mountains or rivers, and this is particularly true of borders where traffic changes sides of the road, especially in Asia. These natural barriers make the number of border crossings much lower than would otherwise be the case. Furthermore, given their remoteness, most mountain border crossings have relatively low traffic volumes and so changing sides of the road is even less of an issue.


          The four most common ways of switching traffic from one side to the other at borders are:


          
            	
              Traffic lights. Examples are:

              
                	Friendship Bridge between Thailand and Laos, change takes place on Lao side - photo, photo


                	Second ThaiLao Friendship Bridge, between Thailand and Laos, change takes place on Thai side


                	Friendship Bridge between Thailand ( Mae Sot) and Myanmar (Myawaddy) - photo


                	New bridge between Thailand ( Mae Sai) and Myanmar (opened in 2006) - photo

              

            

          


          
            	
              Crossover bridges. Examples are:

              
                	Lok Ma Chau between Hong Kong and mainland China - Google Maps


                	Lotus Bridge between Macau and mainland China - Google Maps

              

            

          


          
            	
              Border roads intersect with roundabouts or other one-way traffic systems. Examples are:

              
                	Man Kam To between Hong Kong and mainland China - Google Maps


                	Land border between Macau and mainland China - Google Maps

              

            

          


          
            	
              No automatic infrastructure (signposts and directions only), most commonly found at borders with low vehicular traffic volumes. Examples are:

              
                	Poipet between Thailand and Cambodia - photo, photo


                	Old bridge between Thailand (Mae Sai) and Myanmar - photo, photo


                	Khunjerab Pass between Pakistan and China - photo

              

            

          


          


          Changing the rule


          The most common reason for countries to switch to driving on the right is for conformity with neighbours, as it increases the safety of cross-border traffic. For example, former British colonies in Africa, such as Gambia, Sierra Leone, Nigeria, and Ghana, have all changed from left- to right-hand traffic, as they all share borders with former French colonies, which drive on the right. The former Portuguese colony of Mozambique has always driven on the left, as all its neighbours are former British colonies. Decisions by countries to drive on the right typically concern conformity and uniformity rather than practical reasons. There are historical exceptions, such as postilion riders in France, but such historical advantages do not apply to modern road vehicles.


          In the former British Crown colony of Hong Kong and the former Portuguese enclave of Macau, traffic continues to drive on the left, unlike in mainland China, despite the fact that they are now its Special Administrative Regions. On the other hand, Taiwan, formerly under Japanese rule, changed to driving on the right in 1946 after the government of the Republic of China assumed administration; the same happened in Korea (both North and South), a former Japanese colony. However, some trains in Seoul, as well as pedestrian traffic in the subway system, still keep to the left.


          


          Foreign occupation and military transit


          Many countries have temporarily or permanently changed their rule of the road as a result of foreign occupation. Recent examples include Austria, Czechoslovakia ( details) and Hungary under German rule or military transit in the 1930s and 1940s. The Channel Islands also changed to driving on the right under German occupation, but changed back after liberation in 1945. The Falkland Islands did the same under Argentine control during the 1982 Falklands War. East Timor changed to driving on the left under Indonesian rule in 1976, and continues the practice as an independent state. The Japanese region of Okinawa changed from left to right under US control; in 1978, Okinawa was returned to Japanese sovereignty, and the driving rules reverted to left hand traffic as in mainland Japan.


          


          Uniformity


          
            [image: Traffic driving on the right in Savoy Court in London (the UK usually drives on the left)]

            
              Traffic driving on the right in Savoy Court in London (the UK usually drives on the left)
            

          


          
            [image: Vehicles driving on the left on the A1 Motorway near Washington Services in Tyne and Wear, England heading towards Scotland.]

            
              Vehicles driving on the left on the A1 Motorway near Washington Services in Tyne and Wear, England heading towards Scotland.
            

          


          Article 9(1) of the United Nations' Geneva Convention on Road Traffic (1949) requires each country to have a uniform direction of traffic, i.e. each country may have either left-hand traffic or right-hand traffic, but not both. The exact wording of the article is:


          
            
              	

              	All vehicular traffic proceeding in the same direction on any road shall keep to the same side of the road, which shall be uniform in each country for all roads. Domestic regulations concerning one-way traffic shall not be affected.

              	
            

          


          Before that, a country could have different rules in different parts, for example Canada until the 1920s.


          When islands are excluded, the only continents in which the same rule of the road applies over the entire continent are:


          
            	Australia and New Zealand with left-hand traffic.


            	Mainland Europe, since Sweden changed to right-hand traffic in 1967.


            	North America, including Central America, since British Honduras changed to right-hand traffic in 1961.

          


          Africa, Asia, and South America have land borders where drivers must change to the other side of the road.


          


          Vehicles


          


          Legal restrictions on wrong-hand drive vehicles


          For safety reasons (and in some cases political or economic reasons), some countries have banned the sale or import of vehicles with the steering wheel on the wrong side.


          In Australia this is the case with non-vintage (i.e. less than 30 years old) LHD vehicles, with the result that Australians who import such vehicles usually must pay sometimes thousands of dollars to convert them to RHD. The exceptions are for vehicles registered in Western Australia and the Northern Territory - both which have at various times hosted U.S. military facilities and had vehicles imported, used and sold by U.S service personnel in circulation. The Australian Capital Territory (ACT) previously allowed non-vintage LHD vehicles to be registered, but changed its legislation some years ago.


          In New Zealand, LHD vehicles may be privately imported, and driven locally under a LHD permit. Since 1999, only LHD vehicles older than 20 years or cars owned and operated for at least 90 days may be privately imported. Diplomats and Operation Deep Freeze personnel are exempted from these restrictions.


          In the Philippines, RHD vehicles especially cars, are banned. Public buses and vans imported from Japan are converted to LHD, and passenger doors are created on the right side. However, some vans keep their doors on the left side, leading to the odd (and dangerous) situation in which passengers have to exit toward oncoming traffic.


          Cambodia banned the use of RHD cars, many of which were smuggled from Thailand, from 2001, even though RHD vehicles accounted for 80 percent of vehicles in the country. The government threatened to confiscate all such vehicles unless they were converted to LHD, in spite of the considerable expense involved. According to a BBC report, changing the steering column from right to left would cost between US$600 and US$2,000, in a country where average annual income was less than US$1,000.


          
            [image: A RHD Toyota Landcruiser in front of a Pyongyang hotel]

            
              A RHD Toyota Landcruiser in front of a Pyongyang hotel
            

          


          Although it drives on the right, North Korea has imported various used RHD vehicles from Japan, from tourist buses to Toyota Land Cruisers.


          However, many used vehicles exported from Japan to countries like Russia and Peru are already converted to LHD. But even if the driver's position is left unchanged, some jurisdictions require at least readjustment of the headlights.


          Singapore bans LHD vehicles from being imported for personal local registration, but temporary usage by tourists of LHD vehicles is allowed. However, diplomatic vehicles in Singapore are exempt from the RHD-only ruling, and there are a few hydrogen and fuel cell powered LHD vehicles currently undergoing trials in Singapore.


          In Taiwan, Article 39 of the Road Traffic Security Rules ( zh:道路交通安全規則) require a steering wheel to be on the left side of a vehicle to pass an inspection when registering the vehicle, so RHD vehicles may not be registered in Taiwan. This rule does not apply retroactively, so a RHD vehicle that was registered before this rule does not lose its registered status and may continue to be legally driven.


          In Trinidad and Tobago, LHD vehicles are banned except for returning nationals who were resident in a foreign country and are importing a vehicle for personal use. LHD vehicles are also allowed to be imported for use as funeral hearses.


          In West Africa, once-British Ghana and Gambia have also banned RHD vehicles. Their traffic has been changed from on the left to on the right. Ghana prohibited new registrations of RHD vehicles after 1 August 1974, three days before the traffic change on 4 August 1974. RHD vehicles may be imported only temporarily into Sierra Leone, for example for humanitarian programmes, but must be rexported at the end of the operation.


          Most of the above bans on RHD and LHD vehicles apply only to locally-registered vehicles. Countries that have signed the 1968 Vienna Convention on Road Traffic are not allowed to make such restrictions on foreign-registered vehicles. Paragraph 1 of Annex 5 states "All vehicles in international traffic must meet the technical requirements in force in their country of registration when they first entered into service". Therefore all signatory countries and most non-signatory countries allow the temporary import (e.g. by tourists) of foreign-registered vehicles, no matter which side the steering wheel is on. Oman, which has not signed the convention bans all foreign-registered RHD vehicles.


          Both RHD and LHD vehicles may generally be registered in any European Union member state, but there are some restrictions and regulations. Slovakia, despite being a member of the European Union, does not allow the local registration of RHD vehicles, even if the vehicle is imported from one of the four EU countries that drive on the left (UK, Ireland, Cyprus, and Malta). Lithuania has prohibited new RHD vehicle registration since 1993.


          


          Headlamps and other lighting equipment


          Most low-beam headlamps are specifically designed for use on one side of the road or the other. Headlamps for use in LH-traffic countries have low-beam headlamps that "dip to the left", i.e., the light is distributed with a downward/leftward bias to show the driver the road and signs ahead without blinding oncoming traffic. Headlamps for RH-traffic countries have low beams that "dip to the right", with most of their light directed downward/rightward. Within Europe, when driving a vehicle with RH-traffic headlamps in a LH-traffic country or vice versa for a limited time (as for example on holiday or in transit), it is a legal requirement to adjust the headlamps temporarily so that the wrong-side hot spot of the beam does not dazzle oncoming drivers. This may be achieved by adhering blackout strips or plastic prismatic lenses to a designated part of the lens, but some varieties of the projector-type headlamp can be made to produce a proper LH- or RH-traffic beam by shifting a lever or other movable element in or on the lamp assembly.


          Because blackout strips and adhesive prismatic lenses reduce the safety performance of the headlamps, most countries require all vehicles registered or used on a permanent or semi-permanent basis within the country to be equipped with headlamps designed for the correct traffic-handedness. In the UK, US government and military personnel who brought RHT/LHD cars with them used to 'trade' headlamp assemblies with a person returning to the US. The newcomer then had proper LHT lights and the US-bound returnee had proper RHT ones again. As most 50s-80s headlamps were interchangeable, this 'swap' could save motorists time and money.


          Anecdotal reporters have observed the requirement to adjust headlamps for the traffic-handedness of the country is increasingly flouted, and is now rarely enforced by European police forces. In France, this may be due in part to the 1993 deletion of the previous requirement for selective yellow headlamp light; foreign-registered vehicles are now much less conspicuous at night.


          Without sidecars attached, motorcycles, motor scooters, mopeds, and bicycles are almost symmetric with their handlebars in the centre. However, motorcycles are often equipped with automotive-type asymmetrical-beam headlamps that likewise require adjustments or replacement when brought into a country with opposite traffic-handedness.


          


          Rear fog lamps


          Within the EU, vehicles must be equipped with one or two red rear fog lamps. A single rear fog lamp may be located on the vehicle centreline, or on the driver's side of the vehicle. It may not be located on the passenger's side of the vehicle. This sometimes requires the purchase and installation of local-market lighting components.


          


          Buses


          
            [image: Comparison of continental door (left) against standard emergency exit door (right) on Plaxton Paramount coaches.]

            
              Comparison of continental door (left) against standard emergency exit door (right) on Plaxton Paramount coaches.
            

          


          Buses typically have passenger doors only on the kerb side, which severely restricts their ability to operate effectively on the opposite side of the road to that for which they were designed. Increasingly, touring coaches, which are likely to cross frontiers of traffic-handedness during their duties, are fitted with a door on the opposite side from the kerb, to simplify access and egress in the foreign country. In Britain this is known as a "continental door", since its usefulness will be in continental Europe. It doubles as an emergency exit, but is much more user-friendly than an exit designed solely for emergency use.


          It is usually fairly straightforward to retrofit a non-kerb-side door on buses with relatively low floor height, for example the many traditional British double-deckers sold on for tourist use in the USA and Canada.


          


          Postal vehicles


          Post Office cars & vans in different countries such as the United States, Finland and Sweden have the steering wheel on the opposite side to normal vehicles. This is so the driver can easily drive up next to mailboxes or get out straight onto the pavement without having to walk around their vehicle, or put mail in boxes without getting out of their vehicle at all. In the US, rural mail carriers must provide their own vehicles and have a limited selection of RHD vehicles that they can choose to buy or lease. Some utility service vehicles are also RHD to allow dismounting at the kerb and some newspaper carriers use RHD vehicles to deliver papers to kerbside boxes rather than drive along routes on the wrong side.


          


          Trains


          Trains often do not operate on the same side of the road as cars do. In France, for instance, the first train lines were built by British engineers, so kept to the left - which is the opposite for cars. The Paris RER trains keep left, but have to operate on separate tracks within the Paris Metro area which was designed to run on the right. Another anomaly occurs in the Alsace- Moselle region, where trains keep to the right because the lines were built in the late 19th century when Alsace-Moselle had been part of Germany. Bridges at the former border allow the trains to swap sides.


          Moreover the exceptions of left or right hand driving are much more common for trains than for cars. Initially, most steam engines were RHD, with the driver (engineer) sitting on the right, and the fireman (conductor) sitting on the left. This was customary in the UK and it spread to the USA and elsewhere in the world. RHD was never converted to LHD even if the trains switched to right-hand running. RHD remains the customary way for operating trains, with the driver on the right and assistant, sitting on the left side of the cab. Ironically, some railways, particularly, the London Underground, switched to LHD with left-hand running. Left Hand Drive with left hand running also became common on UK mainline railways, with the Great Western being the only of the "big four" to keep the driver on the right.


          In countries with trains keeping to the right it is often said that RHD is safer, as it is possible that something from a train passing on the left track (like opened cargo doors) may hit the train. In such case driver on the right is safer than if he were sitting to the left. Also, since signs and signals are usually placed on the outside of double track formations (e.g left hand side for left hand running or right hand side for right hand running), having the driver on the side as well makes it easier for them to see signs and signals, and also to view back along the platform either directly or using mirrors, particularly useful with one person operated trains. Finally, if 'train orders' or 'tokens' (permission to continue beyond a station or other control point) are handed-up or grabbed by the engine driver while rolling past, being on the 'outside' is mandatory to receive these 'orders/tokens'...


          Unlike on the road, it is possible for trains to safely run on the wrong side so long as bi-directional signalling is installed. This is normally only done in limited circumstances, since junctions and other infrastructure is usually optimised for running in one direction.
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              Train entering the Channel Tunnel from France
            

          


          Countries with trains generally keeping to the right (incomplete list)


          
            	Spain (except in the north)


            	Canada


            	Bulgaria


            	Czech Republic


            	Croatia


            	Denmark


            	Finland


            	Germany


            	Hungary


            	Indonesia


            	Latvia


            	Mexico


            	Netherlands


            	Norway


            	Philippines


            	Poland


            	Romania


            	Russia (except between Moscow and Ryazan)


            	Taiwan


            	USA (except for trains operating on the former Chicago & North Western right-of-way)

          


          Countries with trains generally keeping to the left (incomplete list):


          
            	Argentina


            	Australia


            	Belgium


            	Brazil


            	China


            	Chile


            	France (except: trains in Alsace and the Moselle part of the Lorraine region; all metros except Paris and Lyon)


            	Hong Kong (except MTR Ma On Shan Line)


            	India


            	Ireland


            	Israel


            	Italy


            	Japan


            	Malaysia


            	Myanmar


            	New Zealand


            	Pakistan


            	Portugal


            	Singapore


            	Slovenia


            	South Africa


            	Spain


            	Sri Lanka


            	Sweden


            	Switzerland


            	Taiwan


            	UK

          


          


          Trams (Streetcars)


          Tram and streetcar systems generally follow the same rules as normal road traffic in the country concerned, both on road and on reserved sections. Various exceptions existed or have existed, examples including the now-removed system in London and the current system in Blackpool where some sections of tramway had or have both tracks on the same side of the road with no physical separation from road traffic.


          The driver is usually positioned towards the centre of the vehicle, although some one person operated trams have been developed where the driver sits towards the centre of the road (e.g on the left hand running Blackpool system, the driver is on the right) with the passenger doors on the kerb side.


          


          Boats


          Generally all water traffic keeps to the right. This is historically because, prior to the use of a rudder, the boat was steered by a tiller, which was located on the right-hand side of the boat, because the helmsman, standing in the middle of the boat and looking ahead, used his right hand to operate it. By keeping to the right, boats pass port-to-port, protecting the steering oar. Traditionally, boats would also moor with the left hand side to the quay to prevent damage to the steering oar, and this was referred to as larboard (loading side), later replaced by port to prevent confusion from the similar sounding words. When modern style rudders fixed to the stern were developed, the helmsman was moved amidships (on the centreline), and when wheels replaced tillers this generally remained the same. Some boats, typically smaller pleasure craft and wooden 'speedboats' have the wheel on the left hand side, to give a better view of approaching and passing traffic.


          However, there are many exceptions, often indicated on the particular bridge itself.


          


          Priority


          As well as the side of the road, priority rules also differ between countries. In the United Kingdom, priority is always indicated by signs or road markings, in that almost every junction not governed by traffic lights or a roundabout has a concept of a major road and minor road. In most of Continental Europe, the default priority is to give way to the right, but this default is overridden by signs or road markings on all but very minor roads. In many residential areas in Germany and Luxembourg now you have to give way to the right in an effort to slow down traffic. In France, until the 1980s, the "priorit  droite" (give way to the right) rule was employed at most roundabouts, in that traffic already on the roundabout had to give way to traffic entering the roundabout. At a roundabout, "priorit  droite" works this way: traffic already on the roundabout gives way to traffic entering the roundabout. Most French roundabouts now have give-way signs for traffic entering the roundabout. One exception is the Place de l'toile in Paris (the location of the Arc de Triomphe). Traffic on this particular roundabout is so chaotic that French insurance companies deem any accident on the roundabout to be equal liability. British, and Irish drivers, who are accustomed to having right of way by default unless they are specifically told to give way, are often more confused by the default give-way-to-the-right rule used on minor roads in nearby Continental Europe than they are by switching sides of the road.


          


          Lanes


          When driving on the left:


          
            	Overtaking (passing) is on the right if permitted


            	The lane designated for normal driving and turning left is on the left


            	Most highway exits are on the left


            	Overtaking is in some circumstances permitted on the left. In the UK overtaking on the left (colloquially known as 'undertaking') is not usually permitted, except in certain circumstances, such as when the vehicle being passed is indicating to make a right turn, in a queue of slow-moving traffic, or on a one-way street where all lanes are travelling in one direction. Directives generally require all traffic to keep left unless overtaking.


            	Turn-to-left after stop is sometimes allowed at stop signs/lights.

          


          When driving on the right:


          
            	Overtaking (passing) is on the left if permitted


            	The lane designated for normal driving and turning right is on the right


            	Most highway exits are on the right


            	Overtaking is in some circumstances permitted on the right.


            	Traffic is required to keep right


            	Right turn (in some places after stopping the vehicle) is allowed at intersections


            	In most European right-hand drive countries, the lack of turn arrow markings on the pavement implies that the left lane is used by left-turning traffic, the right lane by traffic going straight and turning right and all others lanes for going straight. Such rules in USA vary between the states


            	The driver should give way to the incoming vehicle on the right

          


          


          Specific jurisdictions


          


          Afghanistan


          Afghanistan drives on the right. Most vehicles in much of the country, however, are RHD cars imported from neighbouring Pakistan (with the exception of Herat and other western provinces). In the capital Kabul, most drivers have adapted to this problem, leaning over the passenger seat (on the car's left side) before making a left turn or before the dangerous practice of overtaking other vehicles by veering into the left (oncoming traffic) lane. The country also has a large volume of military vehicle traffic from the U.S., Canada and EU militaries, much of which is LHD.


          


          Australia


          Australia drives on the left. For many decades all Australian states and territories used the "give way to the right" rule, requiring vehicles, even on major, multi-lane roads, to give way to another vehicle entering (however abruptly) from a side road and turning right onto the major road. As traffic densities and speeds increased, the collision rate became too great and the rule was changed in the late 1980s, with turning movements made much safer by various combinations of line marking, signposting and the introduction of the "T rule". However, the old rule can still apply in cases such as failed traffic lights on crossroads or unmarked rural junctions.


          


          Austria-Hungary


          The Austro-Hungarian Empire drove on the left. Successive countries switched to the right separately. Austria did it in stages, beginning from the west:


          
            	Vorarlberg: 1919,


            	Tirol and western half of Salzburg: 1930,


            	Carinthia and East Tirol: 1935,


            	Upper Austria, Styria, eastern half of Salzburg: June 1, 1938,


            	Lower Austria: September 19, 1938.

          


          Poland's Galicia switched to the right around 1924. Czechoslovakia planned to start driving on the right on May 1, 1939, but the change in Bohemia and Moravia was prompted by the German occupation forces (Bohemia: March 26, 1939). Hungary also acted later than planned: the government decided about the change in June 1939 but postponed it and finally introduced it at 3am on 6 July 1941 outside Budapest and at 3am on 9 November 1941 in Budapest.


          


          Burma (Myanmar)


          As a former British colony, cars in Burma (Myanmar) drove on the left side until 1970, when the military administration of Ne Win decreed that traffic would drive on the right side of the road. It is alleged that this was because Ne Win had been advised by his soothsayer, who had said "move to the right". In spite of the change, most passenger vehicles in the country today are RHD, being second-hand vehicles imported from Japan, Thailand, and Singapore. Buses imported from Japan that were never converted from RHD to LHD, have doors on the right side in offset position, unlike their counterparts in the Philippines. However, government limousines, imported from the People's Republic of China, are LHD. Virtually all vehicles are driven with a passenger in place to watch the oncoming traffic and inform the driver as to whether it is safe to overtake or not, as the driver cannot see this from his RHD position.


          


          Canada


          Until the 1920s, the rule of the road in Canada varied from province to province, with British Columbia, New Brunswick, Nova Scotia, and Prince Edward Island having cars driving on the left, and the other provinces and territories having motorists driving on the right. Starting with the interior of British Columbia on 15 July 1920 and ending with Prince Edward Island on 1 May 1924, these provinces changed to driving on the right. Newfoundland was not part of Canada until 1949, and its motorists drove on the left until 2 January 1947. Some RHD vehicles can be found, particularly smaller Canada Post service trucks. These have extra mirrors to increase driver visibility. A few other vehicles, such as some garbage trucks may have dual LHD and RHD. The advantage of such arrangements is that the driver can hop in and out of the vehicle easily. RHD vehicles are allowed for import in Canada, providing that they were manufactured over 15 years ago. One of the very few places in Canada where traffic drives on the left is in Montreal on Autoroute 20 for the 3kilometers (2mi) between its junctions with Route 138 and Autoroute 15. The two roadways remain separated for this entire distance and the changing of sides does not interfere in any way with the flow of traffic.


          


          Caribbean


          The English-speaking Caribbean typically follows the keep-to-the-left rule and as a result, most cars have a RHD configuration. Examples of this may be noted in such countries as Barbados, Jamaica and Trinidad & Tobago. In certain islands such as the British Virgin Islands, U.S. Virgin Islands, the Cayman Islands, the Bahamas, as well as Turks and Caicos Islands, most passenger cars are LHD, being imported from the United States or Brazil. Only some government cars and those imported from RHD countries (Japan and the United Kingdom among others)are RHD. The U.S. Virgin Islands are particularly known for having a high accident rate caused by American tourists from the mainland who are unfamiliar with driving on the left in their rental cars.


          


          China (mainland)


          Until 1946, driving in mainland China was mixed, with cars in the northern provinces driving on the right (probably to concur with Russian practice, which was "keep right" from 1920), and cars in the southern provinces such as Guangdong driving on the left, probably a result of their proximity to the British crown colony of Hong Kong and the Portuguese exclave of Macau.


          After 1946, China followed the United States, by changing to driving on the right, due to political reasons that the United States helped China to fight against Japanese occupation during World War II and American cars (mostly LHD) were already popular in the mainland.


          During the Cultural Revolution (1966-1976), Red Guards in some cities considered that to drive on the right side of road was to take the "rightist's route/policy", and they were said to have ordered vehicles to drive on the left side. Some also attempted to reverse the traditional meaning of traffic signals by having the red light mean "go" and the green light "stop". These two changes caused a great deal of confusion and resistance so both were abolished within several months.


          There is still a great deal of confusion among drivers when they travel between the Special Administrative Regions of Hong Kong and Macau, and the rest of China. Hong Kong and Macau continue to drive on the left, while the rest of China drives on the right. It can be very disorienting, since the traffic is on opposite sides of the road, and the internal vehicle configurations are reversed as well.


          


          Croatia


          Croatia was part of the Austro Hungarian Empire at the beginning of the century, and after the collapse of the empire, it started driving on the right. Sometimes, on parking garage entrances of the left side of a one-way street the lanes on the entrance are reversed to provide for unrestricted flow of traffic between the garage and the street. One such example is the Importanne Gallery parking garage. This was done so the traffic lanes in the one way street from which one enters the garage would not cross.


          


          Cyprus


          A former British colony, Cyprus drives on the left, and cars sold locally are right hand drive, including those used by the British forces in the Sovereign Base Areas of Akrotiri and Dhekelia. However, owing to its political and economic isolation, many vehicles in the self-proclaimed Turkish Republic of Northern Cyprus are left hand drive, being imported from Turkey. An increasing number of right hand drive grey import vehicles from Japan are now sold in both parts of the island.


          


          Gibraltar


          Although the British overseas territory of Gibraltar changed to driving on the right on 16 June 1929, in order to avoid accidents involving vehicles from Spain, some public buses until recently were RHD, with a special door allowing passengers to enter on the right hand side. However, most passenger cars are LHD, as in Spain, with the exception of second-hand cars brought in from the UK and Japan and some vehicles used by the British forces.


          


          Guyana and Suriname


          Guyana and Suriname are the only two remaining countries in the mainland Americas that still drive on the left. As a result of the construction of the Pan-American Highway, four mainland American countries switched to driving on the right between 1943 and 1961, the last of which was Belize. Both Guyana and Suriname are separated from their neighbours by large rivers, over which no road bridges have yet been built. The inland south of both countries is sparsely populated with very few roads and hence no border crossings.


          However, in the south west of Guyana near Lethem, work is under way to build the Takutu River Bridge across the Takutu River into neighbouring Brazil, which drives on the right. Unlike road bridges between other countries that drive on opposite sides of the road, the changeover system will be in the country that drives on the left, i.e. Guyana, where one lane will pass under the other on the bridge's access road. Despite stalling construction in recent years, Brazil is keen to open the bridge, as it will give Brazil access to Caribbean sea ports on the north coast of South America. Brazil intends to permit Guyana registered (RHD) vehicles to go no further than the Brazilian border town of Bonfim. It is expected that Brazilian (LHD) vehicles will be able to drive all the way through Guyana to the coast. The bridge is expected to be completed by the middle of 2007. Once opened, the Takutu Bridge will be the Americas' only border crossing where traffic changes sides of the road.


          In Suriname most of the privately owned buses are imported from Japan, since the exits are designed for driving on the left. Most state-owned buses, however, are from the US (LHD) and often the placement of the exits has to be adjusted.


          


          Hong Kong and Macau


          Being a former British colony, Hong Kong follows the United Kingdom in driving on the left. Macau, a former Portuguese exclave, follows Hong Kong in driving on the left because most of the RHD cars in Macau are imported through Hong Kong. Macau did not follow either Mainland China in 1946 or Portugal in 1928 in switching to driving on the right.


          Under the auspices of the one country, two systems arrangement, traffic continues to move on the left in Hong Kong and Macau, now Special Administrative Regions of the People's Republic of China, unlike in the mainland. Most vehicles are RHD and even suppliers for the People's Liberation Army have specially made RHD version vehicles for the garrison to drive in Hong Kong and Macau. LHD exceptions include some buses providing services to and from the mainland. Vehicles registered in Hong Kong and Macau are required to have a special number plate issued by the authorities in Guangdong province to drive legally on the mainland.


          There are three road border crossing points between mainland China and Hong Kong. The largest and busiest is Lok Ma Chau ( aerial map), which features two separate changeover systems on the mainland side. The next largest is Man Kam To, where there is no changeover system and the border roads on the mainland side simply intersect as one-way streets with a main road. There are two border crossing points between mainland China and Macau. The newer crossing point is the Lotus Bridge, which crosses a narrow channel of sea between the mainland and Macau, and was opened at the end of 1999 ( aerial map). The Lotus Bridge was designed to cater for high traffic volumes and features three lanes in each direction as well as a full changeover system on the mainland side, comprising bridges that loop around each other by 360 to swap the direction of the traffic. At the older Macau crossing point, there is no changeover system and the border roads continue with traffic on the left on the mainland side, and simply intersect on to a roundabout. All of these Chinese changeover systems can be viewed in high resolution using Google Earth.


          


          Iceland


          Iceland switched traffic from left to right at 06:00 on Sunday May 26, 1968. The only injury from the changeover was a boy on a bicycle who broke his leg. Numerous buses were also stuck in traffic jams.


          


          India
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          India continued the colonial practice of driving on the left hand side of the road after independence. Now all vehicles are RHD with the government banning all new LHD vehicles in the country except under special circumstances, such as cars imported duty free by foreign embassies. Such vehicles are often left hand drive so that they cannot be registered in India, and are subsequently resold undercutting the nascent luxury car industry which is subject to high duty levels. 


          Indonesia


          Indonesia, the world's fourth most populous country, drives on the left, despite being a former colony of the Netherlands, which drives on the right. It may have changed to driving on the left during British occupation between 1811 and 1816. Even though the country is an archipelago there are three land borders, those with Malaysia, East Timor and Papua New Guinea. All of these countries also drive on the left, Malaysia as a legacy of British rule, East Timor as a result of previous Indonesian occupation and Papua New Guinea as a result of Australian rule following World War I until 1975. However, until the late 1960s and early 1970s, cars imported from the US were left hand drive. However, Indonesian railways, when double tracked, are left hand drive.


          


          Ireland


          The Republic of Ireland is the next largest European state after the UK to drive on the left. Given that the Republic of Ireland shares a land border with the United Kingdom (Northern Ireland) this is very unlikely to change in future. Visitors to Ireland are very likely to encounter a warning sign near Irish air and sea ports, reminding them to drive on the left.


          


          Italy


          Which side of the road the Romans drove on is disputed. Archaeological evidence in Britain seems to indicate driving on the left and old Roman roads in Turkey suggest Romans used the right hand side of the road. In Italy the practice of traffic driving on the right first began in the late 1890s, but it was not until the mid 1920s that it became standard throughout the country. There was a long period when traffic in the countryside drove on the right while major cities continued to drive on the left. Rome, for example, did not change from left to right until 20 October 1924. Milan was the last Italian town to change to driving on the right ( August 3, 1926). Cars had remained right-hand drive (RHD) until this time. Lancia did not produce LHD cars until as late as the early 1960s, and only stopped making RHD cars altogether in 1994. Lancia is expected to start manufacturing RHD cars again in 2008.


          


          Japan


          Japan is one of the few countries outside the Commonwealth of Nations to drive on the left. An informal practice of left-hand passage dates at least to the Edo period, when samurai are said to have passed each other to the left in order to avoid knocking swords with each other (as swords were always worn to the left side). During the late 1800s, Japan built its first railways with British technical assistance, and double-tracked railways adopted the British practice of running on the left. However, army troops were ordered to keep to the right while travelling on roads, creating a double standard that was not legally resolved until 1924, when all road travel in Japan switched to the left.


          After the defeat of Japan during World War II, Okinawa was under control of the United States and made to drive on the right. Okinawa changed back to driving on the left when it was returned to Japan. The change took place at 06:00 on 30 July 1978. It is one of very few places to have changed from right to left hand traffic in the late twentieth century.


          In Japan, foreign cars sold locally have traditionally been LHD, which is regarded as exotic or a status symbol. This even applies to British brands (although cars for the British market have the steering wheel on the right), in part because many have been imported via the U.S., but many other European countries have made RHD models for the Japanese market. Many tollbooths in Japan have a special lane for LHD vehicles. However, some U.S. manufacturers have made RHD models for the Japanese market (e.g., the Ford Taurus, Saturn S-Series and Chevrolet Cavalier), albeit with limited success.


          


          Malta


          Malta was a British colony from 1800 to 1964 and continues to drive on the left hand side of the road. As a standard on new imported cars, local vehicles are right hand drive. Since Malta is now a EU member it is now common to find left hand drive vehicles also (tourists overland or else second hand imports from other EU countries with left hand steering).


          


          New Zealand


          Even though New Zealand drives on the left, the country has an unusual variation to the priority rules at intersections. The most notable is that drivers turning left at an intersection have to not only give way to traffic travelling straight through into the road they wish to take, but they must also give way to traffic wishing to turn right into the road they wish to take. This rule also used to apply in the Australian state of Victoria until the early 1990s.


          


          Pakistan


          Pakistan continued the British practice of driving on the left hand side of the road after its independence in 1947. Pakistan is the westernmost country in Asia to drive on the left, and it borders Afghanistan, Iran and China, all of which drive on the right. The Khyber Pass border crossing with Afghanistan is one of the most well known places where traffic changes sides of the road.


          


          Russian Federation


          Driving on the right was introduced in Russia by the decree of Empress Elisaveta Petrovna on February 5, 1752. (in Russian)


          Although Russia drives on the right, cheaper grey import cars from Japan are more popular than LHD cars of the same class. Russia is estimated to have more than 1.5 million RHD vehicles on its roads. In the far eastern regions, such as Vladivostok or Khabarovsk, RHD vehicles make up to 90% of the total. This includes not only private cars, but also police cars, ambulances, and many other municipal and governmental vehicles.


          During spring 2005, the rumour that RHD vehicles would be completely banned from the roads drove thousands of protesters to the streets everywhere in the country. On 4 July 2005 Russian minister of industry and energy Viktor Khristenko announced that RHD vehicles would be allowed on the roads but would have to conform to all Russian traffic safety requirements.


          


          Samoa


          Samoa, a German colony until occupied by New Zealand at the start of World War I, currently drives on the right-hand side of the road. In September 2007, the Samoan government announced plans to switch over to driving on the left-hand side of the road with RHD vehicles. The change is planned to come into effect in October 2008. The purpose of the change is to allow Samoans to use cheaper RHD vehicles sourced from Australia and New Zealand, and so that the large number of Samoans living in these two countries can drive on the side of the road that they're familiar with when they visit home. If the change goes ahead, Samoa will become the first territory to change the side of the road for driving in 30 years. The leader of the current Government, Prime Minister Hon. Tuilaepa Sailele Malie Legaoi leader of the Human Rights Protection Party (HRPP) has come under scrutiny from Samoa's private sector saying that this amendment will set back small to medium enterprises whose main business falls into the vehicle industry.


          


          South Korea


          In South Korea the cars travel on the right hand side of the road, but people walk on the left hand side of the walkway. There are signs everywhere in the country reminding pedestrians that they must walk on the left. This custom was impressed on the South Koreans by the Japanese before WWII. Recently many people have expressed an interest in switching to the right side for walking. There are even some crosswalks that are set up for right hand pedestrian traffic.


          


          Sweden
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          Sweden had left-hand traffic (Vnstertrafik in Swedish) from approximately 1734, when it changed back from a short period of right-hand traffic starting in 1718. Finland, under Swedish rule until 1809, also drove on the left, and continued to do so as a Russian Grand Duchy until 1858.


          This continued well into the 20th century, despite the fact that virtually all the cars on the road in Sweden were LHD. (One argument for this was that it was necessary to keep an eye on the edge of the road, something that was important on the narrow roads in use at the time). Also, Sweden's neighbours, Norway and Finland already drove on the right, leading to confusion at border crossings.


          In 1955 a referendum was held on the issue, resulting in an 82.9%-to-15.5% vote against a change to driving on the right. Nevertheless, in 1963 the Swedish parliament passed legislation ordering the switch to right-hand traffic. The changeover took place at 5am on Sunday, September 3, 1967, which was known in Swedish as Dagen H (H-Day), the 'H' being for Hgertrafik or right-hand traffic.


          Since Swedish cars were LHD, experts had suggested that changing to driving on the right would be safer, because drivers would have a better view of the road ahead. Indeed, fatal car-to-car and car-to-pedestrian accidents dropped sharply as a result, mostly because people initially drove more slowly and more carefully. However, the accident rate rose back to its original position within two years. There are still a number of places in Sweden where left-hand traffic remains for reasons of economy, and naturally all of these have partitions between lanes.


          


          United Kingdom
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            	Vehicles within United States visiting forces bases in the United Kingdom drive on the left, even though the United States does not provide specific right-hand drive vehicles for its green fleet. However, its white fleet does have right-hand drive vehicles. This is unlike British practice in Germany, where even UK green fleet vehicles for British Forces Germany have been left-hand drive. Traditionally, LHD vehicles registered in the UK have 'LHD' warning labels on them to warn following motorists of this fact.


            	On some British Army training locations, where the army once trained for conflict in Eastern Europe during the Cold War, traffic is meant to travel on the right. Most military bases in the UK though have the normal rule of driving on the left.


            	There are several locations in the UK where traffic passes other traffic coming in the opposite direction on the left hand side, but most locations are separated by a barrier (such as on the south side of Portman Square in London). In Savoy Court outside the Savoy Hotel, among other places, however, there is no barrier.


            	As a result of European Union legislation ensuring the free movement of goods, many British consumers exercise their right to buy RHD cars from car dealers in any other EU country, where they are often cheaper, despite originating from the same factories as UK-sourced cars. Models obtained from other EU countries often have a lower value upon resale due to shorter warranty periods and dealers protecting local interests.


            	During the Lockerbie bomb trial of 2000-02, Camp Zeist in the Netherlands was decreed to be British territory subject to Scottish law. However, Dumfries and Galloway Police, who were responsible for policing traffic movements within the compound, effected a clause which required drivers to comply with the Continental European practice of driving on the right.


            	Although the United Kingdom is separated from Continental Europe by the English Channel, the level of cross-Channel traffic is higher than any other place in the world where road traffic changes sides of the road; the Channel Tunnel alone carries 3.5 million vehicles per year between the UK and France. Most vehicles crossing the English Channel, whether via the Channel Tunnel or on ferries, are UK-registered RHD vehicles. Relatively few drivers from Continental Europe take their LHD cars to the UK, but large numbers of British drivers take their RHD cars to Continental Europe for holidays and even for one-day shopping trips. It was reported in 2000 that Eurotunnel wished to build a second Channel Tunnel because the existing rail services are expected to outgrow their capacity by 2025. Unlike the existing rail tunnels, a drive-through road tunnel was planned, comprising a single bore tunnel containing one carriageway on top of the other. Each carriageway would have at least two lanes in each direction and it is likely that the rule of the road would change upon passing through immigration entry controls. When using the existing Channel Tunnel, one passes through immigration entry controls of the destination country before entering the tunnel. This principle would no doubt also be used for a road tunnel, particularly to prevent any queuing of vehicles back into the tunnel. This being the case, vehicles travelling to France would keep to the right and vehicles travelling to the UK would keep to the left. Therefore when exiting the tunnel, drivers would continue directly on to the road network in the destination country without stopping. The current status of this project is unclear.

          


          


          United States


          As British colonies, the original thirteen states drove on the left-hand side. The switch to driving on the right started following independence by the U.S., influenced by a number of factors, including wishes to cast off links to the colonial past.


          The first keep-right law in the United States, passed in 1792, applied to the Philadelphia and Lancaster Turnpike, between Lancaster and Philadelphia. New York (in 1804) and New Jersey (in 1813) also enacted keep-right rules.


          Early American motor vehicles were produced in RHD, following the practice established by horse-drawn buggies. This changed in the early years of the 20th century: Ford changed to LHD production in 1908, and Cadillac in 1916.


          Many imported RHD cars are also found on the road in the United States, especially classic cars or other collectors' items.


          Today, U.S. motor vehicles are always LHD (except some postal service vehicles, garbage trucks, many parking enforcement vehicles and other uncommon specialty vehicles), and motorists nearly always drive on the right and overtake (pass) on the left.


          American rules of the road sometimes permit overtaking on the right side (multi- lane highways, one-way streets, or when overtaking (passing) other vehicles preparing to turn left). The laws vary from state to state.


          The only U.S. territory where driving still is on the left (as of 2007) is the United States Virgin Islands, to remain compatible with the nearby British Virgin Islands.


          


          Places where traffic keeps to the right


          Note: Italics indicates year of change to driving on the right.


          
            
              	
                Afghanistan

                Albania

                Algeria

                American Samoa

                Andorra

                Angola (1928)

                Argentina (1945)

                Armenia

                Aruba

                Austria (1935-38)

                Azerbaijan

                Bahrain (1967)

                Belarus

                Belgium

                Belize (1961)

                Benin

                Bolivia

                Bosnia and Herzegovina

                Brazil

                British Indian Ocean Territory

                Bulgaria

                Burkina Faso

                Burundi

                Cambodia

                Cameroon (1961)

                Canada

                Cape Verde (1928)

                Central African Republic

                Chad

                Chile

                China, mainland (1946)

                Colombia

                Comoros

                Congo (Brazzaville)

                Congo (Kinsasha)

                Costa Rica

                Cte d'Ivoire

                Croatia

                Cuba

                Czech Republic (1939, details)
 Denmark 1793*


              

              	
                Djibouti

                Dominican Republic

                Ecuador

                Egypt

                El Salvador

                Equatorial Guinea

                Eritrea (1964)

                Estonia

                Ethiopia (1964)

                Faroe Islands

                Finland (1858)

                France (1789)

                French Guiana

                French Polynesia Gabon

                Gambia (1965)

                Georgia

                Germany

                Ghana (1974)

                Gibraltar (1929)

                Greece

                Greenland

                Guadeloupe

                Guam

                Guatemala

                Guinea

                Guinea-Bissau (1928)

                Haiti

                Honduras

                Hungary (1941)

                Iceland (1968)

                Iran

                Iraq

                Israel

                Italy

                Jordan

                Kazakhstan

                Korea DPR

                Korea (1946)

                Kuwait

                Kyrgyzstan

                Laos


              

              	
                Latvia

                Lebanon

                Liberia

                Libya

                Liechtenstein

                Lithuania

                Luxembourg

                Macedonia

                Madagascar

                Mali

                Marshall Islands

                Martinique

                Mauritania

                Mayotte

                Mexico

                Micronesia

                Midway Atoll

                Moldova

                Monaco

                Mongolia

                Montenegro

                Morocco

                Myanmar (1970)

                Netherlands

                Netherlands Antilles

                New Caledonia

                Nicaragua Niger

                Nigeria (1972)

                Northern Mariana Is.

                Norway

                Oman

                Palau

                Panama (1943)

                Paraguay (1945)

                Peru

                Philippines (1946)

                Poland

                Portugal (1928)

                Puerto Rico

                Qatar

                Runion


              

              	
                Romania

                Russian Federation

                Rwanda

                Saint Pierre and Miquelon

                Samoa (1960s)

                San Marino

                So Tom and Prncipe (1928)

                Saudi Arabia

                Senegal

                Serbia

                Sierra Leone (1971)

                Slovakia (1939-41, details)

                Slovenia

                Somalia (1968)

                Spain (Oct 1924)

                Sudan (1973)

                Svalbard

                Sweden (1967, details)

                Switzerland

                Syria

                Taiwan (1946)

                Tajikistan

                Togo

                Tunisia

                Turkey

                Turkmenistan

                Ukraine

                United Arab Emirates

                United States (1792)

                Uruguay (1945)

                Uzbekistan

                Vanuatu

                Vatican City

                Venezuela

                Vietnam

                Wake Island

                Wallis and Futuna

                Western Sahara

                Yemen

              
            

          


          *1758 in Copenhagen, 1793 in the rest of Denmark


          Total: 164 countries


          


          Places where traffic keeps to the left


          Note: Italics indicates year of change to driving on the left.


          
            
              	
                Alderney

                Anguilla

                Antigua and Barbuda

                Australia

                Bahamas

                Bangladesh

                Barbados

                Bermuda

                Bhutan

                Botswana

                Brunei

                Cayman Islands

                Christmas Island

                Cocos (Keeling) Islands

                Cook Islands

                Cyprus

                Dominica

                East Timor (drove on right 1928-1976)

                Falkland Islands

                Fiji

                Grenada

                Guernsey

                Guyana

                Hong Kong - unlike mainland China

                India

              

              	
                Indonesia*

                Ireland

                Isle of Man

                Jamaica

                Japan ( Okinawa 1972)
 Jersey

                Kenya

                Kiribati

                Lesotho

                Macau - unlike mainland China

                Malawi

                Malaysia

                Maldives

                Malta

                Mauritius

                Montserrat

                Mozambique

                Namibia (1918)

                Nauru (1918)

                Nepal

                New Zealand

                Niue

                Norfolk Island

                Pakistan

                Papua New Guinea

              

              	
                Pitcairn Islands

                Saint Helena

                Saint Kitts and Nevis

                Saint Lucia

                Saint Vincent and the Grenadines

                Seychelles

                Singapore

                Solomon Islands

                South Africa

                Sri Lanka

                Suriname

                Swaziland

                Tanzania

                Thailand

                Tokelau

                Tonga

                Trinidad and Tobago

                Turks and Caicos Islands

                Tuvalu

                Uganda

                United Kingdom

                British Virgin Islands

                U.S. Virgin Islands - unlike rest of U.S.

                Zambia

                Zimbabwe

              
            

          


          * Until late 1960s, imported vehicles from USA were fitted with left-hand drive layout


          Total: 75 countries


          
            Retrieved from " http://en.wikipedia.org/wiki/Right-_and_left-hand_traffic"
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                  North Atlantic Right Whale breaching.
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                  Size comparison against an average human
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Order:

                    	Cetacea

                  


                  
                    	Suborder:

                    	Mysticeti

                  


                  
                    	Family:

                    	Balaenidae

                  


                  
                    	Genus:

                    	Eubalaena

                    Gray, 1864
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                  Range of the Eubalaena species.
                

              
            


            
              	Species
            


            
              	
                Eubalaena australis

                Eubalaena glacialis

                Eubalaena japonica

              
            

          


          Right whales are baleen whales belonging to the genus Eubalaena. Four right whale species are recognised in this genus.


          Sometimes the family Balaenidae is considered to be the family of right whales. Bowhead Whale, which has its own genus, Balaena also belongs to the Balaenidae family, and so is sometimes considered a right whale. However, this article focuses on the Eubalaena species.


          Right whales can grow up to 18 m (60 feet) long and weigh up to 100 tons. Their rotund bodies are mostly black, with distinctive callosities (roughened patches of skin) on their heads. They are called "right whales" because whalers thought the whales were the "right" ones to hunt, as they float when killed and often swim within sight of the shore. Populations were vastly reduced by intensive harvesting during the active years of the whaling industry. Today, instead of hunting them, people often watch these acrobatic whales for pleasure.


          The four Balaenidae species live in distinct locations. Approximate population figures:


          
            	300 North Atlantic Right Whales live in the North Atlantic;


            	200 North Pacific Right Whales live in the North Pacific;


            	7,500 Southern Right Whales are spread throughout the southern part of the Southern Hemisphere;


            	8,0009,200 Bowhead Whales are distributed entirely in the Arctic Ocean.

          


          


          Taxonomy


          After many years of shifting views on the number of Balaenidae species, recent genetic evidence indicates that there are four distinct species. These species have traditionally been allocated to two genera.


          The Bowhead Whale is currently considered an individual species and has been classified alone in its own genus since the work of Gray in 1821. The remaining three species are classified together in a separate genus. There is, however, little genetic evidence to support this two-genera view. Indeed, scientists see greater differences between the three Balaenoptera species than between the Bowhead Whale and the right whales. It therefore seems likely that all four species will be placed in one genus in a future review. In dealing with the three populations of Eubalaena right whales, authorities have historically disagreed over whether to categorize the three populations in one, two or three species. In the days of whaling, there was thought to be a single worldwide species. Later, morphological factors such as small differences in the skull shape of northern and southern animals indicated that there were at least two speciesone found only in the northern hemisphere, the other found in the Southern Ocean. Furthermore, no group of right whales has been known to swim through warm equatorial waters to make contact with the other (sub)species and (inter)breed: their thick layers of insulating blubber make it impossible for them to dissipate their internal body heat in tropical waters.


          In recent years, genetic studies have provided clear evidence that the northern and southern populations have not interbred for between 3million and 12million years, confirming the status of the Southern Right Whale as a distinct species. More surprising, then, has been the finding that the northern hemisphere Pacific and Atlantic populations are also distinct, and that the Pacific species (now known as the North Pacific Right Whale) is in fact more closely allied with the Southern Right Whale than with the North Atlantic Right Whale. While Rice continued to list two species in his 1998 classification, this was disputed by Rosenbaum et al. in 2000. and Brownell et al (2001). In 2005, Mammal Species of the World listed three species, indicating a seemingly more permanent shift to this preference.


          


          Three Eubalaena species theory


          Whale lice, parasitic cyamid crustaceans that live off skin debris, offer further information on Eubalaena right whale populations through their own genetic patterns. Because the lice reproduce much more quickly than whales, their genetic diversity is greater. Marine biologists at the University of Utah examined these lice genes and determined that their hosts split into three species 56million years ago, and that these species were all equally abundant before whaling began in the 11th century. The communities were first split off because of the joining of North and South America. The heat of the equator then separated them further into northern and southern groups. "This puts an end to the long debate about whether there are three [Eubalaena] species of right whale. They really are separate beyond a doubt," Jon Seger, the project's leader, told BBC News.


          


          Balaena fossil record


          A total of five Balaena fossils have been found in Europe and North America in deposits ranging from the late Miocene (about 10 mya) to early Pleistocene (about 1.5mya). These five records have each been accorded their own species statusB. affinis, B. etrusca, B. montalionis, B. primigenius and B. prisca. The last of these may yet prove to be the same as the modern Bowhead Whale. Prior to these there is a long gap back to the next related cetacean in the fossil recordMorenocetus was found in a South American deposit dating back 23million years.


          


          Synonyms and common names


          Due to their familiarity to whalers over a number of centuries the right whales have been given many names. These names were applied to right whales throughout the world, reflecting the fact that only one species was recognised at this time. In his novel Moby-Dick, Herman Melville writes: "Among the fishermen, the whale regularly hunted for oil is indiscriminately designated by all the following titles: The Whale; the Greenland Whale; the Black Whale; the Great Whale; the True Whale; the Right Whale."


          Halibalaena (Gray, 1873) and Hunterius (Gray, 1866) are junior synonyms for the genus Eubalaena. E. australis is the type species.


          The species-level synonyms are:


          
            	For E. australis: antarctica (Lesson, 1828), antipodarum (Gray, 1843), temminckii (Gray, 1864)


            	For E. glacialis: biscayensis (Eschricht, 1860), nordcaper (Lacepede, 1804)


            	For E. japonica: sieboldii (Gray, 1864)

          


          


          


          Description
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                    A North Atlantic Right Whale, clearly showing the distinctive callosities and curved mouth
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                    A Southern Right Whale in the breeding grounds at Peninsula Valds in Patagonia
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                    Drawing of a North Pacific Right Whale
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                    A North Atlantic Right Whale on a Faroese stamp
                  

                

              
            

          


          Right whales are easily distinguished from other whales by the callosities on their heads, a broad back without a dorsal fin, and a long arching mouth that begins above the eye. The body of the whale is very dark grey or black, occasionally with some white patches on the belly. The right whale's callosities appear white, not due to skin pigmentation, but to large colonies of cyamids or whale lice.


          Adults may be between 1118 m (3659 ft) in length and typically weigh 6080tonnes. The most typical lengths are 1316m (4252ft). The body is extremely robust with girth as much as 60% of total body length in some cases. The tail fluke is also broad (up to 40% of body length). The North Pacific species is on average the largest of the three Eubalaena right whales. The largest specimens of these may weigh 100tonnes.


          Right whales have between 200 and 300 baleen plates on each side of the mouth. These are narrow and approximately 2m long, and are covered in very thin hairs. The plates enable the whale to feed (see Diet below). The testicles of the right whale are likely to be the largest of any animal, each weighing around 500kg (1,100 lbs). At 1% of the whale's total body weight, this size is very large even taking into account the size of the whale. This suggests that sperm competition is important in the mating process. Right whales have a distinctive wide V-shaped blow, caused by the widely-spaced blowholes on the top of the head. The blow rises to 5m (16ft) above the ocean's surface.


          Females reach sexual maturity at 612 years and breed every 35 years. Both reproduction and calving take place during the winter months. Calves are approximately 1tonne (1.1 short tons) in weight and 46m in length at birth following a gestation period of 1year. The right whale grows rapidly in its first year, typically doubling in length. Weaning occurs after eight months to one year and the growth rate in later years is not well understoodit may be highly dependent on whether a calf stays with its mother for a second year.


          Very little is known about the life span of right whales because they are so scarce scientists cannot really study them. One of the few pieces of evidence is the case of a mother North Atlantic right whale that was photographed with a baby in 1935, then photographed again in 1959, 1980, 1985 and 1992; callosity patterns were used to ensure that it was the same animal. Finally, she was photographed in 1995 with a seemingly fatal head wound that is presumed to have been caused by a ship strike. The animal was around 70 years of age at death. Research on Bowhead Whales suggest reaching this age is not uncommon and may even be exceeded.


          
            [image: The distinctive V-shaped blow of a right whale.]

            
              The distinctive V-shaped blow of a right whale.
            

          


          Right whales are slow swimmers, reaching only 5 knots (9km/h) at top speed, but are highly acrobatic and frequently breach (jump clear of the sea surface), tail-slap and lobtail. Like other baleen whales, the species is not gregarious and the typical group size is only two. Larger groups of up to twelve have been reported, but these were not close-knit and may have been transitory.


          The right whale's only predators are the orca and humans. When danger lurks, a group of right whales may come together in a circle, with their tails pointing outwards, to deter a predator. This defence is not always successful and calves are occasionally separated from their mother and killed.


          


          Diet


          The right whale's diet consists primarily of zooplankton and tiny crustaceans such as copepods, as well as krill, and pteropods, although they are occasionally opportunistic feeders. They feed by "skimming" along with their mouth open. Water and prey enters the mouth but only the water can pass through the baleen and out again into the open sea. Thus, for a right whale to feed, the prey must occur in sufficient numbers to trigger the whale's interest; be large enough that the baleen plates can filter it; and be small enough that it does not have the speed to escape. The "skimming" may take place on the surface, underwater, or even close to the ocean's bottom, indicated by mud occasionally observed on right whales' bodies.


          


          Sound production and hearing


          Vocalizations made by right whales are not elaborate compared to those made by other whale species. The whales make groans, pops and belches that are typically around 500 Hz. The purpose of the sounds is not known but is likely to be a form of communication between whales within the same group.


          A report published in the Proceedings of the Royal Society B in December 2003 found that Northern Right Whales responded rapidly on hearing sounds similar to police sirenssounds of much higher frequency than those made by whales. On hearing the sounds they moved rapidly to the surface. The research was of particular interest because it is known that Northern Rights ignore most sounds, including those of approaching boats. Researchers speculate that this information may be useful in attempts to reduce the number of ship-whale collisions or to encourage the whales to surface for ease of harvesting.


          


          Whaling


          
            [image: Whaling in small wooden boats with hand harpoons was a hazardous enterprise, even when hunting the "right" whale.]

            
              Whaling in small wooden boats with hand harpoons was a hazardous enterprise, even when hunting the "right" whale.
            

          


          Right whales were so named because whalers thought they were the "right" whale to hunt. 40% of a right whale's body weight is blubber, which is of relatively low density. Consequently, unlike many other species of whale, deceased right whales float. Combined with the right whale's slowness through water they were easy to catch even for whalers equipped only with wooden boats and hand-held harpoons.


          The Basques were the first to commercially hunt right whales. They began doing so as early as the 11th century in the Bay of Biscay. The whales were hunted initially for their oil but, as meat preservation technology improved, the animal was also used for food. They reached eastern Canada by 1530 and the shores of Todos os Santos Bay (in Bahia, Brazil) by 1602. The last Basque whaling voyages were made prior to the commencement of the Seven Year's War (1756-1763). A few attempts were made to revive the trade, but they all failed. Basque shore whaling continued sporadically into the 19th century.


          Basques were replaced by the whalers from the new American colonies: the "Yankee whalers". Setting out from Nantucket, Massachusetts and Long Island, New York, the Americans were able to take up to 100 right whales in good years. By 1750 the North Atlantic Right Whale was as good as extinct for commercial purposes and the Yankee whalers moved into the South Atlantic before the end of the 18th century. The southernmost Brazilian whaling station was established in 1796, in Imbituba. Over the next one hundred years, Yankee whaling spread into the Southern and Pacific Oceans, where the Americans were joined by fleets from several European nations. The beginning of the 20th century saw much greater industrialization of whaling, and the takes grew rapidly. By 1937, there had been, according to whalers' records, 38,000 takes in the South Atlantic, 39,000 in the South Pacific, 1,300 in the Indian Ocean, and 15,000 in the north Pacific. Given the incompleteness of these records, the actual take was somewhat higher.


          As it became clear that stocks were nearly depleted, a worldwide total ban on right whaling was agreed upon in 1937. The ban was largely successful, although some whaling continued in violation of the ban for several decades. Madeira took its last two right whales in 1968. Japan took 23 Pacific right whales in the 1940s and more under scientific permit in the 1960s. Illegal whaling continued off the coast of Brazil for many years and the Imbituba land station processed right whales until 1973. The Soviet Union is now known to have illegally taken at least 3,212 Southern Right Whales during the 1950s and '60s, although it only reported taking 4.


          


          Population and distribution today


          
            
              	Estimating whale abundance
            


            
              	
                Because the oceans are so large, it is very difficult to accurately gauge the size of a whale population. The estimate of 7,000 Southern Right Whales came about following an IWC workshop held in Cape Town in March 1998.

                Researchers used data about adult female populations from three surveys (one in each of Argentina, South Africa and Australia collected during the 1990s) and extrapolated to include unsurveyed areas, number of males and calves using available male:female and adult:calf ratios to give an estimated 1999 figure of 7,000 animals. Further information may be obtained from the May 1998 edition of "Right Whale News" available online.

              
            

          


          Today, the three Eubalaena species inhabit three distinct areas of the globe: the North Atlantic in the western Atlantic Ocean, the North Pacific in a band from Japan to Alaska and the Southern in all areas of the Southern Ocean. The whales can only cope with the moderate temperatures found between 20 and 60 degrees in latitude. Thus the warm waters of the equatorial region form a barrier and prevent the northern and southern groups' inter-mixing. Although the Southern species in particular must travel across open ocean to reach its feeding grounds, the species is not considered to be pelagic. In general, they prefer to stay close to peninsulas and bays and on continental shelves, as these areas offer greater shelter and an abundance of their preferred foods.


          
            [image: A female North Atlantic Right Whale with her calf.]

            
              A female North Atlantic Right Whale with her calf.
            

          


          There are about 400 North Atlantic Right Whales, almost all living in the Western North Atlantic Ocean. In spring, summer and autumn, they feed in areas off the Canadian and north-east US coasts in a range stretching from New York to Nova Scotia. Particularly popular feeding areas are the Bay of Fundy and Cape Cod Bay. In winter, they head south towards Georgia and Florida to give birth.


          There have been a smattering of sightings further east over the past few decadesseveral sightings were made close to Iceland in 2003. It is possible that these are the remains of a virtually extinct eastern Atlantic stock, but examination of old whalers records suggest that they are more likely to be strays from further west. However, a few sightings are regular between Norway, Ireland, Spain, Portugal, the Canary Islands and even Sicily and at least the Norway individuals come from the Western stock.


          Only about 200 North Pacific right whales survive. Thus, the two northern right whale species are the most endangered of all large whales and two of the most endangered animals in the world. Based on current population density trends, both species are predicted to become extinct within 200 years. The Pacific species was historically found from the southern tip of Japan, across the Bering Strait and down the North American coast as far as California. Today, sightings are very rare and generally occur in the mouth of the Sea of Okhotsk and in the eastern Bering Sea. Although this species is very likely to be migratory like the other two species, its movement patterns over the year are not known.


          Southern Right Whales spend the summer months in the far Southern Ocean feeding, probably close to Antarctica. They migrate north in winter for breeding and can be seen around the coasts of Argentina, Australia, Brazil, Chile, Mozambique, New Zealand and South Africa. The total population is estimated to be between seven and eight thousand. Since hunting of the Southern Right Whale ceased, stocks are estimated to have grown by 7% a year. It appears that the South American, South African and Australasian groups intermix very little, if at all, because the fidelity of a mother to its feeding and calving habitats is very strong. The mother also passes these instincts to her calves.


          In Brazil, more than 300 individuals have been cataloged through photo identification (using their distinctive head callosities) by the Brazilian Right Whale Project, maintained jointly by Petrobras (the Brazilian state-owned oil company) and the International Wildlife Coalition. The State of Santa Catarina hosts a concentration of breeding and calving right whales from June to November, and females from this population are also known to calve off Argentinian Patagonia.


          


          Conservation


          
            [image: The remains of a North Atlantic Right Whale after it collided with a boat propeller.]

            
              The remains of a North Atlantic Right Whale after it collided with a boat propeller.
            

          


          The leading cause of death among North Atlantic right whales, which migrate through some of the world's busiest shipping lanes whilst journeying off the east coast of the United States and Canada, is injury sustained from being struck by ships. At least 16 reported deaths due to ship strikes were reported between 1970 and 1999, and probably many more remain unreported. Recognising that this toll could tip the balance of the already delicately poised species towards extinction, the United States government introduced measures to curb the decline. The National Oceanic and Atmospheric Administration's Atlantic Large Whale Take Reduction Plan was introduced in 1997. A key part of the plan was the introduction of mandatory reporting of large whale sightings by ships using U.S. ports. This requirement was implemented in July 1999.


          Whilst environmental campaigners were, as reported in 2001, pleased that the reporting plan has a positive effect, they wanted the government to do more. In particular they demanded that ships within 40km (25miles) of U.S. ports in times of known high right whale conservation be forced to maintain a speed of no more than 12knots (22km/h). The United States government, citing concerns about excessive disruption to trade, did not enforce such measures. The conservation groups Defenders of Wildlife, the Humane Society of the United States and the Ocean Conservancy thus sued the National Marine Fisheries Service (a sub-agency of the NOAA) in September 2005 for "failing to protect the critically endangered North Atlantic Right Whale, which the agency acknowledges is 'the rarest of all large whale species' and which federal agencies are required to protect by both the Marine Mammal Protection Act and the Endangered Species Act," and demanded that emergency measures be put in place to protect the whales. Both the North Atlantic and North Pacific species are listed as a "species threatened with extinction which [is] or may be affected by trade" (Appendix I) by CITES, and as Conservation Dependent by the IUCN Red List, and as endangered under the U.S. Endangered Species Act.


          A second major cause of morbidity and mortality in North Atlantic right whales is entanglement in fishing gear. Right whales filter feed plankton with their mouths wide open, exposing themselves to the risk of entanglement in any rope or net fixed in the water column. They commonly wrap rope around their upper jaws, flippers and tails. Most manage to escape with minor scarring, but some get seriously and persistently entangled. Such cases if sighted are sometimes successfully disentangled, but others are not and they die a most gruesome death over a period of months. There has been a major focus on the conservation status of the right whale in terms of an endangered species. However, equally significant is the extreme animal welfare concern such chronic fatal entanglements represent.


          The Southern Right Whale, listed as "endangered" by CITES and "lower risk - conservation dependent" by the IUCN, is protected in the jurisdictional waters of all countries with known breeding populations (Argentina, Australia, Brazil, Chile, New Zealand, South Africa and Uruguay). In Brazil, a federal Environmental Protection Area encompassing some 1,560km (602miles)and 130km (80miles)of coastline in Santa Catarina State was established in 2000 to protect the species' main breeding grounds in Brazil and promote regulated whale watching.


          On June 26, 2006, NOAA proposed the Strategy to Reduce Ship Strikes to North Atlantic Right Whales. The proposal, which is opposed by some shipping interests, envisages imposing a speed cap of 10knots (11.5miles per hour; 18.5km per hour) on specific routes during calving season for vessels 20m (65ft) or longer. The proposal is open for comments until August 25, 2006. According to the NOAA, 25 of the 71 right whale deaths reported since 1970 resulted from ship strikes.


          The Stellwagen Bank area has implemented an autobuoy (AB) program to acoustically detect right whales in the Boston Approaches and notify mariners of right whale detections via the Right Whale Listening Network website.


          


          Whale watching
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              A Southern Right Whale approaches close to whale watchers near Pennsula Valds in Patagonia.
            

          


          Southern Right Whales have made Hermanus, South Africa one of the world centers for whale watching. During the winter months (JulyOctober), Southern Right Whales come so close to the shoreline that visitors can watch whales from strategically-placed hotels. The town employs a "whale crier" ( cf. town crier) to walk through the town announcing where whales have been seen. Southern Right Whales can also be watched at other winter breeding grounds.


          In Brazil, Imbituba in Santa Catarina has been recognized as the National Right Whale Capital and holds annual Right Whale Week celebrations in September, when mothers and calves are more often seen. The old whaling station there has been converted to a museum documenting the history of right whales in Brazil. In Argentina, Pennsula Valds in Patagonia hosts (in winter) the largest breeding population of the species, with more than 2,000 animals catalogued by the Whale Conservation Institute and Ocean Alliance.


          
            Retrieved from " http://en.wikipedia.org/wiki/Right_whale"
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          The Rigveda (Sanskrit ऋग्वेद ṛgveda, a compound of ṛc "praise, verse" and veda "knowledge") is an ancient Indian sacred collection of Vedic Sanskrit hymns dedicated to the gods ( devas). It is counted among the four canonical sacred texts ( śruti) of Hinduism known as the Vedas, and is revered by Hindus around the world. Its verses are recited at prayers, religious functions and other auspicious occasions, putting it among the world's oldest religious texts in continued use.


          Philological and linguistic evidence indicate that the Rigveda was composed in the Sapta Sindhu (a land of seven great rivers), which is the region around present-day Punjab, roughly between 17001100 BCE (the early Vedic period). This makes it one of the oldest texts of any Indo-European language. There are strong linguistic and cultural similarities with the early Iranian Avesta, deriving from the Proto-Indo-Iranian times, often associated with the early Andronovo culture of ca. 2000 BCE.


          


          Text


          The Rigveda is organized in 10 books, known as Mandalas. Each mandala consists of hymns intended for various sacrificial rituals, called sūkta ( su- ukta, literally, "well recited, eulogy"), which in turn consist of individual stanzas called ṛc ("praise"), plural ṛcas, which are further analysed into units of verse called pada (" foot").


          The Mandalas are not of equal length or age. The "family books", mandalas 2-7, are the oldest part of the Rigveda and the shortest books; they are arranged by length and account for 38% of the text. RV 8 and RV 9, comprising hymns of mixed age, account for 15% and 9%, respectively. RV 1 and RV 10 are both the latest and the longest books, accounting for 37% of the text.


          


          Preservation


          The text in its surviving form was redacted, many centuries after the composition of the earliest hymns, in the Iron Age (c. 9th to 7th century BC), about co-evally with the redaction of the other Vedas. This compilation or redaction included orthoepic changes to the Vedic Sanskrit, such as regularization of sandhi (called by Oldenberg orthoepische Diaskeunase). From the time of its redaction, the text has been handed down in two versions: The Samhitapatha has all Sanskrit rules of sandhi applied and is the text used for recitation. The Padapatha has each word isolated in its pausa form and is used for memorization. The Padapatha is, as it were, a commentary on the Samhitapatha. The original text as reconstructed on metrical grounds (viz. "original" in the sense that it aims to recover the hymns as recorded by the Rishis) lies somewhere between the two, but closer to the Samhitapatha.


          This fixed text was preserved with unparalleled fidelity for more than a millennium by oral tradition alone and was probably not put in writing until the Gupta period.


          


          Recensions


          Two major shakhas ("branches", i. e. schools or recensions), Śākala and Bāṣkala have survived, which are practically identical.


          The Śākala recension has 1,017 regular hymns, and an appendix of 11 valakhīlya hymns which are now customarily included in the 8th mandala (as 8.498.59), for a total of 1028 hymns. The Bāṣakala recension includes 8 of these vālakhilya hymns among its regular hymns, making a total of 1025 regular hymns for this śākhā. In addition, the Bāṣakala has its own appendix of 98 hymns, the Khilani.


          The Aitareya-Brahmana and the Kausitaki-Brahmana are associated with the Śākala and the Bāṣkala recensions respectively.


          


          Organization


          The most common numbering scheme is by book, hymn and stanza (and pada a, b, c ..., if required). E. g. the first pada is


          
            	1.1.1a agnm īḷe purhitaṃ "Agni I laud, the high priest"

          


          and the final pada is


          
            	10.191.4d ythāḥ vaḥ ssahā́sati "for your being in good company"

          


          Each Book (Maṇḍala) is divided into Anuvākas which some modern publishers often omit (each Anuvākas contains many hymns or suktas).An alternative scheme is into Aṣṭaka (eighths), Adhāyaya (chapter) and Varga (class). Some publishers give both classifications in a single edition.


          The entire 1028 hymns of the Rigveda, in the 1877 edition of Aufrecht, contain a total of 10,552 ṛcas, or 39,831 padas. The Shatapatha Brahmana gives the number of syllables to be 432,000, while the metrical text of van Nooten and Holland (1994) has a total of 395,563 syllables (or an average of 9.93 syllables per pada); counting the number of syllables is not straightforward because of issues with sandhi. Most ṛcas are jagati (padas of 12 syllables), trishtubh (padas of 11 syllables), viraj (padas of 10 syllables) or gayatri or anushtubh (padas of 8 syllables).


          


          Rishis


          Each hymn of the Rigveda is traditionally attributed to a specific rishi, and the "family books" (2-7) are said to have been composed ("heard") by one family of rishis each. The main families, listed by the number of verses ascribed to them are:


          
            	Angirasas: 3619 (especially Mandala 6)


            	Kanvas: 1315 (especially Mandala 8)


            	Vasishthas: 1267 ( Mandala 7)


            	Vaishvamitras: 983 ( Mandala 3)


            	Atris: 885 ( Mandala 5)


            	Bhrgus: 473


            	Kashyapas: 415 (part of Mandala 9)


            	Grtsamadas: 401 ( Mandala 2)


            	Agastyas: 316


            	Bharatas: 170

          


          


          Contents


          The chief gods of the Rigveda are Indra, a heroic god who is praised for having slain his enemy Vrtra, Agni, the sacrificial fire, and Soma, the sacred potion, or the plant it is made from. Other prominent gods are Mitra- Varuna and Ushas (the dawn). Also invoked are Savitr, Vishnu, Rudra, Pushan, Brihaspati, Brahmanaspati, as well as deified natural phenomena such as Dyaus Pita (the sky), Prithivi (the earth), Surya (the sun), Vayu (the wind), Apas (the waters), Parjanya (the rain), Vac (the word), many rivers (notably the Sapta Sindhu, and the Sarasvati River). Groups of deities are the Ashvins, the Maruts, the Adityas, the Rbhus, the Vishvadevas (the all-gods). It contains various further minor gods, persons, concepts, phenomena and items, and fragmentary references to possible historical events, notably the struggle between the early Vedic people (known as Vedic Aryans, a subgroup of the Indo-Aryans) and their enemies, the Dasa.


          
            [image: Rigveda (padapatha) manuscript in Devanagari, early 19th century]

            
              Rigveda ( padapatha) manuscript in Devanagari, early 19th century
            

          


          
            	Mandala 1 comprises 191 hymns. Hymn 1.1 is addressed to Agni, and his name is the first word of the Rigveda. The remaining hymns are mainly addressed to Agni and Indra. Hymns 1.154 to 1.156 are addressed to Vishnu.


            	Mandala 2 comprises 43 hymns, mainly to Agni and Indra. It is chiefly attributed to the Rishi gṛtsamda śaunohotra.


            	Mandala 3 comprises 62 hymns, mainly to Agni and Indra. The verse 3.62.10 has great importance in Hinduism as the Gayatri Mantra. Most hymns in this book are attributed to viśvāmitra gāthinaḥ.


            	Mandala 4 consists of 58 hymns, mainly to Agni and Indra. Most hymns in this book are attributed to vāmadeva gautama.


            	Mandala 5 comprises 87 hymns, mainly to Agni and Indra, the Visvadevas (gods of the world), the Maruts, the twin-deity Mitra-Varuna and the Asvins. Two hymns each are dedicated to Ushas (the dawn) and to Savitr. Most hymns in this book are attributed to the atri family.


            	Mandala 6 comprises 75 hymns, mainly to Agni and Indra. Most hymns in this book are attributed to the bārhaspatya family of Angirasas.


            	Mandala 7 comprises 104 hymns, to Agni, Indra, the Visvadevas, the Maruts, Mitra-Varuna, the Asvins, Ushas, Indra-Varuna, Varuna, Vayu (the wind), two each to Sarasvati (ancient river/goddess of learning) and Vishnu, and to others. Most hymns in this book are attributed to vasiṣṭha maitravaurṇi.


            	Mandala 8 comprises 103 hymns to different gods. Hymns 8.49 to 8.59 are the apocryphal valakhīlya. Most hymns in this book are attributed to the kāṇva family.


            	Mandala 9 comprises 114 hymns, entirely devoted to Soma Pavamana, the plant of the sacred potion of the Vedic religion.


            	Mandala 10 comprises 191 hymns, to Agni and other gods. It contains the Nadistuti sukta which is in praise of rivers and is important for the reconstruction of the geography of the Vedic civilization and the Purusha sukta which has significance in Hindu tradition. It also contains the Nasadiya sukta (10.129), probably the most celebrated hymns in the west, which deals with creation.

          


          


          Dating and historical context


          
            [image: Geography of the Rigveda, with river names; the extent of the Swat and Cemetery H cultures are also indicated.]

            
              Geography of the Rigveda, with river names; the extent of the Swat and Cemetery H cultures are also indicated.
            

          


          The Rigveda is far more archaic than any other Indo-Aryan text. For this reason, it was in the centre of attention of western scholarship from the times of Max Mller. The Rigveda records an early stage of Vedic religion. There are strong linguistic and cultural similarities with the early Iranian Avesta, deriving from the Proto-Indo-Iranian times, often associated with the early Andronovo culture of ca. 2000 BCE. The Rigveda's core is accepted to date to the late Bronze Age, making it the only example of Bronze Age literature with an unbroken tradition. Its composition is usually dated to roughly between 17001100 BC. The text in the following centuries underwent pronunciation revisions and standardization ( samhitapatha, padapatha). This redaction would have been completed around the 7th century BC.


          Writing appears in India around the 5th century BC in the form of the Brahmi script, but texts of the length of the Rigveda were likely not written down until much later, the oldest surviving manuscript dating to the 11th century. While written manuscripts were used for teaching in medieval times, they were written on bark or palm leaves, which decomposed quicker in the tropical climate, until the advent of the printing press from the 16th century. The hymns were thus preserved by oral tradition for up to a millennium from the time of their composition until the redaction of the Rigveda, and the entire Rigveda was preserved in shakhas for another 2,500 years from the time of its redaction until the editio princeps by Mller.


          After their composition, the texts were preserved and codified by a vast body of Vedic priesthood as the central philosophy of the Iron Age Vedic civilization. The Brahma Purana and the Vayu Purana name one Vidagdha as the author of the Padapatha. The Rk-pratishakhya names Sthavira Shakalya of the Aitareya Aranyaka as its author.


          The Rigveda describes a mobile, nomadic culture, with horse-drawn chariots and metal (bronze) weapons. The geography described is consistent with that of the Punjab: Rivers flow north to south, the mountains are relatively remote but still reachable ( Soma is a plant found in the mountains, and it has to be purchased, imported by merchants). Nevertheless, the hymns were certainly composed over a long period, with the oldest elements possibly reaching back to times close to the split of Proto-Indo-Iranian (around 2000 BC) Thus there is some debate over whether the boasts of the destruction of stone forts by the Vedic Aryans and particularly by Indra refer to cities of the Indus Valley civilization or whether they hark back to clashes between the early Indo-Aryans with the BMAC in what is now northern Afghanistan and southern Turkmenistan (separated from the upper Indus by the Hindu Kush mountain range, and some 400km distant). In any case, while it is highly likely that the bulk of the Rigvedic hymns were composed in the Punjab, even if based on earlier poetic traditions, there is no mention of either tigers or rice in the Rigveda (as opposed to the later Vedas), suggesting that Vedic culture only penetrated into the plains of India after its completion. Similarly, it is assumed that there is no mention of iron although the term ayas (metal) occurs in the Rig Veda. The Iron Age in northern India begins in the 12th century BC with the Black and Red Ware (BRW) culture. This is a widely accepted timeframe for the beginning codification of the Rigveda (i.e. the arrangement of the individual hymns in books, and the fixing of the samhitapatha (by applying Sandhi) and the padapatha (by dissolving Sandhi) out of the earlier metrical text), and the composition of the younger Vedas. This time probably coincides with the early Kuru kingdom, shifting the centre of Vedic culture east from the Punjab into what is now Uttar Pradesh.


          Some of the names of gods and goddesses found in the Rigveda are found amongst other belief systems based on Proto-Indo-European religion as well: Dyaus-Pita is cognate with Greek Zeus, Latin Jupiter (from deus-pater), and Germanic Tyr; while Mitra is cognate with Persian Mithra; also, Ushas with Greek Eos and Latin Aurora; and, less certainly, Varuna with Greek Uranos. Finally, both Latin ignis and Russian ogon, are cognate with Agni - meaning "fire" .


          N. Kazanas in a polemic against the " Aryan Invasion Theory" suggests a date as early as 3100 BC, based on an identification of the early Rigvedic Sarasvati River as the Ghaggar-Hakra and on glottochronological arguments. Being a polemic against mainstream scholarship, this is in diametrical opposition to views in mainstream historical linguistics, and supports the controversial Out of India theory, which assumes a date as late as 3000 BC for the age of late Proto-Indo-European itself. Some writers based on astronomical calculations even claim dates as early as 4000 BC, a date well within the Indian Neolithic..


          The horse ( ashva) and cattle play an important role in the Rigveda. There are also references to the elephant ( Hastin, Varana), camel (Ustra, especially in Mandala 8), buffalo (Mahisa), lion (Simha) and to the gaur in the Rigveda. The peafowl (mayura) and the chakravaka (Anas casarca) are birds mentioned in the Rigveda.


          


          Hindu tradition


          According to Indian tradition, the Rigvedic hymns were collected by Paila under the guidance of Vyāsa, who formed the Rigveda Samhita as we know it. According to the Śatapatha Brāhmana, the number of syllables in the Rigveda is 432,000, equalling the number of muhurtas (1 day = 30 muhurtas) in forty years. This statement stresses the underlying philosophy of the Vedic books that there is a connection (bandhu) between the astronomical, the physiological, and the spiritual.


          The authors of the Brāhmana literature described and interpreted the Rigvedic ritual. Yaska was an early commentator of the Rigveda. In the 14th century, Sāyana wrote an exhaustive commentary on it. Other Bhāṣyas (commentaries) that have been preserved up to present times are those by Mādhava, Skaṃdasvāmin and Veṃkatamādhava.


          


          Vedantic and Hindu reformist views


          Since the 19th and 20th centuries, some reformers like Swami Dayananda, founder of the " Arya Samaj" and Sri Aurobindo have attempted to re-interpret the Vedas to conform to modern and established moral and spiritual norms. They moved the Vedantic perception of the Rigveda from the original ritualistic content to a more symbolic or mystical interpretation. For example, instances of animal sacrifice were not seen by them as literal slaughtering, but as transcendental processes.


          The Sarasvati river, lauded in RV 7.95 as the greatest river flowing from the mountain to the sea is sometimes equated with the Ghaggar-Hakra river, which went dry perhaps before 2600 BC or certainly before 1900 BC. Others argue that the Sarasvati was originally the Helmand in Afghanistan. These questions are tied to the debate about the Indo-Aryan migration (termed " Aryan Invasion Theory") vs. the claim that Vedic culture together with Vedic Sanskrit originated in the Indus Valley Civilisation (termed " Out of India theory"), a topic of great significance in Hindu nationalism, addressed for example by Amal Kiran and Shrikant G. Talageri. Subhash Kak has claimed that there is an astronomical code in the organization of the hymns. Bal Gangadhar Tilak, also based on astronomical alignments in the Rigveda, in his "The Orion" (1893) claimed presence of the Rigvedic culture in India in the 4th millennium BC, and in his "Arctic Home in the Vedas" (1903) even argued that the Aryans originated near the North Pole and came south during the Ice Age.


          


          Ancillary Texts


          


          Rigveda Brahmanas


          Of the Brahmanas that were handed down in the schools of the Bahvṛcas (i.e. "possessed of many verses"), as the followers of the Rigveda are called, two have come down to us, viz. those of the Aitareyins and the Kaushitakins. The Aitareya-brahmana and the Kaushitaki- (or Sankhayana-) brahmana evidently have for their groundwork the same stock of traditional exegetic matter. They differ, however, considerably as regards both the arrangement of this matter and their stylistic handling of it, with the exception of the numerous legends common to both, in which the discrepancy is comparatively slight. There is also a certain amount of material peculiar to each of them. The Kaushitaka is, upon the whole, far more concise in its style and more systematic in its arrangementfeatures which would lead one to infer that it is probably the more modern work of the two. It consists of thirty chapters (adhyaya); while the Aitareya has forty, divided into eight books (or pentads, pancaka), of five chapters each. The last ten adhyayas of the latter work are, however, clearly a later addition though they must have already formed part of it at the time of Panini (ca. 5th c. BC), if, as seems probable, one of his grammatical sutras, regulating the formation of the names of Brahmanas, consisting of thirty and forty adhyayas, refers to these two works. In this last portion occurs the well-known legend (also found in the Shankhayana-sutra, but not in the Kaushitaki-brahmana) of Shunahshepa, whom his father Ajigarta sells and offers to slay, the recital of which formed part of the inauguration of kings. While the Aitareya deals almost exclusively with the Soma sacrifice, the Kaushitaka, in its first six chapters, treats of the several kinds of haviryajna, or offerings of rice, milk, ghee, &c., whereupon follows the Soma sacrifice in this way, that chapters 7-10 contain the practical ceremonial and 11-30 the recitations (shastra) of the hotar. Sayana, in the introduction to his commentary on the work, ascribes the Aitareya to the sage Mahidasa Aitareya (i.e. son of Itara), also mentioned elsewhere as a philosopher; and it seems likely enough that this person arranged the Brahmana and founded the schcol of the Aitareyins. Regarding the authorship of the sister work we have no information, except that the opinion of the sage Kaushitaki is frequently referred to in it as authoritative, and generally in opposition to the Paingya  the Brahmana, it would seem, of a rival school, the Paingins. Probably, therefore, it is just what one of the manuscripts calls it  the Brahmana of Sankhayana (composed) in accordance with the views of Kaushitaki.


          


          Rigveda Aranyakas


          Each of these two Brahmanas is supplemented by a "forest book", or Aranyaka. The Aitareyaranyaka is not a uniform production. It consists of five books (aranyaka), three of which, the first and the last two, are of a liturgical nature, treating of the ceremony called mahavrata, or great vow. The last of these books, composed in sutra form, is, however, doubtless of later origin, and is, indeed, ascribed by Hindu authorities either to Shaunaka or to Ashvalayana. The second and third books, on the other hand, are purely speculative, and are also styled the Bahvrca-brahmana-upanishad. Again, the last four chapters of the second book are usually singled out as the Aitareyopanishad, ascribed, like its Brahmana (and the first book), to Mahidasa Aitareya; and the third book is also referred to as the Samhita-upanishad. As regards the Kaushitaki-aranyaka, this work consists of 15 adhyayas, the first two (treating of the mahavrata ceremony) and the 7th and 8th of which correspond to the 1st, 5th, and 3rd books of the Aitareyaranyaka, respectively, whilst the four adhyayas usually inserted between them constitute the highly interesting Kaushitaki (brahmana-) upanishad, of which we possess two different recensions. The remaining portions (9-15) of the Aranyaka treat of the vital airs, the internal Agnihotra, etc., ending with the vamsha, or succession of teachers.


          


          Manuscripts


          There are 30 manuscripts of Rigveda at the Bhandarkar Oriental Research Institute, collected in the 19th century by Georg Bhler, Franz Kielhorn and others, originating from different parts of India, including Kashmir, Gujarat, the then Rajaputana, Central Provinces etc. They were transferred to Deccan College, Pune, in the late 19th century. They are in the Sharada and Devanagari scripts, written on birch bark and paper. The oldest of them is dated to 1464.


          Of these 30 manuscripts, 9 contain the samhita text, 5 have the padapatha in addition. 13 contain Sayana's commentary. At least 5 manuscripts (MS. no. 1/A1879-80, 1/A1881-82, 331/1883-84 and 5/Viś I) have preserved the complete text of the Rigveda. MS no. 5/1875-76, written on birch bark in bold Sharada, was used by Max Mller for his edition of the Rigveda with Sayanas commentary.


          Max Mller used 24 manuscripts, while the Pune Edition used over five dozen manuscripts, but the editors of Pune Edition could not procure many manuscripts used by Max Mller and by Bombay Edition, as well as from some other sources; hence the total number of extant manuscripts must surpass perhaps eighty at least


          


          Editions


          
            	editio princeps: Friedrich Max Mller, The Hymns of the Rigveda, with Sayana's commentary, London, 1849-75, 6 vols., 2nd ed. 4 vols., Oxford, 1890-92.


            	Theodor Aufrecht, 2nd ed., Bonn, 1877.


            	Sontakke, N. S., ed. (1933-46,Reprint 1972-1983.), Rgveda-Samhitā: Śrimat-Sāyanāchārya virachita-bhāṣya-sametā (First ed.), Pune: Vaidika Samśodhana Maṇḍala. The Editorial Board for the First Edition included N. S. Sontakke (Managing Editor), V. K. Rājvade, M. M. Vāsudevaśāstri, and T. S. Varadarājaśarmā.


            	B. van Nooten und G. Holland, Rig Veda, a metrically restored text, Department of Sanskrit and Indian Studies, Harvard University, Harvard University Press, Cambridge, Massachusetts and London, England, 1994.

          


          


          Translations


          The first published translation of any portion of the Rigveda in any Western language was into Latin, by Friedrich August Rosen (Rigvedae specimen, London 1830). Predating Mller's editio princeps of the text, Rosen was working from manuscripts brought back from India by Colebrooke.


          H. H. Wilson was the first to make a complete translation of the Rig Veda into English, published in six volumes during the period 1850-88. Wilson's version was based on the commentary of Sāyaṇa. In 1977, Wilson's edition was enlarged by Nag Sharan Singh (Nag Publishers, Delhi, 2nd ed. 1990).


          In 1889, Ralph T.H. Griffith published his translation as The Hymns of the Rig Veda, published in London (1889).


          A German translation was published by Karl Friedrich Geldner, Der Rig-Veda: aus dem Sanskrit ins Deutsche bersetzt, Harvard Oriental Studies, vols. 3337 (Cambridge, Mass.: 1951-7).


          Geldner's tranlsation was the philologically best-informed to date, and a Russian translation based on Geldner's by Tatyana Yakovlena Elizarenkova was published by Nauka 1989-1999


          A 2001 revised edition of Wilson's translation was published by Ravi Prakash Arya and K. L. Joshi. The revised edition updates Wilson's translation by replacing obsolete English forms with more modern equivalents, giving the English translation along with the original Sanskrit text in Devanagari script, along with a critical apparatus.


          In 2004 the United States' National Endowment for the Humanities funded Joel Brereton and Stephanie W. Jamison as project directors for a new original translation to be issued by Oxford University Press.


          Numerous partial translations exist into various languages. Notable examples include:


          
            	A. A. Macdonell. Hymns from the Rigveda (Calcutta, London, 1922); A Vedic Reader for Students (Oxford, 1917).


            	French: A. Langlois, Paris 1948-51 ISBN 2-7200-1029-4


            	Hungarian: Laszlo Forizs, Rigvda - Teremtshimnuszok (Creation Hymns of the Rig-Veda), Budapest, 1995 ISBN 963-85349-1-5 Hymns of the Rig-Veda

          


          Wendy Doniger O'Flaherty issued a modern selection with a translation of 108 hymns, along with critical apparatus. A bibliography of translations of the Rig Veda appears as an Appendix that work.


          A new German translations of books 1 and 2 was presented in 2007 by Michael Witzel and Toshifumi Goto ( ISBN 978-3-458-70001-2 / ISBN 978-3-458-70001-3).
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              	Conservation status
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                  Least Concern( IUCN 3.1)
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Aves

                  


                  
                    	Subclass:

                    	Neornithes

                  


                  
                    	Infraclass:

                    	Neognathae

                  


                  
                    	Superorder:

                    	Neoaves

                  


                  
                    	Order:

                    	Charadriiformes

                  


                  
                    	Family:

                    	Charadriidae

                  


                  
                    	Genus:

                    	Charadrius

                  


                  
                    	Species:

                    	C. hiaticula

                  

                

              
            


            
              	Binomial name
            


            
              	Charadrius hiaticula

              (Linnaeus, 1758)
            

          


          The Ringed Plover Charadrius hiaticula is a small plover.


          Adults are 17-19.5 cm in length with a 35-41 cm wingspan. They have a grey-brown back and wings, a white belly, and a white breast with one black neckband. They have a brown cap, a white forehead, a black mask around the eyes and a short orange and black bill. The legs are orange and only the outer two toes are slightly webbed, unlike the slightly smaller but otherwise very similar Semipalmated Plover, which has all three toes slightly webbed, and also a marginally narrower breast band; it was in former times included in the present species. Juvenile Ringed Plovers are duller than the adults in colour, with an often incomplete grey-brown breast band, a dark bill and dull yellowish-grey legs.


          
            [image: Ringed Plover (adult), with a Redshank behind]

            
              Ringed Plover (adult), with a Redshank behind
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          This species differs from the smaller Little Ringed Plover in leg colour, the head pattern, and the lack of an obvious yellow eye-ring.


          The Ringed Plover's breeding habitat is open ground on beaches or flats across northern Eurasia and in Arctic northeast Canada. Some birds breed inland, and in western Europe they nest as far south as northern France. They nest on the ground in an open area with little or no plant growth.


          If a potential predator approaches the nest, the adult will walk away from the scrape, calling to attract the intruder and feigning a broken wing. Of course, once the intruder is far enough from the nest, the plover flies off.


          Ringed Plovers are migratory and winter in coastal areas south to Africa. Many birds in Great Britain and northern France are resident throughout the year.


          These birds forage for food on beaches, tidal flats and fields, usually by sight. They eat insects, crustaceans and worms.


          There are three weakly-defined subspecies, which vary slightly in size and mantle colour; they intergrade where their ranges meet:


          
            	Charadrius hiaticula hiaticula - breeds temperate western Europe north to central Scandinavia; resident or short-distance migrant to southwest Europe. Largest and palest subspecies.


            	Charadrius hiaticula psammodroma - breeds Iceland, Greenland, northeast Canada; wintering west Africa. Intermediate in size and colour.


            	Charadrius hiaticula tundrae - breeds Arctic northern Scandinavia and Asia; wintering Africa and southwest Asia. Smallest and darkest subspecies.

          


          C. h. hiaticula and C. h. tundrae are among the taxa to which the Agreement on the Conservation of African-Eurasian Migratory Waterbirds ( AEWA) applies.


          Curiosity


          
            	There is a brand of wine in Portugal which has an homage to this bird
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              	Nickname(s): Cidade Maravilhosa ("The Marvelous City") or simply, Rio
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              	Region

              	Southeast
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              	Founded

              	March 1, 1565
            


            
              	Government
            


            
              	- Mayor

              	Csar Maia ( DEM)
            


            
              	Area
            


            
              	-Municipality

              	1,260km(486.5sqmi)
            


            
              	Population (2007)
            


            
              	-Municipality

              	6,093,472 ( 2nd)
            


            
              	- Density

              	4,781/km(12,382.7/sqmi)
            


            
              	- Metro

              	11,714,000
            


            
              	Time zone

              	BST ( UTC-3)
            


            
              	-Summer( DST)

              	BDT ( UTC-2)
            


            
              	Website: Rio de Janeiro City Hall
            

          


          Rio de Janeiro ("River of January", pronounced [ˈhiw dʒi ʒʌˈnejɾu] in Brazilian Portuguese, /ˈriːoʊ di ʒəˈnɛroʊ/ in English), is the second major city of Brazil, behind So Paulo. The city is capital of the state of Rio de Janeiro. It was the capital of Brazil for almost two centuriesfrom 1763 to 1822 while it was a Portuguese colony and from 1822 to 1960 as an independent nation. It was the de facto capital of the Portuguese Empire from 1808 to 1821. Commonly known as just Rio, the city is also nicknamed A Cidade Maravilhosa  "The Marvelous City."


          It is famous for its natural settings, its Carnival celebrations, samba and other music, and hotel-lined tourist beaches, such as Copacabana and Ipanema, paved with decorated black and cream swirl pattern mosaics known locally as "pedra portuguesa". Some of the most famous local landmarks in addition to the beaches include the giant statue of Jesus, known as Christ the Redeemer ('Cristo Redentor') atop Corcovado mountain, which has recently been named one of the New Seven Wonders of the World; Sugarloaf mountain (Po de Acar) with its cable car; the Sambdromo, a giant permanent parade stand used during Carnival; and Maracan stadium, one of the world's largest football stadiums. Rio also boasts the two world's largest forests inside an urban area. The first is the forest in Parque Estadual da Pedra Branca, or White Stone State Park. The second, almost connected to the first, is the famous Floresta da Tijuca, or ' Tijuca Forest'.


          The Galeo - Antnio Carlos Jobim International Airport connects Rio de Janeiro with many Brazilian cities and also operates several international flights.


          Despite its charm and beauty, Rio is reputed to be one of the most violent cities in the world.


          


          Geography


          
            [image: Panoramic view of Praia de Botafogo (Botafogo Beach) with Pão de Açúcar and Morro da Urca in the background.]


            
              Panoramic view of Praia de Botafogo (Botafogo Beach) with Po de Acar and Morro da Urca in the background.
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          Rio de Janeiro is located at 22 degrees, 54 minutes south latitude, 43 degrees 14 minutes west longitude. The population of the City of Rio de Janeiro is about 6,136,652, occupying an area of 1,182.3 square kilometres (456.5 sqmi). The population of the larger metropolitan area is estimated at 11-12 million. It was Brazil's capital until 1960, when Braslia took its place. Residents of the city are known as Cariocas. The city's current mayor (2006) is Cesar Maia. The official song of Rio is "Cidade Maravilhosa" (translated as "Marvelous City").


          


          Climate


          Rio has a Tropical climate. The temperature occasionally reaches over 40C (104F) in inland areas of the city, and maximum temperatures above 30C (86F) can happen every month. In the main tourist areas (south side, where the beaches are located), the temperature is moderated by the cool sea-breezes from the ocean. The average annual minimum temperature is 20C (68F), the average annual maximum temperature is 26C (79F) and the average annual temperature is 23C (73.5F). The average yearly precipitation is 1,086 mm. The minimum temperature ever registered was 4C (40F) in July 1928, but temperatures around 7C (54F) are rare in most of city, the absolute maximum reached 43.8C (110F) in January 1984.


          


          History
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              Carioca Aqueduct, built in the first half of the 18th century.
            

          


          Guanabara Bay was reached by Portuguese explorers in an expedition led by Portuguese explorer Gaspar de Lemos on January 20, 1502; hence Rio de Janeiro, "January River." There is a legend that the mariners named the place thus because they thought the mouth of the bay was actually the mouth of a river, but no experienced sailor would make that mistake. At the time, river was the general word for any large body of water.


          An unofficial European presence in the area began not long after. In 1519 when Ferdinand Magellan resupplied his ships in the bay, French smugglers were already using the bay as a post for smuggling brazilwood. When French naval officer Nicolas Durand de Villegaignon arrived in 1555 with a fleet of two ships and 600 soldiers and colonists, he founded the first permanent European settlement in the area. The colony was referred to as " France Antarctique". The colonists consisted of mainly French Huguenots and Swiss Calvinists. Villegaignon left in 1557 after disputes with some of the colonists.


          The city was founded on March 1, 1565, by Portuguese knight Estcio de S, who called it So Sebastio do Rio de Janeiro 20 (St Sebastian of the January 20th River), in honour of Saint Sebastian (day of death traditionally on January 20). For centuries, the settlement was commonly called So Sebastio  or even 'Saint Sebastian'  instead of the currently popular second half of its name. The city was founded as a base from which to invade the French settlement. They succeeded in 1567 and the French were expelled. Later, So Sebastio was frequently attacked by pirates and privateers, especially by then enemies of Portugal, such as the Netherlands and France.


          
            [image: Paço Imperial, 18th century palace that served as seat for the colonial government, King John IV of Portugal and the two Emperors of Brazil.]

            
              Pao Imperial, 18th century palace that served as seat for the colonial government, King John IV of Portugal and the two Emperors of Brazil.
            

          


          The exact place of Rio's foundation is at the foot of Po-de-Acar (Sugarloaf Mountain). Later, the whole city was moved within a palisade on top of a hill, imitating the medieval European defense strategy of fortified castles  the place has since then been called Morro do Castelo (Castle Hill). Thus, the city developed from the current centre (Downtown, see below) southwards and then westwards (with large parts built over reclaimed land); an urban movement which continues today.


          In the late 16th century, the Portuguese crown began treating the village as a strategic location for the Atlantic transit of ships between Brazil, the African colonies and Europe. Fortresses were built and an alliance was formed with nearby native tribes to defend the settlement. Invaders  Rio's neighbour, Niteri, for instance, was founded by Araribia, a Tamoio Indian chief, for defensive purposes. Sugar cane was the first industry in the area. First native, and later African, slaves were used for manual labor. Eventually the industry dwindled as higher quality sugar cane from northern Brazil became more available.


          

          Until early in the 18th century, the city was threatened or invaded by several, mostly French pirates and buccaneers, such as Jean-Franois Duclerc and Ren Duguay-Trouin. After 1720, when the Portuguese found gold and diamonds in the neighboring captaincy of Minas Gerais, Rio de Janeiro became a much more useful port for exporting wealth than Salvador, Bahia, which is much farther to the north. In 1763, the colonial administration in Portuguese America was moved to Rio. The city remained primarily a colonial capital until 1808, when the Portuguese royal family and most of the associated Lisbon nobles, fleeing from Napoleon's invasion of Portugal, moved to Rio de Janeiro. The kingdom's capital was transferred to the city, which, thus, became the only European capital outside of Europe. As there was no physical space or urban structure to accommodate hundreds of noblemen who arrived suddenly, many inhabitants were simply evicted from their homes.


          When Prince Pedro I proclaimed the independence of Brazil in 1822, he decided to keep Rio de Janeiro as the capital of his new empire. Rio continued as the capital of Brazil after 1889, when the monarchy was replaced by a republic.


          Until the early years of the 20th century, the city was largely limited to the neighborhood now known as the historic Downtown business district (see below), on the mouth of Guanabara Bay. The city's centre of gravity began to shift south and west to the so-called Zona Sul (South Zone) in the early part of the 20th century, when the first tunnel was built under the mountains located between Botafogo and the neighbourhood now known as Copacabana. That beach's natural beauty, combined with the fame of the Copacabana Palace Hotel, the luxury hotel of the Americas in the 1930s, helped Rio to gain the reputation it still holds today as a beach party town (though, this reputation has been somewhat tarnished in recent years by favela violence resulting from the narcotics trade). Plans for moving the nation's capital city to the territorial centre had been occasionally discussed, and when Juscelino Kubitschek was elected president in 1955, it was partially on the strength of promises to build a new capital. Though many thought that it was just campaign rhetoric, Kubitschek managed to have Braslia built, at great cost, by 1960. On April 21 that year the capital of Brazil was officially moved from Rio de Janeiro to Braslia.


          Between 1960 and 1975 Rio was a capital city, such as Vienna, Austria or Washington, D.C. (United States), under the name State of Guanabara (after the bay it borders). However, for administrative and political reasons, a presidential decree known as "The Fusion" removed the city's federative status and merged it with the state of Rio de Janeiro in 1975. Even today, some Cariocas advocate the return of municipal autonomy.


          


          City districts


          The city is commonly divided into the historic downtown (Centro); the tourist-friendly South Zone (Zona Sul), with its world-famous beaches; the residential North Zone (Zona Norte); and the West Zone (Zona Oeste), with the newer Barra da Tijuca district.


          


          Downtown


          ()
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              View of Rio de Janeiro downtown. The conical building is the Rio de Janeiro Cathedral.
            

          


          Centro (Downtown in American English or CBD in other English use) is the historic centre of the city, as well as its financial centre. Sites of interest include the Pao Imperial, built during colonial times to serve as a residence for the Portuguese governors of Brazil; many historic churches, such as the Candelria Church, the colonial Cathedral and the modern-style Rio de Janeiro Cathedral. Around the Cinelndia square there are several landmarks of the Belle poque of Rio, such as the Municipal Theatre and the National Library building. Among its several museums, the Museu Nacional de Belas Artes (National Museum of Fine Arts) and the Museu Histrico Nacional (National Historical Museum) are the most important. Other important historical attractions in central Rio include its Passeio Pblico, an 18th century public garden, as well as the imposing arches of the Arcos da Lapa, a Roman-style aqueduct built around 1750. A bondinho (tram) leaves from a city centre station, crosses the aqueduct (converted to a tram viaduct in 1896) and rambles through the hilly streets of the Santa Teresa neighbourhood nearby.


          Downtown remains the heart of the city's business community. Some of the largest companies in Brazil have their head offices here, including Petrobras and Vale (formerly Companhia Vale do Rio Doce), the two largest Brazilian corporations.


          


          South Zone


          ()
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              A view of the Copacabana Beach.
            

          


          The South Zone of Rio de Janeiro (in Portuguese: "Zona Sul") is composed of several districts, amongst which are So Conrado, Leblon, Ipanema, Arpoador, Copacabana and Leme, which compose Rio's famous Atlantic beach coastline. Other districts in the South Zone are Glria, Flamengo, Botafogo and Urca, which border Guanabara Bay and Santa Teresa, Cosme Velho, Laranjeiras, Humait, Lagoa, Jardim Botnico and Gvea. It is the richest region of the city and the most famous overseas.


          The neighbourhood of Copacabana beach hosts one of the world's most spectacular New Year's Eve parties ("Reveillon"), as more than two million revelers crowd onto the sands to watch the fireworks display. As of 2001, the fireworks have been launched from boats, to improve the safety of the event. To the north of Leme, and at the entrance to Guanabara Bay, is the district of Urca and the Sugarloaf Mountain ('Po de Acar'), whose name describes the famous mountain rising out of the sea. The summit can be reached via a two-stage cable car trip from Praia Vermelha, with the intermediate stop on Morro da Urca. It offers views second only to Corcovado mountain.


          One of the highest hills in the city is the 842 metres (2,762ft) high Pedra da Gvea ( Crow's nest Rock) near the botanical gardens. On the top of its summit is a huge rock formation (some, such as Erich von Dniken in his 1973 book, "In Search of Ancient Gods", claim it to be a sculpture) resembling a sphinx-like, bearded head that is visible for many kilometers around.


          Hang gliding is a popular activity on the nearby Pedra Bonita (Beautiful Rock). After a short flight, gliders land on the Praia do Pepino (Cucumber Beach) in So Conrado. Since 1961, the Tijuca Forest ("Floresta da Tijuca"), the largest city-surrounded urban forest and the second largest urban forest in the world, has been a National Park. The largest urban forest in the world is the Floresta da Pedra Branca (White Rock Forest), which is also located in the city of Rio de Janeiro. The Catholic University of Rio ( Pontifcia Universidade Catlica do Rio de Janeiro or PUC-Rio) is located at the edge of the forest, in the Gvea district. The 1984 film Blame it on Rio was filmed nearby, with the rental house used by the story's characters sitting at the edge of the forest on a mountain overlooking the famous beaches.


          


          North Zone


          
            [image: Maracanã Stadium.]

            
              Maracan Stadium.
            

          


          The North Zone of Rio (in portuguese: "Zona Norte") is home to the Maracan stadium, once the world's highest capacity football (soccer) venue, able to hold nearly 180,000 people, as it did the World Cup final of 1950. In modern times its capacity has been reduced to conform with modern safety regulations and the stadium has introduced seating for all fans. Currently undergoing renovation, it has now the capacity for 95,000 fans; it will eventually hold around 120,000 people. Maracan was site for the Opening and Closing Ceremonies and football competition of the 2007 Pan-American Games.


          Besides the Maracan, the North Zone of Rio also holds other tourist and historical attractions, such as 'Manguinhos', the home of Instituto Oswaldo Cruz, a centenarian biomedical research institution with a main building fashioned like a Moorish palace, and the beautiful Quinta da Boa Vista, the park where the historical old Imperial Palace is located. Nowadays, the palace hosts the National Museum, specializing in Natural History, Archaeology and Ethnology.


          The International Airport of Rio de Janeiro (Galeo  Antnio Carlos Jobim International Airport, named after the famous Brazilian musician "Tom" Jobim), the main campus of the Federal University of Rio de Janeiro at the Fundo Island, and the State University of Rio de Janeiro, in Maracan, are also located in the Northern part of Rio.


          This region is also home to most of the Samba Schools of Rio de Janeiro such as Mangueira, Salgueiro, Imprio Serrano, Unidos da Tijuca, among others. Some of the main neighbourhoods of Rio's North Zone are Tijuca  which shares the Tijuca Rainforest with the South Zone  Graja, Vila Isabel, Mier, So Cristovo Madureira and Olaria among others.


          


          West Zone
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              Barra da Tijuca buildings.
            

          


          The West Zone (in portuguese: "Zona Oeste") is the region furthest from the centre of Rio de Janeiro. It includes Barra da Tijuca, Jacarepagu, Recreio dos Bandeirantes, Vargem Grande, Vargem Pequena, Realengo, Padre Miguel, Bangu, Campo Grande, Jardim Sulacap, Pacincia and Santa Cruz. Neighbouring districts within the West Zone reveal stark differences between social classes. The area has industrial zones, but some agricultural areas still remain in its wide area.


          Westwards from the older zones is Barra da Tijuca, a flat expanse of formerly undeveloped coastal land, which is currently experiencing a wave of new construction. It remains an area of accelerated growth, attracting some of the richer sectors of the population as well as luxury companies. High rise flats and sprawling shopping centres give the area a far more American feel than the crowded city centre. The urban planning of the area, made in the late 1960s, resembles that of United States suburbs, though mixing zones of single-family houses with residential skyscrapers. The beaches of Barra da Tijuca are also popular with the city's residents. Barra da Tijuca is the home of Pan-American Village for the 2007 Pan American Games.


          Beyond the neighbourhoods of Barra da Tijuca and Jacarepagu, another district that has exhibited economic growth is Campo Grande. Some sports competitions in the Pan-American Games of 2007 were held in the Micimo da Silva Sports Centre, nicknamed the 'Algodo' (Cotton) Gymnasium, and others in the talo del Cima Stadium, in Campo Grande.


          


          Demographics


          
            [image: Christ the Redeemer, in Corcovado mountain. One of the New Seven Wonders of the World.]

            
              Christ the Redeemer, in Corcovado mountain. One of the New Seven Wonders of the World.
            

          


          According to the IBGE of 2007, there were 11,714,000 people residing in the Metropolitan Region of Rio de Janeiro. The population density was 4.781 inh./km. The last PNAD (National Research for Sample of Domiciles) census revealed the following percentage: 6,278,704 White people (53.6%), 3,935,904 Brown people (33.6%), 1,440,822 Black people (12.3%) and 58,000 Asian or Amerindian people (0.5%).


          Different ethnic groups contributed to the formation of the population of Rio de Janeiro. Before European colonization, there were at least seven different indigenous peoples speaking 20 languages in the region. A part of them joined the Portuguese and the other the French. Those who joined the French were then exterminated by the Portuguese, while the other part was assimilated.


          Rio de Janeiro is home to the largest Portuguese population outside of Lisbon. The Portuguese community (the oldest in the city) has left a remarkable legacy to Rio de Janeiro since the 16th century. After independence, Rio de Janeiro remained gateway for thousands of Portuguese immigrants, mainly in the first decades of the 20th century. They were mainly poor peasants who, later, found prosperity in Rio as small traders. Besides the influence on ethnicity, the Portuguese left its architecture and also the accent of the inhabitants of Rio de Janeiro, which sounds more Portuguese than the other Brazilians.


          The black community, whose ancestors were brought as slaves, had a great impact in the composition of Rio's population. Nowadays, nearly half of its population is Black or part-Black. Most of the slaves in Rio came from Angola or Mozambique. Rio's carnival, with its samba, is probably the most remarkable influence from the black community.


          As a result of the diversity of immigrants who came to Brazil between the end of the 19th and early 20th centuries, one may find in Rio de Janeiro many Jews, Arabs of Lebanese and Syrian origin, Italians, Spaniards, Germans and people from different parts of Brazil.


          


          Religion


          
            
              	Religion

              	Percentage

              	Number
            


            
              	Catholic

              	60.71%

              	3,556,096
            


            
              	Protestant

              	17.65%

              	1,034,009
            


            
              	No religion

              	13.33%

              	781,080
            


            
              	Spiritist

              	3.44%

              	201,714
            


            
              	Umbandist

              	0.4%

              	72,946
            


            
              	Jewish

              	0.72%

              	23,862
            

          


          Source: IBGE 2000.


          


          Economy
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              Rio de Janeiro Stock Exchange.
            

          


          Rio de Janeiro became an attractive place for companies to locate when it was the capital of Brazil, as important sectors of society and of the government were present in the city. The city was chosen as headquarters for state-owned companies such as Petrobras, Caixa Econmica Federal and Vale do Rio Doce (which was privatized in the 1990s). After the transfer of the capital to Braslia, in 1960, it kept attracting more companies, especially after the discovery of oil in the Campos Basin, which produces most of the total oil production of Brazil. This made many oil and gas companies to be based in Rio de Janeiro, such as the Brazilian branches of Shell, EBX and Esso. The headquarters of BNDES, an important state institution, is also in Rio de Janeiro. The city is also the headquarters of large telecom companies, such as Intelig, Oi and Embratel.


          Major Brazilian entertainment organizations are based in Rio de Janeiro like TV Globo ( Globosat, Globo News, SportTv, Telecine, Tv Brazil), NET, Sky and WayBrazil and also some of Brazil's major newspapers: Jornal do Brasil, O Globo, O Dia, and Business Rio.


          Major international pharmacuetical companies have their Brazilian headquarters in Rio such us Merck, Roche, Arrow, Darrow, Baxter, Mayne, and Mappel.


          The GDP for the city was R$ 118,979,752,000 (2005).


          The per capita income for the city was R$ 19,524 (2005).


          


          Education


          
            [image: The Palácio Universitário, a 19th century Neoclassical building that serves as campus of the UFRJ. The Institutes for Economy, Education and Administration, among others, are based here.]

            
              The Palcio Universitrio, a 19th century Neoclassical building that serves as campus of the UFRJ. The Institutes for Economy, Education and Administration, among others, are based here.
            

          


          Portuguese is the official national language, and thus the primary language taught in schools. But English and Spanish are part of the official high school curriculum.


          


          Educational institutions


          
            	Universidade Federal do Rio de Janeiro (UFRJ);


            	Centro Federal de Educao Tecnolgica (CEFET-RJ)


            	Fundao Getlio Vargas (FGV);


            	Universidade Candido Mendes (UCAM);


            	Escola Superior de Propaganda e Marketing (ESPM);


            	Instituto Brasileiro de Mercados e Capitais (IBMEC);


            	Instituto Militar de Engenharia (IME);


            	Pontifcia Universidade Catlica do Rio de Janeiro (PUC-Rio);


            	Universidade Gama Filho (UGF);


            	Universidade do Estado do Rio de Janeiro (UERJ);


            	Universidade do Grande Rio (UNIGRANRIO);


            	Universidade Federal do Estado do Rio de Janeiro (UNIRIO);


            	Universidade Estcio de S


            	Universidade Santa rsula


            	Universidade Veiga de Almeida (UVA)


            	and many others.

          


          


          Culture


          


          Music


          The official song of Rio de Janeiro is "Cidade Maravilhosa", which means "marvelous city". The song is considered the "civic anthem" of Rio, and is always the favourite song during Rio's Carnival in February.


          Rio de Janeiro is a very important place when studying the urban music of Brazil. They are responsible for the creation of Funk Carioca, which means funk from Rio de Janeiro. This music became a representation of the current problems residents faced in Rio. It became the largest movement in the city because it gave an outlet to many young people to voice their feelings and make money at the same time. It became a social outlet for the community of Rio de Janeiro. It provided places for the community to come together and appreciate the music and the culture in a peaceful manner. Race and class are ignored and people just celebrate their culture to their music.


          Rio was eternalized in the super smash hit song " Garota de Ipanema" (The Girl from Ipanema) composed by Antonio Carlos Jobim and recognized worldwide and recorded by Astrud Gilberto and Joo Gilberto, Frank Sinatra, and Ella Fitzgerald. This is also the main key song of the bossa nova, a musical genre that was born in Rio.


          A genre unique to Rio and Brazil as a whole is Funk Carioca. While samba music continues to act as the national unifying agent in Rio, Funk Carioca found a strong community following in Brazil. First introduced in the 1970s to refer to modern black pop music from the United States, such as James Brown, it evolved in the 1990s to describe a variety of electronic music associated with the current US black music scene including hip hop, modern soul, and house music. Recognizable by the bass of the beat box, funk music could be heard in the alley ways of lower-class neighborhoods in Rio throughout the mid-1990s. Dancing and interclass mixing were significant in the "funk movement."


          Although not the capital city of Brazil, Rio has always been the symbol of Brazil's nationality and diverse social structure. While Samba is the national unifying agent, as Brazilian national politics developed in Rio, other forms of music were implemented into the national culture of Brazil. Brazil's return to democracy in 1985 after over 20 years if military authoritarian rule, and the subsequent end of rampant censorship, allowed for a new freedom of expression which promoted creativity and experimentation in expressive culture.". This new expressive ability facilitated to access to better economic conditions and relative economic stability. This economic stability allowed for the consumption of imported goods such as hip hop. Commercial and cultural imports from Europe and North America have often influenced Brazil's own cultural output. For example, the hip hop that has stemmed from New York is localied into various forms of musial production such as Funk Carioca and Brazilian hip hop. Thus, Rio has been the most important site as the melting pot of talented composers and performers of all different musical backgrounds. Democratic renewal also allowed for the recognition and acceptance of this diversification of Brazilian culture.


          In some cases, Funk Carioca is also connected to gang territorial dominance in Rio's slums. The gangs fund dance parties, known as bailes, to recruit new members, update each other on local news, and engage in selling drugs.


          Rio de Janeiro, representing one of the largest urban areas in Brazil, is populated with a medley of ethnic types and identities. This diversity allows for it to be the major site for the country's music industry to thrive. Many active scholars in the study of pop culture, such as Livio Sansone, Samuel Arajo, and Martha Ulhoa and internationally renown recording artists such as Rick Devin are located in the heart of this city, proving it to be an imperative place for any aspiring pop culture artist to be.


          


          Carnival


          


          The Brazilian carnival (Carnaval, in Portuguese) is an annual celebration held 40 days before Easter and marking the beginning of Lent. Rio de Janeiro has many Carnival choices, including the famous Samba school (Escolas de Samba) parades in the sambadrome exhibition centre and the popular blocos de carnaval, which parade in almost every corner of the city. The most famous ones are:


          
            	Cordo do Bola Preta: Parades in the centre of the city. It is one of the most traditional carnavals. In 2006, it gathered 200,000 people in one day.


            	Suvaco do Cristo: Band that parades in the Botanic Garden, directly below the Redeemer statue's arm. The name, in English, translates as 'Christ's armpit', and was chosen for that reason.


            	Carmelitas: Band that was supposedly created by nuns, but in fact it is just a theme chosen by the band. It parades in the hills of Santa Teresa, which have very nice views.


            	Simpatia  Quase Amor: One of the most popular parades in Ipanema. Translates as 'Friendliness is almost love'.


            	Banda de Ipanema: The most traditional in Ipanema. It attracts a wide range of revellers, including families and a wide spectrum of the gay population (notably spectacular drag queens).

          


          In 1840 the first Carnaval was celebrated with a masked ball. As years passed, adorned floats and costumed revelers became a tradition amongst the celebrants. Carnaval is known as a historic root of Brazilian music.


          


          Cultural events


          
            [image: "Bloco Galinha do Meio-Dia": carnival block, in Copacabana]

            
              "Bloco Galinha do Meio-Dia": carnival block, in Copacabana
            

          


          Apart from Carnaval, New Year is also a major event in Rio. It's celebrated with concerts and firework displays all around Rio, the largest one being in Copacabana beach. People wear white clothes, and some of them make offerings to Iemanj, a deity in many of the Afro-Brazilian religions (e.g. Candomble, Umbanda, Macumba).


          There are several significant museums in Rio as well. Among them are the Quinta da Boa Vista (which includes the National Museum of Brazil), the Naive Art Museum (primitives, with the largest collection of naive paintings in the world), and the Indian Museum.


          Rio also has one of the world's most talked-about nightlife. Rio has a lot of nightclubs where the rich enjoy themselves and party the night away. Clubs like Baronneti, Nuth, and Catwalk are some of the country's best known and frequented by celebrities such as Ronaldo, Calvin Klein, Mick Jagger, and Naomi Campbell.


          


          Infrastructure


          


          Airports


          
            [image: Rio's Galeão International Airport (GIG).]

            
              Rio's Galeo International Airport (GIG).
            

          


          The City of Rio de Janeiro has five airports.


          
            	Galeo - Antnio Carlos Jobim International Airport: used for all the international flights and some long-haul domestic flights;


            	Santos Dumont Regional Airport: Rio de Janeiro's first airport, and formerly the International Airport. It is considered one of the best-located airports in the world because of its location between Sugar Loaf, Corcovado, the Aterro do Flamengo, and Guanabara Bay. Today it is used by the So Paulo  Rio de Janeiro Air Shuttle Service and some intrastate flights, especially to oil-producing cities in the north.


            	Aeroporto de Jacarepagu: In the Barra da Tijuca district. It is currently used by Aeroclube do Brasil (Brasil Flying Club) with small aircraft but is planned to be used for the Rio de Janeiro - So Paulo Air Shuttle Service since it is just inside Barra, the city's fastest-growing district. The Jacarepagua Airport is the biggest heliport of world too.


            	Afonsos Air Base (Base Area dos Afonsos or Campo dos Afonsos): Military airport, where the Brazilian Air Force presents its aerobatic shows. It also holds the MUSAL (Museu Aero-Espacial), one of the largest aviation museums in Latin America.


            	Santa Cruz Air Base (Base Area de Santa Cruz): Military airport.

          


          Rio de Janeiro have other airports in other cities of state.


          


          Transportation


          In Rio de Janeiro, buses are the main means of mass transportation. There are nearly 440 municipal bus lines serving over four million passengers each day, in addition to intercity lines. Although cheap and frequent, Rio's transportation policy has been moving towards trains and subway in order to reduce traffic jams and increase capacity. Driving in Rio de Janeiro, as in most large cities of Brazil, might not be the best choice due to the large car fleet. The city is served by a number of expressways though traffic jams are very common.


          


          Metro


          Rio de Janeiro has two subway lines ( Metro Rio) with 42 km and 32 stations plus several commuter rail lines. Future plans include building a third subway line to Niteri and So Gonalo, including an underwater tunnel beneath Guanabara Bay to supplement the ferry service currently there.


          


          Train


          Rio de Janeiro has a large and technologically advanced urban rail transportation system.


          


          Highways


          In Brazil, most interstate transportation is done by road. A large terminal for long-distance buses is in the Santo Cristo neighbourhood of Rio de Janeiro. There are also two port facilities for cargo and passenger ships (Rio de Janeiro and Sepetiba port). From So Paulo: take the BR 116 (Presidente Dutra Federal Highway) or the BR-101 (Rio-Santos Federal Highway). From Belo Horizonte: BR 040. From Salvador: BR-101 or BR-324/BR-116/BR-393/BR-040.


          


          Distances


          
            
              	Braslia:

              	1,160km (720mi)
            


            
              	So Paulo:

              	430km (270mi)
            


            
              	Belo Horizonte:

              	450km (280mi)
            

          


          


          Port


          The Port of Rio de Janeiro is visited by cruise boats, which travel along the Brazilian coast.


          


          Sports


          More notable sports events in Rio include the MotoGP Brazilian Grand Prix and the world beach volleyball finals. Jacarepagu was the place of Formula One Brazilian Grand Prix into 1978-1990 and the Champ Car event into 1996-1999. WCT/WQS Surf championships were contested on the beaches from 1985-2001. The city has built a new stadium, Estdio Olmpico Joo Havelange, to hold 45,000 people. It was named after Brazilian ex-FIFA president Joo Havelange. The stadium is owned by the City of Rio de Janeiro, but it is rented to Botafogo de Futebol e Regatas for 20 years.


          Rio de Janeiro was an applicant city for the 2012 Summer Olympics but failed to make the shortlist of official candidate cities. Copacabana beach would have been the site of the triathlon and beach volleyball, while yachting competitions would have been held in Guanabara Bay. On September 2006, it was announced that Rio would bid for 2016 Summer Olympics. Depending on the quantity and the quality of bids IOC will receive from other NOCs, IOC will probably announce a shortlist of official candidate cities in early 2008, and conduct voting for the host city in 2009.


          Rio de Janeiro has also a multi-purpose arena, the HSBC Arena.


          Sports are very popular pastime in Rio de Janeiro. The most popular one is futebol (soccer). Rio de Janeiro is home to five traditional Brazilian soccer clubs: Amrica Football Club, Botafogo, Flamengo, Fluminense and Vasco da Gama.


          
            [image: The Engenhão Stadium.]

            
              The Engenho Stadium.
            

          


          The Brazilian dance/sport/ martial art capoeira is very popular. Other popular sports are beach football, beach volleyball, beach american football, surfing, kitesurfing, hang gliding, motor racing, jiu-jitsu, recreational sailing, and competitive rowing. Another sport that is highly popular in beaches of Rio is called "frescobol" (IPA: [fres.ko.'bɔu̯], matkot), a type of beach tennis.


          Rio de Janeiro is also paradise for rock climbers, with hundreds of routes all over the town, ranging from easy boulders to highly technical big wall climbs, all inside the city. The most famous, Rio's granite mountain, the Sugar Loaf ( Po de Acar), is an example, with routes from the easy 3rd grade (American 5.4, French 3) to the extremely difficult 9th grade (5.13/8b), up to 280 metres.


          
            [image: The 2007 Pan American Games Opening Ceremony.]

            
              The 2007 Pan American Games Opening Ceremony.
            

          


          Hang gliding in Rio de Janeiro started in mid 1970s and quickly proved to be perfectly suited for this town, because of its geography: steep mountains encounter the Atlantic Ocean, which provide excellent take-off locations and great landing zones on the beach. Starting with amateur flights, this activity soon turned into a profitable industry of tandem hang gliding with some very experienced pilots at a cost for a ride around US$100. In the Summer, between December and March, booking in advance is recommended.


          Fishing is a very popular activity in Brazil. In Rio de Janeiro, one can expect to catch a plethora of famous Brazilian copperfish, known as peixe de cobre. Many markets sell peixes de cobre and these fish are quite popular for traditional meals. No license is required for fishing in Brazil.


          A fast-growing beach American football league is based in Rio, the Carioca Bowl.


          Rio de Janeiro is one of the 18 remaining candidates to host games of the 2014 FIFA World Cup that will be hosted in Brazil.


          Team Black House is located in Rio de Janeiro. Current members are UFC standouts Anderson Silva, Antonio Rodrigo Nogueira, and Lyoto Machida. Former UFC star Vitor Belfort is also a member.


          


          Social conditions


          
            [image: Favela da Rocinha.]

            
              Favela da Rocinha.
            

          


          There are enormous disparities between rich and poor in Rio de Janeiro. Although the city clearly ranks among the world's major metropolises, a large proportion of the city's 6.1 million inhabitants live in poverty. The poorest of the areas are the slums and shanty towns known as favelas; often crowded onto the hillsides, where sturdy buildings are difficult to build, accidents from heavy rainfall are frequent, and access to the sanitation and electricity can be inconsistent. A unique aspect of Rio's favelas is their close proximity to the city's wealthiest districts. Upper-class neighbourhoods such as Ipanema and Copacabana are squeezed in between the beach and the hills, the latter of which are covered with poor neighbourhoods. Bad public education, a poor health system combined with the saturation of the penitentiary system contribute to the overall poverty of the favelas. But the North Side, the poorest area of Rio that tourists rarely see, gathers the vast majority of Rio's famished and impoverished masses. This social contrast creates a clash between rich and poor.


          
            [image: Panoramic photo of Rocinha shanty town ("favela"), one of the largest in the world.]


            
              Panoramic photo of Rocinha shanty town (" favela"), one of the largest in the world.
            

          


          


          Crime


          
            [image: BOPE policemen training.]

            
              BOPE policemen training.
            

          


          Rio has high crime rates, especially homicide, in poor areas dominated by drug lords, primarily in the North Zone. As of 2007, the homicide rate of the greater metropolitan area stood at nearly 30 victims per week, with the majority of victims falling to mugging, stray bullets or narcoterrorism. In 2006, 2,273 people were murdered in the city giving it a murder rate of 37.7 cases for every 100,000 people. Note that these numbers have dropped considerably from 3,728 murders and a rate of 62.8 cases as registered in 2002; as a comparison, London's murder rate for 2006 was 2.2 cases for every 100,000 population. According to federal government research, the city itself ranks 206th in the list of the 5565 most violent cities in Brazil and first in total number of firearm-related deaths. Between 1978 and 2000, 49,900 people were killed in Rio. The Urban Warfare involves drug-traffic battle with police fighting against outlaws, or even corrupt policemen on their side.


          Rio de Janeiro's low paid and ill-equipped police are violent as well, it has been said. In 2007, the police allegedly killed 1,330people in the state, an increase of 25percent over 2006 when 1,063 people were killed, in 2003 that number plateaued at 1,195. In comparison the American police killed just 347people in whole of the United States during 2006. The average Rio policeman earns only R$874 a month or R$10,488 (around US$6,000) a year. Compounding the problem of crime is impunity. Only 3percent of the murders are solved by Rio's police.


          


          Human development


          
            [image: Copacabana Palace in Copacabana.]

            
              Copacabana Palace in Copacabana.
            

          


          The human development of Rio varies greatly by locality. There are neighborhoods that had very high human development indexes in 2000 (equal to or greater than the indexes of some Scandinavian countries), but also those in the medium range (in line with, for example, North Africa).


          Top neighborhoods and localities


          
            	Gvea (0.970)


            	Leblon (0.967)


            	Jardim Guanabara (0.963)


            	Ipanema (0.962)


            	Lagoa (0.959)

          


          Neighborhoods and localities in last place:


          
            	Complexo do Alemo (0.711)

          


          


          Lists


          


          Parks and squares


          
            [image: Theatro Municipal of Rio de Janeiro in the central Cinelândia square.]

            
              Theatro Municipal of Rio de Janeiro in the central Cinelndia square.
            

          


          
            	Flamengo Park - Large park in the Flamengo neighbourhood, beside Guanabara Bay.


            	Rio de Janeiro Botanical Garden  Magnificent park founded in the early 19th century.


            	Quinta da Boa Vista - Site of the palace used by the emperors of Brazil.


            	Zoological Garden of Rio de Janeiro - Located in the Quinta da Boa Vista.


            	Passeio Pblico - 18th century public garden in central Rio.


            	Arpoador Park


            	Parque Lage  Contains areas of woodland, gardens, aquaria and a children's playground. The School of Visual Art ( Escola de Artes Visuais do Parque Lage) occupies a luxurious early 20th century building faced with Italian marble and tiles. The buildings are protected as national monuments.


            	Tijuca Forest - A huge rainforest that covers highlands which rise in the middle of the city. It is the first world's largest urban rainforest. There, people can find beauty, peace and they can gaze the luxurious variety of fauna and flora. Unfortunately, through the years, the forest is being threatened by illegal occupation, mainly slum which grows by the borders and put the integrity of the forest in danger. Besides it, the place remains wonderful and magic. A highly advisable place to visit.

          


          


          Famous Cariocas


          Cariocas, as residents of Rio de Janeiro are called in Brazil, have made extensive contributions to Brazil's history, culture, music, literature, education, science, technology etc.  particularly when Rio de Janeiro was the federal capital and a great hub of Brazilian growth and innovation in all these areas. Some important Cariocas, who were born in Rio, are:


          
            
              	
                
                  	Adolfo Lutz, physician and scientist


                  	Adriano, footballer


                  	Bruno Barreto, film director


                  	Carlos Nemer, architect and civil engineer


                  	Carlos Chagas Filho, physician and scientist


                  	Carlos Lacerda, politician, governor of Rio


                  	Carlos Tufvesson, high fashion designer and human rights activist


                  	Carolina Solberg, beach volleyball player


                  	Cartola, composer and singer


                  	Cazuza, composer, poet and singer


                  	Chico Buarque, composer, singer and writer


                  	Bruno Campos, actor


                  	Fernanda Montenegro, actress


                  	Fernando Henrique Cardoso, sociologist, twice president of Brazil


                  	Hlio Oiticica, plastic artist


                  	Heitor Villa-Lobos, classic composer and regent


                  	Ismael Silva, composer and singer


                  	Isabel Clark, snowboarder


                  	Ivan Lins, musician, composer and singer


                  	Jaguar, cartoonist


                  	J Soares, television entertainer and writer


                  	Jorge Ben Jor, singer and composer


                  	Machado de Assis, writer


                  	Marisa Monte, singer and composer


                  	Millr Fernandes, cartoonist and playwright

                

              

              	
                
                  	Milton Nascimento, singer and composer


                  	Nelson Cavaquinho, composer and singer


                  	Nelson Piquet, racecar driver


                  	Noel Rosa, composer and singer


                  	Oscar Niemeyer, architect


                  	Paulinho da Viola, composer, musician and singer


                  	Paulo Coelho, writer


                  	Emperor D. Pedro II


                  	Pixinguinha, one of the fathers of Chorinho music


                  	Ricardo Arona, MMA fighter


                  	Royce Gracie, jiu-jitsu/MMA fighter


                  	Romrio, footballer


                  	Ronaldo, footballer, most goals scored in World Cups (15)


                  	Srgio Vieira de Mello, diplomat


                  	Silvio Santos, owner of the SBT television station


                  	Tim Maia, composer and singer


                  	Tom Jobim, composer and musician, one of the creators of Bossa Nova


                  	Vincius de Moraes, writer, poet, musician and diplomat


                  	Walter Salles, film director


                  	Zico, football manager and former footballer


                  	Fabrizio Moretti, Brazilian drummer of the American band The Strokes

                

              
            

          


          


          Trivia


          Rio has been used as a backdrop for many films, such as Academy Award-nominated Central do Brasil (Central Station, 1998) and Cidade de Deus (City of God, 2002); Moonraker (1979), Blame It on Rio (1984), Tropa de Elite (Elite Squad, 2007), The Incredible Hulk (2008), and of course classics like Orfeu Negro (Black Orpheus, 1959) and L'Homme de Rio (Man From Rio, 1964).


          In The Simpsons episode " Blame it on Lisa", the family visited Rio de Janeiro in a search of a missing Brazilian orphan boy that Lisa had been secretly sponsoring.


          In CSI: Miami episode " Rio" the cops arrived in the city to hunt down a drug trafficker.


          Featured/recreated in the video games Driver 2, the very first version of Simcity, Forza Motorsport, SOCOM II: U.S. Navy SEALs, Tony Hawk's Pro Skater 3, Tony Hawk's Downhill Jam. The popular Half-life game mod, Counter-strike featured a level (cs_rio) that pictured a favela in Rio de Janeiro, which caused an order to prohibit sales of the game in Brazil. In the game World of Warcraft there is a place in Stranglethorn Vale called Janerio's Point, with a statue of a goblin in the same pose as the Redeeming Christ statue.


          The Harbour of Rio de Janeiro was declared one of the Seven Wonders of the Natural World by CNN.


          Rio de Janeiro was also mentioned in Mel Brooks' The Producers as being the place the Max Bialystock and Leo Bloom would escape to after their sure-fire-flop musical. In the 2005 version, they sing a song about Rio entitled "You'll Find Your Happiness in Rio".


          In the popular Ender's Shadow series, Rio de Janeiro is the location of Peter Wiggin's Hegemon Headquarters.


          In the series Lupin III, Rio is visited on many occasions. One time for a robbery of the Maracana Stadium, where they stuffed the ticket money inside the famous Christ the Redeemer statue and nearly escaped.


          Sister cities


          Rio de Janeiro's sister cities are:


          
            
              	
                
                  	[image: Flag of Saudi Arabia] Jeddah, Saudi Arabia
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              	Rio Tinto
            


            
              	Image:Riotintologo.jpg
            


            
              	Type

              	Public ( ASX:, LSE: RIO, NYSE: RTP)
            


            
              	Founded

              	1873
            


            
              	Headquarters

              	London, England, UK and Melbourne, Australia
            


            
              	Keypeople

              	Paul Skinner, Chairman

              Tom Albanese, CEO

              Guy Elliott, Finance Director
            


            
              	Industry

              	Mining
            


            
              	Products

              	Coal

              Iron

              Copper

              Uranium

              Gold

              Diamonds
            


            
              	Revenue

              	$129.700 billion ( 2007)
            


            
              	Operating income

              	$8.571 billion ( 2007)
            


            
              	Net income

              	$7.746 billion ( 2007)
            


            
              	Employees

              	35,000 ( 2007)
            


            
              	Website

              	www.riotinto.com
            

          


          Rio Tinto is a multinational mining and resources group founded originally in 1873. The group is one of the world's largest mining companies, with a pre-tax profit of approximately US$10.2 billion in 2006 on consolidated turnover of $25.4 billion. It is the largest coal mining company in the world.


          Since 1995, Rio Tinto has been a dual-listed company. Rio Tinto Limited, formerly known as CRA, is listed on the Australian Securities Exchange, with Rio Tinto plc (formerly RTZ) listed on the London Stock Exchange as well as New York Stock Exchange (under ticker RTP). The two companies are managed as a single economic unit by a unified board, with a share in either company entitling the owner to the same voting rights and dividend payouts. RTZ shareholders made up 76.7 percent of the new unified entity, which is primarily managed from London.


          Its current chief executive is Tom Albanese and the company board is chaired by Lucky Bauer.


          


          History


          Both the firm Rio Tinto and its name come from southern Spain, where the Ro Tinto (Spanish 'Red River') was the site of an ancient mine which supplied the Phoenicians, Ancient Greeks, Carthaginians and the Roman Empire. Its water is red-colored because of its high mineral content, that also makes it highly acidic.


          In 1873 N M Rothschild & Sons of London and de Rothschild Frres of Paris joined with other investors to acquire the Spanish government's money-losing Rio Tinto mines. The new owners restructured the company and turned it into a profitable business. From 1877 through 1891, the Rio Tinto mine was the world's leading producer of copper. By 1905, the Rothschild interest in Rio Tinto amounted to more than 30 percent. Alfred Milner, 1st Viscount Milner served as chairmen for a period before World War One.


          In 1962 the (British) Rio Tinto Company acquired a majority stake in Consolidated Zinc, an Australian company, and was renamed the Rio Tinto-Zinc Corporation (RTZ). The Australian company was renamed Conzinc Riotinto of Australia (CRA) but retained a separate corporate identity, with an increasing proportion of its shares being held by the Australian public.


          The current dual listed company structure was created in 1995.


          Rio Tinto is one of the first companies listed on the ASX to have reached a share price of over $100. Poseidon had previously climbed from 80 cents to $280 before collapsing in 1969-70 after a major discovery of nickel ore.


          On November 14, 2007 Rio Tinto bought Canadian aluminium company Alcan Inc. for $38.1 billion, in a move that creates the world's biggest aluminium company. Rio paid $101 per common share. Alcan's Chief Executive Dick Evans leads the new division, renamed Rio Tinto Alcan and its headquarters situated in Montreal.


          On November 8, 2007, rival mining company BHP Billiton announced it was seeking to purchase Rio Tinto Group in an all share deal. This offer was rejected by the board of Rio Tinto as it "significantly undervalues" the company. Another attempt by BHP Billiton for a hostile takeover valuing it at US$147 billion was rejected on the same grounds. Meanwhile, the Chinese Government-owned resources group Chinalco and the US aluminium producer Alcoa purchased 12 per cent of Rio Tinto's London-listed shares in a move that could block or severely complicate BHP Billiton's plans to buy its rival. In the six months from November 1, 2007 to April 1, 2008, Rio Tinto's daily closing NYSE share price increased 16% from US$361 to $420, soaring and dipping along the way between $478 and $331.


          


          Other commodities


          Rio Tinto owns the Borax company that produces borax and is famous for the "20 Mule Team" trademark which it shares with the Dial Corporation.


          Rio Tinto also produces bauxite, gold, titanium, lead, zinc, cobalt, nickel and uranium.


          


          Technology


          The company also has a technology group conducting research and development, notably including the HIsmelt iron smelting process, and an exploration group.


          


          Criticisms


          Environmental, political, safety and labour rights concerns have been raised against Rio Tinto by both environmental groups and unions, in particular the Construction, Forestry, Mining and Energy Union (CFMEU). The CFMEU ran a campaign against the company which tried to de-unionise its workforce after the introduction of the Howard Government's Workplace Relations Act 1996.


          Another has been Rio Tinto's involvement in Papua New Guinea which triggered the Bougainville separatist crisis. While RTZ has put a lot of energy into cleaning up its tainted human-rights image from the aftermath of crises like the above, many critics feel the company has not substantially changed.


          Rio Tinto has also won an award for ethical behaviour, the Worldaware Award for Sustainable development. However, although this award was decided by an independent committee, it was, like some other WorldAware Awards, sponsored by another multinational corporation (in this case, the sponsor was Tate and Lyle). Rio Tinto has, in turn, sponsored its own WorldAware award, the Rio Tinto Award for Long-term Commitment, which was awarded to a variety of local and multinational players including in 1999 to Shell Pakistan.
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              This bridge across the Danube River links Hungary with Slovakia.
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          A river is a natural stream of water, usually freshwater, flowing toward an ocean, a lake, or another stream. In some cases a river flows into the ground or dries up completely before reaching another body of water. Usually larger streams are called rivers while smaller streams are called creeks, brooks, rivulets, rills, and many other terms, but there is no general rule that defines what can be called a river. Sometimes a river is said to be larger than a creek, but this is not always the case.


          A river is a component of the water cycle. The water within a river is generally collected from precipitation through surface runoff, groundwater recharge (as seen at baseflow conditions / during periods of lack of precipitation) and release of stored water in natural reservoirs, such as a glacier.


          


          Origins


          
            [image: The youthful Tambo River flowing over a slight change in topography]

            
              The youthful Tambo River flowing over a slight change in topography
            

          


          
            [image: The beginning of a mountain river in the Swiss Alps (Reichenbach in Grosse Scheidegg)]

            
              The beginning of a mountain river in the Swiss Alps (Reichenbach in Grosse Scheidegg)
            

          


          A river may have its source in a spring, lake, from damp, boggy landscapes where the soil is waterlogged, from glacial melt, or from surface runoff of precipitation. Almost all rivers are joined by other rivers and streams termed tributaries, the highest of which are known as headwaters. Water may also originate from groundwater sources. Throughout the course of the river, the total volume transported downstream will often be a combination of the free water flow together with a substantial contribution flowing through sub-surface rocks and gravels that underlie the river and its floodplain. For many rivers in large valleys, this unseen component of flow may greatly exceed the visible flow.


          From their source, rivers flow downhill, typically terminating in a sea or in a lake, through a confluence. In arid areas rivers sometimes end by losing water to evaporation. River water may also infiltrate into the soil or pervious rock, where it becomes groundwater. Excessive abstraction of water for use in industry, irrigation, etc., can also cause a river to dry before reaching its natural terminus.


          The mouth, or lower end, of a river is known as its base level. The area drained by a river and its canals is called catchment, catchment basin, drainage basin or watershed. The term "watershed" is also used to mean a boundary between catchments, which is also called a water divide, or in some, continental divide.


          


          Topography


          
            [image: Amazon River in Brazil]

            
              Amazon River in Brazil
            

          


          The water in a river is usually confined to a channel, made up of a stream bed between banks. In larger rivers there is also a wider floodplain shaped by flood-waters over-topping the channel. Flood plains may be very wide in relation to the size of the river channel. This distinction between river channel and floodplain can be blurred especially in urban areas where the floodplain of a river channel can become greatly developed by housing and industry.


          The term upriver, is referred to as the beginning or source of the river flow regardless of the direction of flow. Therefore, the term down river, is referring to the direction of flow that the river continues in.


          The river channel typically contains a single stream of water, but some rivers flow as several interconnecting streams of water, producing a braided river. Extensive braided rivers are found in only a few regions worldwide, such as the South Island of New Zealand. They also occur on peneplains and some of the larger river deltas. Anastamosing rivers are similar to braided rivers and are also quite rare. They have multiple sinuous channels carrying large volumes of sediment.


          A river flowing in its channel is a source of energy which acts on the river channel to change its shape and form. According to Brahm's law (sometimes called Airy's law), the mass of objects that may be flown away by a river is proportional to the sixth power of the river flow speed. Thus, when the speed of flow increases two times, it can transport 64 times larger (i.e. more massive) objects. In mountainous torrential zones this can be seen as erosion channels through hard rocks and the creation of sands and gravels from the destruction of larger rocks. In U shaped glaciated valleys, the subsequent river valley can often easily be identified by the V shaped channel that it has carved. In the middle reaches where the river may flow over flatter land, meanders may form through erosion of the river banks and deposition on the inside of bends. Sometimes the river will cut off a loop, shortening the channel and forming an oxbow lake or billabong. Rivers that carry large amounts of sediment may develop conspicuous deltas at their mouths, if conditions permit. Rivers whose mouths are in saline tidal waters may form estuaries.


          


          Classification


          Although the following classes are a useful way to visualize rivers, there are many other factors at work. Gradient is controlled largely by tectonics, but discharge is controlled largely by climate, and sediment load is controlled by various factors including climate, geology in the headwaters, and the stream gradient.


          
            [image: Leisure activities on the River Avon at Avon Valley Country Park, Keynsham, Bristol, England. A boat giving trips to the public passes a moored private boat.]
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            	Youthful river


            	a river with a steep gradient that has very few tributaries and flows quickly. Its channels erode deeper rather than wider. (Examples: Brazos River, Trinity River, Ebro River)


            	Mature river


            	a river with a gradient that is less steep than those of youthful rivers and flows more slowly than youthful rivers. A mature river is fed by many tributaries and has more discharge than a youthful river. Its channels erode wider rather than deeper. (Examples: Mississippi River, St. Lawrence River, Danube River, Ohio River, River Thames)


            	Old river


            	a river with a low gradient and low erosive energy. Old rivers are characterized by flood plains. (Examples: Huang He River, Ganges River, Tigris, Euphrates River, Indus River, Nile River)


            	Rejuvenated river


            	a river with a gradient that is raised by tectonic uplift.

          


          The straight-line distance from the beginning to the end of most rivers is about one third their actual length.


          The way which a river's characteristics vary between the upper course and lower course of a river is summarized by the Bradshaw model.


          Most rivers flow on the surface; however subterranean rivers flow underground in caves or caverns. Such rivers can be found in remote regions like Antarctica with limestone geologic formations.


          An intermittent river (or ephemeral river) only flows occasionally and can be dry for several years at a time. These rivers are found in regions with limited or highly variable rainfall, or can occur due to geologic conditions such as having a highly permeable river bed.


          


          Uses


          Rivers have been used as a source of water, for food, for transport, as a defensive barrier, as a source of power to drive machinery, and as a means of disposing of waste.


          For thousands of years rivers have been used for navigation (The earliest evidence of navigation is found in the Indus Valley Civilization, which existed in northwestern India around 3300 BC). Riverine navigation provides the cheapest means of transport and is still used extensively on major rivers of the world like the Ganges, the Nile, the Mississippi, and the Indus.


          In some heavily-forested regions like Scandinavia and Canada, lumberjacks use the river to float felled trees downstream to lumber camps for further processing, saving much effort and cost by transporting the huge heavy logs by natural means.


          Rivers have been a source of food since pre-history. Apart from being a rich source of fish, rivers indirectly aid cultivation by supplying water for the crops. Rivers sustain their own food chain. They are a major source of fresh water, hence, it is no surprise to find most of the major cities of the world situated on the banks of rivers. Rivers help to determine the urban form of cities and neighbourhoods and their corridors often present opportunities for urban renewal through the development of foreshoreways such as Riverwalks. Rivers also provide an easy means of disposing of waste.


          
            [image: Most riverbanks in Japan are used as places for playing, recreation and parties]

            
              Most riverbanks in Japan are used as places for playing, recreation and parties
            

          


          The rocks and gravel generated and moved by rivers are used in construction. The beauty of rivers and their surroundings contributes to tourist income.


          In upland rivers, rapids with whitewater or even waterfalls occur. Rapids are often used for recreational purposes, such as whitewater kayaking. Fast flowing rivers and waterfalls are harnessed as sources of energy, via watermills and hydroelectric plants.


          Rivers have been important in determining political boundaries and defending countries. For example, the Danube was a longstanding border of the Roman Empire, and today it forms most of the border between Bulgaria and Romania. The Mississippi in North America and the Rhine in Europe are major east-west boundaries in those continents. The Orange and Limpopo Rivers in southern Africa form the boundaries between provinces and countries along their routes.


          Ancient Greek historian Megasthenes mentions about River Ganga several times in his work Indika: "India, again, possesses many rivers both large and navigable, which, having their sources in the mountains which stretch along the northern frontier, traverse the level country, and not a few of these, after uniting with each other, fall into the river called the Ganges. Now this river, which at its source is 30 stadia broad, flows from north to south, and empties its waters into the ocean forming the eastern boundary of the Gangaridai, a nation which possesses a vast force of the largest-sized elephants." (Diodorus II.37.)


          


          Biology


          The flora and fauna of rivers use the aquatic habitats available, from torrential waterfalls through to lowland mires. Although many organisms are restricted to the fresh water in rivers, some, such as Salmon and Hilsa, have adapted to be able to survive both in rivers and in the sea.


          


          Flooding


          Flooding is a natural part of a river's cycle. The majority of the erosion of river channels and the erosion and deposition on the associated floodplains occur during flood stage. Human activity, however, has upset the natural way flooding occurs by walling off rivers, straightening their courses and by draining of natural wetlands.


          


          Flow


          


          Direction


          
            [image: ]
          


          Some people think that most rivers flow from north to south. Rivers in fact flow downhill regardless of direction, often in a complex meandering path involving all directions of the compass.


          Few major rivers in the continental U.S. flow north since most of the country is located in the watershed of the Pacific or Atlantic oceans or the Gulf of Mexico, with very few rivers flowing northward toward the Arctic Ocean, Great Lakes, or Hudson Bay. However, thousands of north-flowing rivers exist elsewhere, including such major watercourses as the Nile, Mackenzie, Rhine, Yenisei, Nelson, and Lena. Four of the ten longest river systems of the world flow mainly north.


          


          Rate


          Volumetric flow rate, also called volume flow rate and rate of water flow, is the volume of water which passes through a given volume per unit time, measured in cubic meters per second (1 m/s = 35.51 ft/s) or cubic feet per second, sometimes gallons per second.


          


          Management


          Rivers are often managed or controlled to make them more useful, or less disruptive, to human activity.


          
            	Dams or weirs may be built to control the flow, store water, or extract energy.


            	Levees, known as dikes in Europe, may be built to prevent river water from flowing on floodplains or floodways.


            	Canals connect rivers to one another for water transfer or navigation.


            	River courses may be modified to improve navigation, or straightened to increase the flow rate.

          


          River management is a continuous activity as rivers tend to 'undo' the modifications made by people. Dredged channels silt up, sluice mechanisms deteriorate with age, levees and dams may suffer seepage or catastrophic failure. The benefits sought through managing rivers may often be offset by the social and economic costs of mitigating the bad effects of such management. As an example, in parts of the developed world, rivers have been confined within channels to free up flat flood-plain land for development. Floods can inundate such development at high financial cost and often with loss of life.


          


          Rating systems


          
            	International Scale of River Difficulty  The scale is used to rate the challenges of navigationparticularly those with rapids. Class I is the easiest and Class VI is the hardest.


            	Strahler Stream Order  The Strahler Stream Order ranks rivers based on the connectivity and hierarchy of contributing tributaries. Headwaters are first order while the Amazon River is twelfth order. Approximately 80% of the rivers and streams in the world are of the first and second order.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/River"
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                  The Severn at Shrewsbury from Shrewsbury Castle.
                

              
            


            
              	Countries

              	Wales, England
            


            
              	Regions

              	Mid Wales, West Midlands, South West
            


            
              	Counties

              	Powys, Shropshire, Worcestershire, Gloucestershire
            


            
              	
            


            
              	Tributaries
            


            
              	-left

              	Vyrnwy, Tern, Stour, Warwickshire Avon, Bristol Avon
            


            
              	-right

              	Teme, Wye
            


            
              	Cities

              	Shrewsbury, Worcester, Gloucester, Bristol
            


            
              	Landmarks

              	Ironbridge Gorge, Severn Valley, Severn Bore, Severn crossing
            


            
              	
            


            
              	
            


            
              	Source

              	
            


            
              	-location

              	Plynlimon, Ceredigion, Wales
            


            
              	-elevation

              	610 m (2,001 ft)
            


            
              	-coordinates

              	
            


            
              	Mouth

              	Severn Estuary
            


            
              	-location

              	Bristol Channel, United Kingdom
            


            
              	-elevation

              	0 m (0 ft)
            


            
              	
            


            
              	Length

              	354 km (220 mi)
            


            
              	Basin

              	11,420 km(4,409 sqmi)
            


            
              	Discharge

              	for Bewdley, Worcs. SO 7815 7622
            


            
              	-average

              	61.17 m/ s (2,160 cuft/ s)
            


            
              	-max

              	533.48 m/ s (18,840 cuft/ s) 

              max recorded on 1947- 03-21
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                    Tributaries and major settlements on and near the Severn.
                  

                

              
            

          


          The River Severn ( Welsh: Afon Hafren, Latin: Sabrina) is the longest river in Great Britain, at 220miles (354km). It rises at an altitude of 2,001feet (610m) on Plynlimon near Llanidloes, Powys, in the Cambrian Mountains of mid Wales. It then flows through Shropshire, Worcestershire and Gloucestershire, with the county towns of Shrewsbury, Worcester, and Gloucester on its banks. With an average discharge of 107m/s at Apperley, Gloucestershire, the Severn is England's greatest river in terms of water flow, and is considered one of the ten major rivers of the United Kingdom.


          The river becomes the Severn Estuary after the Second Severn Crossing near Severn Beach, South Gloucestershire. The river then discharges into the Bristol Channel which in turn discharges into the Celtic Sea and the wider Atlantic Ocean. The Severn's drainage basin area is 11,420square kilometres (4,409sqmi), excluding the River Wye and Bristol Avon which flow into the Bristol Channel. The major tributaries to the Severn are the Vyrnwy, Teme, Warwickshire Avon and Stour.


          


          Mythology


          According to some sources, the name "Severn" is derived from the name Sabrina or ( Hafren), based on the mythical story of the drowning of a nymph in the river. Sabrina is also the goddess of the River Severn in Brythonic mythology. The story of Sabrina is featured in Milton's Comus. There is a statue of 'Sabrina' in the Dingle Gardens at the Quarry, Shrewsbury.


          As the Severn becomes tidal the associated deity changes to Noadu, who (Romanized as Nodens) is represented mounted on a seahorse, riding on the crest of the Severn bore.


          


          Tributary rivers


          The River Stour rises in the north of Worcestershire in the Clent Hills, near St Kenelm's Church at Romsley. It flows north into the adjacent West Midlands at Halesowen. It then flows westwards through Cradley Heath and Stourbridge where it leaves the Black Country. It is joined by the Smestow Brook at Prestwood before it winds around southwards to Kinver, and then flows back into Worcestershire. It then passes through Wolverley, Kidderminster and Wilden to its confluence with the Severn at Stourport-on-Severn.


          The River Vyrnwy, which begins at Lake Vyrnwy, flows eastwards through Powys before entering England and joining the Severn at Melverley, Shropshire. The Rea Brook flows north from its source in the Shropshire Hills and joins the Severn at Shrewsbury. The River Tern, after flowing south from Market Drayton and being joined by the River Roden, meets the Severn at Attingham Park.


          The River Worfe joins the Severn, just above Bridgnorth. The River Stour rising on the Clent Hills and flowing through Halesowen, Stourbridge, and Kidderminster, joins the Severn at Stourport. On the opposite bank, the tributaries are only brooks, Borle Brook, Dowles Brook draining the Wyre Forest and Dick Brook.
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              The source of the River Severn in the Winter of 2006.
            

          


          The River Teme flows eastwards from its source in Mid Wales, straddling the border between Shropshire and Herefordshire, it is joined by the River Onny, River Corve and River Rea before it finally joins the Severn slightly downstream of Worcester.


          One of the several rivers named Avon, in this case the Warwickshire Avon, flows west through Rugby, Warwick and Stratford-upon-Avon. It is then joined by its tributary the River Arrow, before finally joining the Severn at Tewkesbury, Gloucestershire.


          The port of Bristol is located at the mouth of the Severn, where another River Avon flows into it through the Avon Gorge.


          The River Wye, from its source in Plynlimon, Wales, flows generally southeast through the Welsh towns of Rhayader and Builth Wells. It enters Herefordshire, flows through Hereford, and is shortly afterwards joined by the River Lugg, before flowing through Ross-on-Wye and Monmouth, and then southwards where it forms the boundary between England ( Forest of Dean) and Wales. It flows into the Severn near the town of Chepstow, slightly upstream of the Bristol Avon on the opposite bank.


          The River Usk flows into the Severn estuary just south of Newport.


          


          Major settlements
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              The source of the River Severn on Plynlimon, Wales. The source is marked with this post in both English and Welsh.
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              Worcester Cathedral overlooks the Severn in Worcester.
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              High Town, Bridgnorth.
            

          


          Below is a list of major towns and cities that the Severn flows through (from north to south):


          
            	Through Powys:

              
                	Newtown


                	Welshpool (county town)

              

            


            	Through Shropshire

              
                	Shrewsbury (county town)


                	Ironbridge


                	Bridgnorth

              

            


            	Through Worcestershire

              
                	Bewdley


                	Stourport


                	Worcester (county town)


                	Upton

              

            


            	Through Gloucestershire

              
                	Tewkesbury


                	Gloucester (county town)

              

            

          


          


          Transport


          


          Bridges
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              The Welsh Bridge (background) and Frankwell Footbridge (foreground) in Shrewsbury, Shropshire.
            

          


          The Severn is bridged at many places, and many of these bridges are notable in their own right, with several designed and built by the engineer Thomas Telford. There also is the famous Iron Bridge at Ironbridge, which is the first ever iron bridge in the world.


          The two bridges of the Severn crossing carrying roads (opened in 1966 and 1996) link Wales with the southern counties of England and are among the most important in Britain.


          
            	Severn Bridge  opened in 1966 carrying the M48


            	Second Severn Crossing  opened in 1996 carrying the M4 motorway

          


          Previous to the construction of the first bridge in 1966, the channel was crossed by the Aust Ferry.


          


          Rail


          The Severn Tunnel, situated near the Second Severn Crossing road bridge, carries the Great Western Main Line under the channel.


          Cars could also be transported through the Severn Tunnel. In the 1950s three trains a day made round trips between Severn Tunnel Junction and Pilning. The vehicles were loaded onto open flat bed carriages and pulled by a small pannier tank locomotive although sometimes they were joined to a scheduled passenger train. The prudent owner paid to cover the vehicle with a sheet as sparks often flew when the steam locomotive tackled the grade leading to the tunnel exit. A rail coach was provided for passengers and drivers. Reservations could be made and the fee for the car was about thirty shillings in the early 1950s.


          


          Disasters
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              Tewkesbury flooded in July 2007
            

          


          There have been many disasters on the Severn, making it Britain's most dangerous river. It has claimed many lives (figures vary depending on how it is recorded, circa 300 people), especially during the 20th century.


          


          Locks


          There are locks on the lower Severn to enable sea going boats to reach as far as Stourport. The most northerly lock is at Lincombe, about a mile downstream from Stourport.
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          The Staffordshire and Worcestershire Canal, the Worcester and Birmingham Canal, and the Herefordshire and Gloucestershire Canal all join the Severn at Stourport, Worcester and Gloucester respectively. The Droitwich Barge Canal used to join the Severn at Hawford, near to the River Salwarpe and it hoped that a new link to the Severn via the Salwarpe will be re-established in the future.


          


          Paddle steamers


          The main operator of pleasure craft and particularly paddle steamers on the river from the mid-1800s to the late 1970s were P and A Campbell of Bristol, but also included the Barry Railway Company. There were also three ferries operating between Aust and Chepstow these were called the Severn King, Severn Queen and Severn Princess. The Severn Princess is currently undergoing restoration after being found in Ireland full of fertiliser, after dragging her back with her sinking twice on the way it is hoped that at some time in the near future she will be fully operational again. The Severn King and Queen were scrapped not long after their decommission following the completion of the First Severn Bridge.


          In Worcester, the Worcester River Cruises have boat trips up and down the river operating the boats The Pride of the Midlands and The Earl Grosvenor. After 2008 there are plans for another boat, The Severn Travellor, to be refurbished and relaunched for trips.


          


          Severn Estuary
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          The River Severn extends down to the Second Severn Crossing. The Severn Estuary begins at this point and stretches to a line from Lavernock Point (south of Cardiff) to Sand Point near Weston-super-Mare. West of this line is the Bristol Channel. In the Severn estuary (or the Bristol Channel in the last two cases, depending where the boundary is drawn) are the rocky islands called Denny Island, Steep Holm and Flat Holm.


          


          Severn bore
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          A curious phenomenon associated with the lower reaches of the Severn is the tidal bore. The Severn bore forms somewhat upstream of the Port of Sharpness, which is also the Southern terminus of the Gloucester and Sharpness Canal.


          The river's estuary, which empties into the Bristol Channel, has the second largest tidal range in the world  about 15metres (49ft), exceeded only by the Bay of Fundy; and during the highest tides, the rising water is funnelled up the estuary into a wave that travels rapidly upstream against the river current. The largest bores occur in spring, but smaller ones can be seen throughout the year. The Environment Agency publishes timetable and prediction of bore heights on its website.. Being the onset of the flood tide it is accompanied by a rapid rise in water level which continues for about one and a half hours after the bore has passed. The Severn Bore is a natural example of a self-reinforcing solitary wave or soliton.


          River surfing enthusiasts even attempt to surf along on the wave, which can be 2metres (7ft). In March 2006, an unofficial record surf was achieved, for the longest-ever 'surf', by Steve King, a railway engineer from Gloucestershire, England. Despite the media acceptance of the record the exact distance of the ride was never verified and the record was later rejected by both the British Surfing Association and Guinness World Records. The Gloucester Harbour Trustees, as competent harbour authority for this part of the river, explicitly advise against this pastime.


          In September 2005, several hundred surfers gathered in Newnham on Severn to celebrate 50 years since the first recorded attempt at surfing the Severn Bore and to view the premire of Longwave by Donny Wright, a historical film documenting the evolution of the sport since its inception in 1955.


          


          Tidal power
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          A huge tidal range and high level of surrounding industry and population have long made the Severn estuary and Bristol Channel a focus for tidal energy schemes and ideas. Plans for a Severn Barrage  running 16km (10miles) across the Bristol Channel from Lavernock Point near to and south west of Cardiff to Brean Down near and just south west of Weston-super-Mare in Somerset  would generate a massive 8640MW when the tide flows, and have been discussed for several decades now. The power generated would come from a lake of 185square miles (479km) with a potential energy depth of 14metres (46ft). Tidal power only runs for some 10 hours a day, but by using the enclosed lake as a reservoir of potential energy more hours of operation could be achieved. Other energy sources, such as wind and solar power, also create electricity at times that do not always match when it is needed. Excess power could be stored by pumping water uphill, as is already done at a variety of other installations in the UK.


          The UK Government shelved the plans in the late 1980s due largely to cost issues and local environmental concerns. However, this was before recent huge rises in the price of energy, and before Global Warming had started to be taken seriously. In April 2006 the Welsh Assembly approved the idea of utilising the tidal power, but the RSPB has raised serious concerns about the effect on the mud flats, that have European Environmental protection status, and the UK government Energy Review published later in the year did not endorse the scheme.


          Opinion is still divided on the benefits of a proposed barrage. John Hutton, Secretary of State for Business, Enterprise and Regulatory Reform, announced a further feasibility study on 25 September 2007. The proposal for a hydro-electric barrier to generate 8.6GW and meet five percent of Britain's power needs, is being opposed by environmental groups.


          


          Industry


          A 6mile (10km) stretch of the Severn valley in Shropshire, known as the Ironbridge Gorge, was designated a World Heritage Site by UNESCO in 1986. Its historic importance is due to its role as the centre of the iron industry in the early stages of the Industrial Revolution. Ironbridge gets its name from the bridge across the Severn, built in 1779, which was the first cast-iron bridge ever constructed.


          


          Wildlife


          The sides of the estuary are also important feeding grounds for waders, notably at the Bridgwater Bay National Nature Reserve and the Slimbridge Wildfowl Trust.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/River_Severn"
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              	Counties

              	Gloucestershire, Oxfordshire, Berkshire, Buckinghamshire, Essex, Kent
            


            
              	
            


            
              	Cities

              	Oxford, Reading, Slough, London, Southend
            


            
              	
            


            
              	
            


            
              	Source

              	
            


            
              	-location

              	Kemble
            


            
              	-elevation

              	110 m (361 ft)
            


            
              	Mouth

              	Thames Estuary, North Sea
            


            
              	-location

              	Southend-on-Sea, Essex, UK
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              	0 m (0 ft)
            


            
              	
            


            
              	Length

              	346 km (215 mi)
            


            
              	Basin

              	12,935 km(4,994 sqmi)
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              	for London
            


            
              	-average

              	65.8 m/ s (2,324 cuft/ s)
            


            
              	Discharge elsewhere (average)
            


            
              	-entering Oxford

              	17.6 m/ s (622 cuft/ s)
            


            
              	-leaving Oxford

              	24.8 m/ s (876 cuft/ s)
            


            
              	- Reading

              	39.7 m/ s (1,402 cuft/ s)
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              	59.3 m/ s (2,094 cuft/ s)
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          The Thames ( tɛmz ) is a major river flowing through southern England. While best known because its lower reaches flow through central London, the river flows through several other towns and cities, including Oxford, Reading and Windsor.


          The river gives its name to the Thames Valley, a region of England centred around the river between Oxford and West London, and the Thames Gateway, the area centred around the tidal Thames and the Thames Estuary to the east of London.


          


          Summary


          The River Thames is the longest river entirely in England, rising officially at Thames Head in Gloucestershire, and flowing into the North Sea at the Thames Estuary. It has a special significance in flowing through London, the capital of the United Kingdom, although London only touches a short part of its course. The river is tidal in London with a rise and fall of 7metres (23ft) and becomes non-tidal at Teddington Lock. The catchment area covers a large part of South Eastern and Western England and the river is fed by over 20 tributaries. The river contains over 80 islands, and having both seawater and freshwater stretches supports a variety of wildlife.


          The river has supported human activity from its source to its mouth for thousands of years providing habitation, water power, food and drink. It has also acted as a major highway both for international trade through the Port of London, and internally along its length and connecting to the British canal system. The rivers strategic position has seen it at the centre of many events and fashions in British history, earning it a description as Liquid History. It has been a physical and political boundary over the centuries and generated a range of river crossings. In more recent time the river has become a major leisure area supporting tourism and pleasure outings as well as the sports of rowing, sailing, skiffing, kayaking, and punting. The river has had a special appeal to writers, artists, musicians and film-makers and is well represented in the arts. It is still the subject of various debates about its course, nomenclature and history.


          


          Physical and natural aspects


          


          Course of the river
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          The Thames has a length of 215 miles (346 km). Its usually quoted source is at Thames Head (at grid reference ST980994), about a mile north of the village of Kemble and near the town of Cirencester, in the Cotswolds. However, Seven Springs near Cheltenham, where the river Churn rises, is also sometimes quoted as the Thames' source, as this location is furthest from the mouth both in distance along its course and as the crow flies. The springs at Seven Springs also flow throughout the year, while those at Thames Head are only seasonal.


          The Thames flows through or alongside Ashton Keynes, Cricklade, Lechlade, Oxford, Abingdon, Wallingford, Goring-on-Thames, Reading, Henley-on-Thames, Marlow, Maidenhead, Windsor, Eton, Staines, Weybridge and Thames Ditton before entering the Greater London area. The present course is the result of several minor redirections of the main channel around Oxford, Abingdon and Maidenhead and more recently the creation of specific cuts to ease navigation.


          From the outskirts of Greater London, the river passes Hampton Court, Kingston, Teddington, Twickenham, Richmond (with a famous view of the Thames from Richmond Hill), Syon House and Kew before flowing through central London. In central London, the river forms one of the principal axes of the city, from the Palace of Westminster to the Tower of London and was the southern boundary of the mediaeval city, with Southwark on the opposite bank.


          Once past central London, the river passes between Greenwich and the Isle of Dogs, before flowing through the Thames Barrier, which protects central London from flooding in the event of storm surges. Below the barrier, the river passes Dartford, Tilbury and Gravesend before entering the Thames Estuary near Southend-on-Sea.


          


          Catchment area and discharge


          The river drains a catchment area of 4,994square miles (12,934km) or 5,924square miles (15,343km) if the River Medway is included as a tributary.


          


          The non-tidal section
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          Brooks, canals and rivers, within an area of 3,841square miles (9,948km), combine to form 38 main tributaries feeding the Thames between its source and Teddington Lock, the tidal limit. Before Teddington Lock was built in 1810-12, the river was tidal as far as Staines. The tributaries include the rivers Churn, Leach, Cole, Coln, Windrush, Evenlode, Cherwell, Ock, Thame, Pang, Kennet, Loddon, Colne, Wey and Mole. In addition there are many backwaters and distributaries and some man-made channels such as the Longford River.


          More recently, an artificial secondary channel to the Thames, known as the Jubilee River, was built between Maidenhead and Windsor for flood relief, being completed in 2002.


          More than half the rain that falls on this catchment is lost to evaporation and plant growth. The remainder provides the water resource that has to be shared between river flows, to support the natural environment, navigation and the community needs for water supplies to homes, industry and agriculture.


          The non-tidal section of the river is managed by the Environment Agency which has the twin responsibilities of managing the flow of water to control flooding, and providing for navigation. The volume and speed of water down the river is managed by adjusting the gates at each of the weirs and at high water levels are usually dissipated over flood planes adjacent to the river. Occasionally flooding is unavoidable, and the Agency issues Flood Warnings. During heavy rainfall the Thames occasionally receives raw sewage discharge due to sanitary sewer overflow.


          


          The tidal section
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          Below Teddington Lock (about 55miles/89 kilometres upstream of the Thames Estuary) the river is subject to tidal activity from the North Sea. Before the lock was installed the river was tidal as far as Staines. London, capital of Roman Britain was established on two hills, now known as Cornhill and Ludgate Hill. These provided a firm base for a trading centre at the lowest possible point on the Thames. A river crossing was built at the site of London Bridge. London Bridge is now used as the basis for published tide tables giving the times of high tide. High tide reaches Putney about 30 minutes later than London Bridge, and Teddington about an hour later. The tidal stretch of the river is known as "the Tideway".


          The principal tributaries on the Tideway include the rivers Brent, Wandle, Effra, Westbourne, Fleet, Ravensbourne (the final part of which is called Deptford Creek), Lea, Roding, Darent and Ingrebourne. At London, the water is slightly brackish with sea salt, being a mix of sea and fresh water.


          This part of the river is managed by the Port of London Authority. The flood threat here comes from high tides and strong winds from the North Sea, and the Thames Barrier was built in the 1980s to protect London from this risk.


          


          Islands
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          The river Thames contains over 80 islands ranging from the large esturial marshlands of the Isle of Sheppey, Isle of Grain and Canvey Island to small tree covered islets like Rose Isle, Oxfordshire and Headpile Eyot Berkshire. Some of the largest inland islands - Formosa Island near Cookham and Andersey Island at Abingdon - were created naturally when the course of the river divided into separate streams, while Desborough Island, Ham Island at Old Windsor and Penton Hook Island were artificially created by lock cuts and navigation channels. Chiswick Eyot is a familiar landmark on the Boat Race course, while Glover's Island forms the centrepiece of the spectacular view from Richmond Hill. Islands with a historical interest are Magna Carta Island at Runnymede, Fry's Island at Reading and Pharaoh's Island near Shepperton. In more recent times Platts Eyot at Hampton was the place where MTBs were built, Tagg's Island near Molesey was associated with the impresario Fred Karno, and Eel Pie Island at Twickenham was the birthplace of the South Easts R&B music scene.


          


          Geological history
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          The River Thames can first be identified as a discrete drainage line as early as 58 million years ago, in the late Palaeocene Period Thanetian Stage. Until around half a million years ago, the Thames flowed on its existing course through what is now Oxfordshire, before turning to the north east through Hertfordshire and East Anglia and reaching the North Sea near Ipswich. At this time the river system headwaters lay in the English West Midlands and may, at times, have received drainage from the North Wales Berwyn Mountains. Arrival of an ice sheet in the Quaternary Ice Age, about 450,000 years ago, dammed the river in Hertfordshire and caused it to be diverted onto its present course through London. This created a new river route aligned through Berkshire and on into London after which the river rejoined its original course in southern Essex, near the present River Blackwater estuary. Here it entered a substantial freshwater lake in the southern North Sea basin. The overspill of this lake caused the formation of the Dover Straits or Pas-de-Calais gap between Britain and France. Subsequent development led to the continuation of the course which the river follows at the present day.


          At the height of the last ice age around 12000 years ago, Britain was connected to mainland Europe via a large expanse of land known as Doggerland in the southern North Sea basin. At this time, the Thames' course did not continue to Doggerland, but was aligned southwards from the eastern Essex coast where it met the Rhine, the Meuse and the Scheldt flowing from what are now The Netherlands and Belgium. These rivers formed a single riverthe Channel River (Fleuve Manche)that passed through the Dover Strait and drained into the Atlantic Ocean in the western English Channel.


          


          Wildlife
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          Various species of bird feed off the river or nest on it, some being found both at sea and inland. These include Cormorant, Black-headed Gull, and Herring Gull. The Swan is a familiar sight on the river but the Black Swan is more rare. The annual ceremony of Swan upping is an old tradition of counting stocks. Geese that can be seen include Canada Geese, Egyptian Geese, and Bar-headed Geese, and familiar ducks include the Mallard, Mandarin Duck, and Wood Duck. Other water birds to be found on the Thames include the Great Crested Grebe, Coot, Moorhen, Heron, and Kingfisher. In addition there are many types of British birds that live alongside the river, although they are not specific to the river habitat.


          The Thames contains both seawater and freshwater, thus providing support for seawater and freshwater fish. The salmon, which inhabits both environments has been reintroduced, and succession of fish ladders built into weirs to allow them to travel upstream. The eel is a particularly associated with the Thames and there were formerly many eel traps designed to catch them. Some of the freshwater fish to be found in the Thames and its tributaries include brown trout, chub, dace, roach, barbel, perch, pike, bleak, and flounder. Colonies of short-snouted seahorses have also recently been discovered in the river.


          In addition the Thames is host to some invasive crustaceans including Signal crayfish and Chinese Mitten Crab.


          On 20 January 2006 a northern 16-18 ft (5 m) bottle-nosed whale was spotted in the Thames and was seen as far upstream as Chelsea. This is extremely unusual because this type of whale is generally found in deep sea waters. Crowds gathered along the riverbanks to witness the extraordinary spectacle. But it soon became clear there was cause for concern, as the animal came within yards of the banks, almost beaching, and crashed into an empty boat causing slight bleeding. Approximately 12 hours later, the whale was believed to be seen again near Greenwich, possibly heading back to sea. There was a rescue attempt lasting several hours, but it eventually died on a barge. See River Thames whale.


          


          Human aspects


          The River Thames has served several roles in human history, being an economic resource, a water highway, a boundary, a fresh water source, also a source of food and more recently a leisure facility.


          


          Human history
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          There is evidence of human habitation living off the river along its length dating back to Neolithic times. The British Museum has a decorated bowl (3300-2700 BC), found in the River at Hedsor, Buckinghamshire and a considerable amount of material was discovered during the excavations of Dorney Lake. A number of Bronze Age sites and artifacts have been discovered along the banks of the River including settlements at Lechlade, Cookham and Sunbury-on-Thames. Some of the earliest written accounts of the Thames occur in Julius Caesars account of his second expedition to Britain in 54BC when the Thames presented a major obstacle and he encountered the Iron Age Belgic tribes the Catuvellauni, and the Atrebates along the river.


          Under the Emperor Claudius in AD 43, the Romans occupied England and recognising the River's strategic and economic importance, built fortifications along the Thames valley including a major camp at Dorchester. Two hills, now known as Cornhill and Ludgate Hill, provided a firm base for a trading centre at the lowest possible point on the Thames called Londinium where a bridge was built. The next Roman bridge upstream was at Staines (Pontes) to which point boats could be swept up on the rising tide with no need for wind or muscle power. Many of the Thames riverside settlements trace their origins back to very early roots and the suffix - ing in towns such as Goring and Reading, Berkshire owe their origins to the Saxons. Recent research suggests that these peoples preceded the Romans rather than replaced them. The rivers long tradition of farming, fishing, milling and trade with other nations started with these peoples and has continued to the present day. Competition for the use of the river created the centuries-old conflict between those who wanted to dam the river to build millraces and fish traps and those who wanted to travel and carry goods on it. Economic prosperity and the foundation of wealthy monasteries by the Anglo-Saxons attracted unwelcome visitors and by around AD 870 the Vikings were sweeping up the Thames on the tide and creating havoc as in their destruction of Chertsey Abbey.


          Once King William had won total control of the strategic Thames Valley he went on to invade the rest of England. He had many castles built, including those at Wallingford, Rochester, Windsor and most importantly the Tower of London. Many details of Thames activity are recorded in the Domesday book. The following centuries saw the conflict between King and Barons coming to a head in AD 1215 when King John was forced to sign the Magna Carta on an island in the Thames at Runnymede. This granted them among a host of other things under Clause 23 the right of Navigation. Another major consequence of Johns reign was the completion of the multi-piered London Bridge which acted as a barricade and barrage on the river, affecting the tidal flow upstream and increasing the likelihood of freezing over. In Tudor and Stuart times the Kings and Queens loved the river and built magnificent riverside palaces at Hampton Court, Kew, Richmond on Thames, Whitehall and Greenwich.


          The 16th and 17th Centuries saw the City of London grow with the expansion of world trade. The wharves of the Pool of London were thick with sea-going vessels while naval dockyards were built at Deptford. The Dutch navy even entered the Thames in 1667 in the raid on the Medway.


          A cold series of winters led to the Thames freezing over above London Bridge, and this led to the first Frost Fair in 1607, complete with a tent city set up on the river itself and offering a number of amusements, including ice bowling. In good conditions barges travelled daily from Oxford to London carrying timber and wool, foodstuffs and livestock, battling with the millers on the way. The stone from the Cotswolds used to rebuild St Pauls Cathedral after the Great Fire in 1666 was brought all the way down from Radcot. The Thames provided the major highway between London and Westminster in the 16th and 17th centuries and the clannish guild of watermen ferried Londoners from landing to landing and tolerated no outside interference. In AD 1715 Thomas Doggett was so grateful to a local waterman for his efforts to ferry him home pulling against the tide, that he set up a rowing race for professional watermen known as  Doggett's Coat and Badge.


          By the 18th century, the Thames was one of the world's busiest waterways, as London became the centre of the vast, mercantile British Empire and progressively over the next century the docks expanded in the Isle of Dogs and beyond.. Efforts were made to resolve the navigation conflicts up stream by building locks along the Thames. After temperatures began to rise again, starting in 1814, the river stopped freezing over completely. The building of a new London Bridge in 1825 with fewer pillars than the old, allowed the river to flow more freely and reduced the likelihood of freezing over in cold winters.


          The Victorian era was an era of imaginative engineering. In the ' Great Stink' of 1858, pollution in the river reached such proportions that sittings at the House of Commons at Westminster had to be abandoned. A concerted effort to contain the city's sewage, by constructing massive sewers on the north and south river embankments followed, under the supervision of engineer Joseph Bazalgette. Meanwhile, similar huge undertakings took place to ensure water supply, with the building of reservoirs and pumping stations on the river to the west of London. The embankments in London house the water supply to homes, plus the sewers, and protect London from flood. The coming of rail added both spectacular and ugly railway bridges to fine range of earlier road bridges but reduced commercial activity on the river. However sporting and leisure use increased with the establishment of regattas like Henley and The Boat Race. On 3 September 1878, one of the worst river disasters in England took place, when the crowded pleasure boat Princess Alice collided with the Bywell Castle, killing over 640 people.


          The growth of road transport and the decline of the Empire, in the years following 1914, reduced the economic prominence of the river. During World War II the protection of the Thames was crucial to the defence of the country. Defences included the Maunsell forts in the estuary and barrage balloons to cope with the threat of German bombers using the distinctive shape of the river to navigate during The Blitz. Although the Port of London remains one of the UK's three main ports, most trade has moved downstream from central London. The decline of manufacturing industry and improved sewage treatment have led to a massive clean-up since the filthy days of the late 19th and early- to mid-20th centuries, and aquatic life has returned to its formerly 'dead' waters. Alongside the river runs the Thames Path, providing a route for walkers and cyclists.


          In the early 1980s a massive flood-control device, the Thames Barrier, was opened. It is closed several times a year to prevent water damage to London's low-lying areas upstream (as in the 1928 Thames flood for example). In the late 1990s, the 7-mile (11km) long Jubilee River was built, which acts as a flood channel for the Thames around Maidenhead and Windsor.


          


          Origin of the name
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          The Thames, from Middle English Temese, is derived from the Celtic name for the river, Tamesas (from *tamēssa), recorded in Latin as Tamesis and underlying modern Welsh Tafwys "Thames". The name probably meant "dark" and can be compared to other cognates such as Irish teimheal and Welsh tywyll "darkness" ( PC *temeslos) and Middle Irish teimen "dark gray", though Richard Coates mentions other theories: Kenneth Jackson's that it is non Indo-European (and of unknown meaning), and Peter Kitson's that it is IE but pre-Celtic, and has a name indicating muddiness from a root *t-, 'melt'.


          The river's name has always been pronounced with a simple t; the Middle English spelling was typically Temese and Celtic Tamesis. The th lends an air of Greek to the name and was added during the Renaissance, possibly to reflect or support a belief that the name was derived from River Thyamis in the Epirus region of Greece, whence early Celtic tribes were erroneously thought to have migrated.


          Indirect evidence for the antiquity of the name 'Thames' is provided by a Roman potsherd found at Oxford, bearing the inscription Tamesubugus fecit (Tamesubugus made this). It is believed that Tamesubugus's name was derived from that of the river.


          The Thames through Oxford is often given the name the River Isis, although historically, and especially in Victorian times, gazetteers and cartographers insisted that the entire river was correctly named the River Isis from its source until Dorchester-on-Thames. Only at this point, where the river meets the River Thame and becomes the "Thame-isis" (subsequently abbreviated to Thames) should it be so-called; Ordnance Survey maps still label the Thames as "River Thames or Isis" until Dorchester. However since the early 20th century, this distinction has been lost in common usage outside Oxford, and some historians suggest the name Isisalthough possibly named after the Egyptian goddess of that nameis nothing more than a contraction of Tamesis, the Latin (or pre-Roman Celtic) name for the Thames.


          Richard Coates suggests that while the river was as a whole called the Thames, part of it, where it was too wide to ford, was called *(p)lowonida. This gave the name to a settlement on its banks, which became known as Londinium, from the Indo-European roots *pleu- "flow" and *-nedi "river" meaning something like the flowing river or the wide flowing unfordable river).


          For merchant seamen, the Thames has long been just 'The London River'. Londoners often refer to it simply as 'the river', in expressions such as 'south of the river'.


          


          The active river
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              One of the many piers for joining sightseeing boat trips.
            

          


          One of the major resources provided by the Thames is drinking water provided by Thames Water whose area of responsibility covers the length of the River Thames. The Thames Water Ring Main is the main distribution mechanism for water in London with one major loop linking the Hampton, Walton, Ashford and Kempton Water Treatment Works to central London.


          In the past, commercial activities on the Thames included fishing (particularly eel trapping), coppicing willows which provided wood for many purposes including osiers, and running watermills for flour and paper production and metal beating. These activities have disappeared, although there was a proposal to build a hydro plant at Romney Lock to power Windsor Castle. As of January 2008, this scheme appears to have been abandoned.


          The Thames is popular for riverside housing whether in high rise flats in central London or chalets on the banks and islands up stream. The river has its own residents dwelling on houseboats, typically around Brentford and Tagg's Island


          


          Police and lifeboats


          The river is policed by five police forces. The Thames Division is the River Police arm of Londons Metropolitan Police, while Surrey Police, Thames Valley Police, Essex Police and Kent Police have responsibilities on their parts of the river outside the metropolitan area. There is also a London Fire Brigade fire boat on the river. The river claims a number of lives each year. As a result of the Marchioness disaster in 1989 when 51 people died, the Government asked the Maritime and Coastguard Agency, the Port of London Authority and the Royal National Lifeboat Institution (RNLI) to work together to set up a dedicated Search and Rescue service for the tidal River Thames. As a result, there are four lifeboat stations on the river Thames based at Teddington, Chiswick Pier, Tower Lifeboat Station and Gravesend.


          


          Navigation
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          The Thames is navigable from the estuary as far as Lechlade in Gloucestershire. Between the sea and Teddington Lock, the river forms part of the Port of London and navigation is administered by the Port of London Authority. From Teddington Lock to the head of navigation, the navigation authority is the Environment Agency. Both the tidal river through London and the non-tidal river upstream are intensively used for leisure navigation. All craft using the river Thames must be licensed.


          The river is navigable to large ocean-going ships as far upstream as the Pool of London and London Bridge. Although London's upstream enclosed docks have closed and central London sees only the occasional visiting cruise ship or warship, the tidal river remains one of Britain's main ports. Around 60 active terminals cater for shipping of all types including ro-ro ferries, cruise liners and vessels carrying containers, vehicles, timber, grain, paper, crude oil, petroleum products, liquified petroleum gas, etc. There is a regular traffic of aggregate or refuse vessels, operating from wharves in the west of London. The tidal Thames links to the canal network at the River Lea Navigation, the Regent's Canal at Limehouse Basin, and the Grand Union Canal at Brentford.


          The non-tidal River Thames is divided into reaches by the 45 locks. The locks are manned for a greater part of the day, but can be operated by experienced users out of hours. This part of the Thames links to existing navigations at the River Wey Navigation, the River Kennet and the Oxford Canal.


          There is no speed limit on the Tideway downstream of Wandsworth Bridge, although boats are not allowed to create undue wash. Upstream of Wandsworth Bridge a speed limit is in force for powered craft to protect the riverbank environment and to provide safe conditions for rowers and other river users. The speed limit of 8knots (15km/h) applies to powered craft on this tidal part and 4.3knots (8km/h) on the non-tidal Thames. The Environment Agency has patrol boats (named after tributaries of the Thames) and can enforce the limit strictly since river traffic usually has to pass through a lock at some stage. There are pairs of transit markers at various points along the non-tidal river that can be used to check speed - a boat travelling legally taking a minute or more to pass between the two markers.


          


          The river as a boundary


          Until sufficient crossings were established, the river provided a formidable barrier, with Belgic tribes and Anglo-Saxon kingdoms being defined by which side of the river they were on. When English counties were established their boundaries were partly determined by the Thames. On the Northern bank were the traditional counties of Gloucestershire, Oxfordshire, Buckinghamshire, Middlesex and Essex. On the southern bank were the counties of Wiltshire, Berkshire, Surrey, and Kent. However the 214 bridges and 17 tunnels that have been built to date have changed the dynamics and made cross-river development and shared responsibilities more practicable. The 1974 boundary changes moved some of the boundaries away from the river, so that, for example, some of Berkshire became Oxfordshire, some of Buckinghamshire became Berkshire, and some of Middlesex became Surrey. On occasion  for example in rowing  the banks are still referred to by their traditional county names.


          


          Crossings
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              Hammerton's Ferry near Richmond.
            

          


          Many of the present road bridges on the river are on the site of earlier fords, ferries and wooden structures. The earliest known major crossings of the Thames by the Romans were at London Bridge and Staines Bridge. At Folly Bridge in Oxford the remains of an original Saxon structure can be seen, and mediaeval stone structures such as Newbridge, and Abingdon Bridge are still in use. Kingstons growth is believed to stem from its having the only crossing between London Bridge and Staines until the beginning of the 18th century. During the 18th century, many stone and brick road bridges were built from new or to replace existing structures both in London and along the length of the river. These included Putney Bridge, Westminster Bridge, Windsor Bridge and Sonning Bridge. Several central London road bridges were built in the 19th century, most conspicuously Tower Bridge, the only Bascule bridge on the river, designed to allow ocean going ships to pass beneath it. The most recent road bridges are the by passes at Isis Bridge and Marlow By-pass Bridge and the Motorway bridges, most notably the two on the M25 route Queen Elizabeth II Bridge and M25 Runnymede Bridge.


          The development of the railway resulted in a spate of bridge building in the 19th century including Blackfriars Railway Bridge and Charing Cross (Hungerford) Railway Bridge in central London, and the spectacular railway bridges by Isambard Kingdom Brunel at Maidenhead Bridge, Gatehampton Railway Bridge and Moulsford Railway Bridge.


          The worlds first underwater tunnel was the Thames Tunnel by Marc Brunel built in 1843 and used to carry the East London Line. The Tower Subway was the first railway under the Thames, which was followed by all the deep-level tube lines. Road tunnels were built in East London at the end of the 19th century, being the Blackwall Tunnel and the Rotherhithe Tunnel, and the latest tunnel was the Dartford Crossing.


          Many foot crossings were established across the weirs that were built on the non-tidal river, and some of these remained when the locks were built  for example at Benson Lock. Others were replaced by a footbridge when the weir was removed as at Hart's Weir Footbridge. Around the year 2000 AD, several footbridges were added along the Thames, either as part of the Thames Path or in commemoration of the Millennium. These include Temple Footbridge, Bloomers Hole Footbridge, the Hungerford Footbridges and the Millennium Bridge, all of which have distinctive design characteristics.


          Some ferries still operate on the river. The Woolwich Ferry carries cars and passengers across the river in the Thames Gateway and links the North Circular and South Circular roads. Upstream are smaller pedestrian ferries, for example Hampton Ferry and Shepperton to Weybridge Ferry the last being the only non-permanent crossing that remains on the Thames Path.


          Culture
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              The first Westminster Bridge as painted by Canaletto in 1746.
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          Visual arts


          The River Thames has been a subject for artists, great and minor, over the centuries. Four major artists with works based on the Thames are Canaletto, J. M. W. Turner, Claude Monet, and James McNeil Whistler. The 20th century British artist Stanley Spencer produced many works at Cookham.


          The river is lined with various pieces on sculpture, but John Kaufman's sculpture The Diver:Regeneration is actally sited in the Thames near Rainham.


          


          Literature


          The Thames is mentioned in many works of literature including novels, diaries and poetry. It is the central theme in three in particular.


          Three Men in a Boat by Jerome K. Jerome, first published in 1889, is a humorous account of a boating holiday on the Thames between Kingston and Oxford. The book was intended initially to be a serious travel guide, with accounts of local history of places along the route, but the humorous elements eventually took over. The landscape and features of the Thames as described by Jerome are virtually unchanged, and enduring humour has meant that it has never been out of print since it was first published.


          Charles Dickens Our Mutual Friend (written in the years 186465) describes the river in a grimmer light. It begins with a scavenger and his daughter pulling a dead man from the river near London Bridge, to salvage what the body might have in its pockets, and heads to its conclusion with the deaths of the villains drowned in Plashwater Lock upstream.The workings of the river and the influence of the tides are described with great accuracy. Dickens opens the novel with this sketch of the river, and the people who work on it:


          
            In these times of ours, though concerning the exact year there is no need to be precise, a boat of dirty and disreputable appearance, with two figures in it, floated on the Thames, between Southwark Bridge which is of iron, and London Bridge which is of stone, as an autumn evening was closing in. The figures in this boat were those of a strong man with ragged grizzled hair and a sun-browned face, and a girl of nineteen or twenty. The girl rowed, pulling a pair of sculls very easily; the man with the rudder-lines slack in his hands, and his hands loose in his waisteband, kept an eager look-out.

          


          Kenneth Grahame's The Wind in the Willows written in 1908 is set in the middle to upper reaches of the river. This starts as a tale of gentle anthropomorphic animals "simply messing" about on the water and concludes with the arrogant and anti-social Mr Toad getting his come-uppance on a river barge.


          The river almost inevitably features in many books set in London. Most of Dickens' other novels include some aspect of the Thames. Oliver Twist finishes in the slums and rookeries along its south bank. Sherlock Holmes stories by Arthur Conan Doyle often visit riverside parts as in The Sign of Four. In Heart of Darkness by Joseph Conrad, the serenity of the contemporary Thames is contrasted with the savagery of the Congo River, and with the wilderness of the Thames as it would have appeared to a Roman soldier posted to Britannia two thousand years before. Conrad also gives a description of the approach to London from the Thames Estuary in his essays The Mirror of the Sea (1906). Up river, Henry James Portrait of a Lady uses a large riverside mansion on the Thames as one of its key settings.


          Literary non-fiction works include Samuel Pepys diary, in which he recorded many events relating to the Thames including the Fire of London. He was disturbed while writing it in June 1667 by the sound of gunfire as Dutch warships broke through the Royal Navy on the Thames.


          In poetry, William Wordsworth's sonnet On Westminster Bridge closes with the lines


          
            	Ne'er saw I, never felt, a calm so deep!


            	The river glideth at his own sweet will:


            	Dear God! the very houses seem asleep;


            	And all that mighty heart is lying still!

          


          T. S. Eliot references makes several references to the Thames in The Fire Sermon, Section III of "The Waste Land".


          
            	Sweet Thames run softly , till I end my song.


            	The river bears no empty bottles, sandwich papers,


            	Silk handkerchiefs, cardboard boxes cigarette ends


            	Or other testimony of summer nights.

          


          And


          
            	The river sweats


            	Oil and tar


            	The barges drift


            	With the turning tide


            	Red sails


            	Wide


            	To leeward, swing on the heavy spar,


            	The barges wash


            	Drifting logs


            	Down Greenwich reach


            	Past the Isle of Dogs

          


          The Sweet Thames line is taken from Edmund Spensers Prothalamion which presents a more idyllic image.


          
            	Along the shoare of silver streaming Themmes;


            	Whose rutty banke, the which his river hemmes,


            	Was paynted all with variable flowers.


            	And all the meads adornd with daintie gemmes


            	Fit to deck maydens bowres

          


          Also writing of the upper reaches is Matthew Arnold in The Scholar Gypsy


          
            	Crossing the stripling Thames at Bab-lock-hythe


            	Trailing in the cool stream thy fingers wet


            	As the slow punt swings round

          


          
            	Oh born in days when wits were fresh and clear


            	And life ran gaily as the sparkling Thames;


            	Before this strange disease of modern life.

          


          Science Fiction novels make liberal use of a futuristic Thames. The utopian News from Nowhere by William Morris is mainly the account of a journey through the Thames valley in a socialist future. The Thames also features prominently in Philip Pullman's His Dark Materials trilogy, as a communications artery for the waterborne Gyptian people of Oxford and the Fens.


          In The Deptford Mice trilogy by Robin Jarvis, the Thames appears several times. In one book, rat characters swim through it to Deptford.


          


          Music


          The Water Music composed by George Frideric Handel premiered in the summer of 1717 (July 17, 1717) when King George I requested a concert on the River Thames. The concert was performed for King George I on his barge and he is said to have enjoyed it so much that he ordered the 50 exhausted musicians to play the suites three times on the trip.


          The Sex Pistols played a concert on the Queen Elizabeth Riverboat on June 7, 1977, the Queen's Silver Jubilee year, while sailing down the river.


          


          Cinema and television


          A boat chase on the Thames forms the long opening scene of the James Bond film The World Is Not Enough. The offices of MI6, Britain's external spy agency, are right on the river in a building known as Vauxhall Cross.


          The theme of the Thames being completely drained was used in the Doctor Who episode " The Runaway Bride". This theme was also used in the Hollywood Blockbuster Fantastic Four: Rise of the Silver Surfer (2007), where a huge hole in the riverbed beside Westminster Bridge and the London Eye stranded the items formerly floating on the river. Traversed on an episode of Top Gear season 10 episode 5. A birds eye view version can be seen in the main titles of EastEnders.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/River_Thames"
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              	Province

              	Riyadh Province
            


            
              	Established

              	Unknown
            


            
              	Capital of Second Saudi State

              	1824-1891
            


            
              	Capital of Saudi Arabia

              	1902, 1932 (officially)
            


            
              	Government
            


            
              	-Mayor

              	Abdul Aziz ibn 'Ayyaf Al Migrin
            


            
              	-Provincial Governor

              	Prince Salman Bin Abdul Aziz
            


            
              	Area
            


            
              	- Urban

              	1,000km(386.1sqmi)
            


            
              	- Metro

              	1,554km(600sqmi)
            


            
              	Population (2007)
            


            
              	-City

              	4,700,000
            


            
              	- Density

              	2,921/km(1,826/sqmi)
            


            
              	- Urban

              	4,853,912
            


            
              	- Metro

              	5,188,000
            


            
              	

              	Riyadh Development Authority estimate
            


            
              	Time zone

              	EAT ( UTC+3)
            


            
              	-Summer( DST)

              	EAT ( UTC+3)
            


            
              	Postal Code

              	(5 digits)
            


            
              	Area code(s)

              	+966-1
            


            
              	Website: www.arriyadh.com
            

          


          Riyadh (Arabic: الرياض Ar-Riyāḍ) is the capital of Saudi Arabia and its largest city. It is also the capital of Riyadh Province, and belongs to the historical regions of Nejd and Al-Yamama. It is situated in the centre of the Arabian Peninsula on a large plateau, and is home to over 4,260,000 people.


          The city is divided into 15 municipal districts, managed by Riyadh Municipality headed by the mayor of Riyadh, and the Riyadh Development Authority, chaired by Governor of Riyadh Province, Prince Salman bin Abdulaziz.


          The current mayor of Riyadh is Abdul Aziz ibn Ayyaf Al Migrin, appointed in 1998.


          


          Name


          The name Riyadh is derived from the plural of the Arabic word rawdha, which means "garden," particularly those formed in the desert after the spring rains. Riyadh has for more than 1500 years been a fertile area set in the heartland of the Arabian Peninsula. The settlement was historically famous for its Palm Trees and Dates and Orchards. The modern name was first applied to only certain parts of the settlement where orchards predominated. Gradually the name was used for the entire settlement.


          


          History


          


          Early History


          During the Pre-Islamic era, the settlement at the site was called Hajr (Arabic: حجر), And was reportedly founded by the tribe of Banu Hanifa. Hajr served as the capital of the province of Al Yamamah, Whose governors were responsible for most of central and eastern Arabia during the Umayyad and Abbasid eras. Al-Yamamah broke away from the Abbasid Empire in 866 and the area fell under the rule of the Ukhaydhirites, who moved the capital from Hajr to nearby Al Kharj. The city then went into a long period of decline. In the 14th century North African traveller Ibn Battuta wrote of his visit to Hajr, describing it as "the main city of Al-Yamamah, and its name is Hajr". Ibn Battuta goes on to describe it as a city of canals and trees with most of its inhabitants belongs to Bani Hanifa, and reports that he continued on with their leader to Mecca to perform the Hajj.


          Later on, Hajr broke up into several separate settlements and estates. The most notable of these were Migrin (or Muqrin) and Mi'kal, though the name Hajr continued to appear in local folk poetry. The earliest known reference to the area by the name Riyadh comes from a 17th-century chronicler reporting on an event from the year 1590.


          In 1737, Deham ibn Dawwas, a refugee from neighboring Manfuha, took control of Riyadh. Ibn Dawwas built a single wall to encircle the various quarters of Riyadh, making them effectively a single town.


          


          The three Saudi States


          In 1744, Muhammad ibn Abdel Wahhab formed an alliance with Muhammad ibn Saud, The ruler of the nearby town of Diriyah. Ibn Saud then set out to conquer the surrounding region with the goal of bringing it under the rule of a single Islamic state. Ibn Dawwas of Riyadh led the most determined resistance, Allied with forces from Al Kharj, Al Ahsa, And the Banu Yam clan of Najran.
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          However, Ibn Dawwas fled and Riyadh capitulated to the Saudis in 1774. Ending long years of wars. and declaring the First Saudi State.


          The First Saudi State was destroyed by forces sent by Muhammad Ali of Egypt, acting on behalf of the Ottoman Empire. Ottoman forces razed the Saudi capital Diriyah in 1818. In 1823, Turki ibn Abdallah, the founder of the Second Saudi State, revived the state and chose Riyadh as the new capital.


          Internecine struggles between Turki's grandsons led to the fall of the Second Saudi State in 1891 at the hand of the rival Al Rashid clan, who ruled from the northern city of Ha'il. Riyadh itself fell under the rule of Al Rashid in 1865. The al-Masmak fort dates from this period.


          The city was recaptured in 1902 from the Al Rashid family by King Abdulaziz Ibn Saud. He went on to establish the modern Kingdom of Saudi Arabia in 1932, with Riyadh the capital of the nation.


          


          Geography


          


          Population


          The city has experienced very high rates of population growth, which is indicated by the poor quality of development since the 1970s. In the 1960s, its population was 50,000. According to most recent sources, today it is home to over 4.5 million inhabitants.
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              	Year

              	Population
            


            
              	1862

              	7,500
            


            
              	1935

              	30,000
            


            
              	1960

              	150,000
            


            
              	1970

              	370,000
            


            
              	1972

              	500,000
            


            
              	1974

              	650,000
            


            
              	1988

              	1,500,000
            


            
              	1990

              	2,000,000
            


            
              	1997

              	2,800,000
            


            
              	2008

              	5,100,000
            

          


          


          Climate


          Summer temperatures are very hot, frequently exceeding 45℃ (113℉). Winters are mild with cool nights. Although the city is located in a highly arid area, It receives some rainfall. Hail occasionally falls in Riyadh during winters.


          
            
              	Riyadh Climatological Data
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	

              	Year
            


            
              	Record high C

              	30

              	33

              	38

              	40

              	43

              	45

              	45

              	44

              	44

              	38

              	34

              	31

              	

              	
            


            
              	Average high C

              	21

              	23

              	28

              	32

              	38

              	42

              	42

              	42

              	39

              	34

              	29

              	21

              	

              	33
            


            
              	Record low C

              	-7

              	-2

              	1

              	2

              	15

              	19

              	19

              	17

              	17

              	10

              	2

              	0

              	

              	
            


            
              	Average low C

              	8

              	9

              	13

              	18

              	22

              	25

              	26

              	24

              	22

              	16

              	13

              	9

              	

              	17
            


            
              	
            


            
              	Rainfall mm

              	3

              	20

              	21

              	22

              	10

              	0

              	0

              	0

              	0

              	0

              	0

              	0

              	

              	76
            

          


          


          City districts


          Riyadh is divided into 15 municipalities, in addition to the Diplomatic Quarter, while on its northwestern outskirts lay the ruins of the former Saudi capital of Diriyah. Each municipal district contributes in its own way to the character of the city.


          The bustling Olaya District is the commercial heart of the city. This commercial and residential district offers accommodation, entertainment, dining and shopping options. The Kingdom Centre, Al Faisalyah and Al-Tahlya Street are the area's most prominent landmarks.


          The Diplomatic Quarter, or DQ as it is popularly known, is home to foreign embassies and international organizations as well as residential structures and malls. With lush gardens and numerous sports facilities, it is also one of the city's greenest areas. It is especially known for its fine architecture, and is considered a model for other Islamic cities around the world. Despite its name, the Diplomatic Quarter offers no special privileges. All Saudi laws must be obeyed and there are occasional patrols by the Mutaween, or Saudi religious police.


          The centre of the city, Al-Bathaa and Al-Dirah, is also its oldest part. At its heart lies the 19th-century Al Masmak fort, which is one of the city's major attractions; to the west lies the Riyadh Museum of History and Archeology and the Murabba' Palace, an old residence of first Saudi king, Ibn Saud, now a museum. The Qasr Al-Hukm, or Palace of Justice, is nearby. It is here that the Governor of Riyadh Province meets citizens, listens to their grievances and problems, and stays abreast of all aspects of the region's life. The Al-Dira area also contains commercial markets and traditional buildings, such as the Al-Mu'eiqilia market and the city's Grand Mosque.


          



          


          Landmarks
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          Old Riyadh


          The old town includes Diriyah, King Abdulaziz district, Wadi Laban and many other historical villages which became a part of the city. It had a lot of amazing traditional multistory buildings, but lost ground to more modern development and giant business projects. However, the city's recent generations have come to appreciate its traditions more and have persevered in having many of the older buildings carefully preserved. Some of these structures are Al Masmak Castle and Qasr Al Hokom.


          


          Landmarks


          Burj Al Mamlakah


          Kingdom Tower (Arabic: برج المملكة) in Riyadh is the tallest skyscraper in Saudi Arabia. With a height of 302 m (992 ft), it is the 37th tallest building in the world. The tower is built on area of 94,230 square meters of land, while the whole centre is built on a total area of 300,000 square meters. The tower is host to the highest mosque in the world.


          The Kingdom Centre is owned by Al-Waleed bin Talal, a prince of the Saudi royal family. It is also the headquarters of his holding company: Kingdom Holding Company. The total cost of the project was 1.717 billion Saudi Arabian Riyals and the contract was taken by Saudi Arabian El Saif and the Italian Impregilo S.p.A. Kingdom Center is situated in Al-Urubah Road between King Fahd Road and Olaya Street in the growing business district of Al-Olaya in Riyadh. Kingdom Centre was the winner of the 2002 Emporis Skyscraper Award, selected as the "best new skyscraper of the year for design and functionality". A three-level shopping centre, which also won a major design award, fills the east wing. The large opening is illuminated at night in continuously changing colors.


          Burj Al Faisaliyah


          Al Faisaliyah Centre (Arabic: برج الفيصلية) was the first skyscraper constructed in Saudi Arabia, and the second tallest building in the country after the Kingdom Centre. The golden ball that lies atop the tower is said to be inspired by a ballpoint pen. Inside the ball is a restaurant, immediately below it an outside viewing deck at ground level, there is a shopping centre with major world brands.


          Burj Al Anoud Al Anoud tower is a major commercial building on King Fahd road, with a height of 145 m. There is plans to build another similar tower beside the current tower with the same name. The tower is owned by Princess Al-Anoud and moderated by several Saudi Arabian companies.


          Riyadh TV Tower


          The Riyadh TV Tower is a 170 metre high television tower with an observation deck at Riyadh, Saudi Arabia. The tower was built between 1978 and 1981.


          Ministry of Interior Building


          The main building of Ministry of Interior of Saudi Arabia which is located in Riyadh, Can be considered as one of Riyadh most beautiful landmarks with its unique design.


          Al Masmak Castle


          This castle was built around 1865 under the reign of Mohammed ibn Abdullah ibn Rasheed (1289-1315 AH), the ruler of Ha'il to the north, who had wrested control of the city from the rival clan of Al Saud. In January 1902 Ibn Saud, who was at the time living in exile in Kuwait succeeded in capturing the Masmak fortress from its Rashid garrison. The event, which restored Al Saud control over Riyadh, has acquired almost mythical status in the history of Saudi Arabia and has been retold many times, but has as its central theme the heroism and bravery of the future King Abd Abdulaziz Ibn Saud.


          


          Embassies


          Riyadh hosts 50 embassies , 22 embassies belong to the states of the Arab League. Along with embassies of Austria, Australia, Bangladesh,Bosnia and Herzegovina, Brunei, Canada, China, Czech Republic, Denmark, France, Germany, Greece, India, Indonesia, Iran, Italy, Japan, Malaysia, the Netherlands, Niger, Nigeria, Norway, Pakistan, Philippines, Poland, Russia, Singapore, South Korea, South Africa, Spain, Sweden, Turkey, United Kingdom, United States of America.


          


          Economy
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          Once a small walled city, Riyadh has developed into a dynamic metropolis over the years. Along with the urban areas of Dhahran, Dammam and Khobar, Riyadh has become a focal point for both travel and trade.


          In addition to being the centre of power, the city is also a commercial hub. Numerous educational, financial, agricultural, cultural, technical, and social organizations have set up base here. The architecture is mostly modern, including contemporary high-rise towers, but the Al-Dira district, the nucleus of the city, has been rebuilt in a style meant to evoke the old mud-brick buildings of pre-20th century Nejd.


          Since beginning of oil exploration in Saudi Arabia until nowadays, the government is attempting to promote growth in the private sector by privatizing industries such as power and telecommunications. Saudi Arabia announced plans for privatizing the electricity companies. A lot of these new private conglomerates and companies headquarters are located in Riyadh, along with National Banks headquarters. Because of that, Riyadh can be considered as one of biggest business cities in the Middle East.


          King Khalid International Airport, has a major impact on the commercial movement in Riyadh, Providing Air-Transportation for millions of people across a year. And shipping goods to the city from all continents.


          


          King Fahd Road


          King Fahd road is the wealthiest business place in Riyadh, Headquarters of major companies and organizations are located on the road's both sides. Huge malls, business towers and skyscrapers are widely distributed on this road.


          The northern end reaches the Airport over another highway. According to many opinions, King Fahd Road is the most beautiful street in Saudi Arabia. Which gives the road a tourism value also.


          Famous landmarks such as Kingdom Centre, Al Faisaliyah Centre, Al Anoud Tower and the Ministry of Interior building are also located in King Fahd Road.


          


          The Industrial City


          The Industrial areas are located on the East and the North-East of the city, Including some of world largest factories of oil-related industry, high-tech, low-tech and agriculture. The headquarter of Aramco, The world largest oil company is located in Dhahran. Electricity and water-treatments plants supply the city with the needed energy and water, which also reach the nearby towns.


          


          Demographic


          As a capital of Saudi Arabia, Riyadh has received millions of visitors of different backgrounds from all over the country. The population of Riyadh includes 66% of Saudis along with 34% of foreigners from Africa, Central Asia, Southeast Asia, Europe and the Middle East, many of whom remained and became residents of the city.


          


          Education


          Riyadh is home to two public universities and several private universities and colleges.


          Universities:


          
            	King Saud University


            	Imam Muhammad bin Saud Islamic University


            	Prince Sultan University


            	Arab Open University


            	Al-Faisal University


            	King Saud bin Abdulaziz University for Health Sciences


            	Riyadh University for Women


            	Naif Arab University for Security Sciences

          


          Colleges:


          
            	Al Yamamah College


            	Riyadh College of Dentistry and Pharmacy


            	Riyadh College of Technology


            	College of Telecommunication and Information


            	King Faisal College of Aviation - responsible for training the officer corps of the Royal Saudi Air Force.


            	King Khalid Military College - responsible for training the officer corps of the Saudi National Guard.

          


          Riyadh also houses the main campus of the Government's Institute of Public Administration and the Saudi Arabian Monetary Agency's Institute of Banking.


          


          Culture
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          Religious significance


          The vast majority of Riyadh residents are Sunni Muslims, with a minority of Asian and Westerner Christians. The city has over 4292 Mosques. The cultural environment of today's Riyadh has been influenced by a religious movement that began in central Arabia in the mid-18th century. This movement is commonly known as the Wahhabi movement.


          


          Cuisine


          Like other Saudi cities, the Nejdi Kabsa is the most traditional lunch in Riyadh. The Yemeni Mandi is also popular as a lunch meal.


          Fast food is also popular in the city. McDonald's, Burger King, Domino's Pizza and KFC among others are widely distributed in Riyadh.


          Sport


          Football (Soccer) is the most popular sport in Riyadh. The city hosts four major football clubs, Such as Al Shabab, which was established in 1947, holding a great record in the Saudi Premier League. Al-Nasr club is another famous squad in the league, was named six times as a champion of the Saudi League, and was established in 1955. The well-known club Al-Hilal, Which was established in 1957 conquers the league as the winner of ten championships, is the most popular team in Riyadh. Also, there is Al-Riyadh club, which was established in 1954 along with many other minor clubs.


          The city also hosts several giant stadiums, such as King Fahd International Stadium with capacity of 70,000 seats. The stadium hosted the FIFA Confederations Cup three times in 1992, 1995 and 1997. And also the FIFA U-20 World Cup in 1989.


          


          Accent


          The Riyadh city area has a distinctive regional speech pattern called the Najdi dialect. It is often considered to be one of the most recognizable accents within the Arabic language. The Najdi accent is widely spoken in the desert regions of central and eastern Saudi Arabia.


          


          Transportation


          


          Airports


          Riyadh's King Khalid International Airport ( IATA: RUH), located 35 kilometers north, is the city's main airport. It's one of the four international airports in the country serving over 9 million passengers a year.


          


          Highways


          The city is served by a modern major highway system. The main Eastern Ring Road connects the city's south and north, while Northern Ring Road connects the city's east and west. King Fahd Road runs through the center of the city from north to south, in parallel with the East Ring Road. Makkah Road (also known as Khurais Road), which runs east-west across the city's centre, connects eastern parts of the city with the city's main business district and the diplomatic quarters.


          


          Railway


          Saudi Railway Authority operates two separate passenger and cargo lines between Riyadh and Dammam passing through Hofuf, and Haradh. Two future railway projects connecting Riyadh with Jeddah and Mecca in the western region and connecting Riyadh with Buraidah, Ha'il and Northern Saudi Arabia are underway. Developers are the RC corporation, wholly owned by H ODonovan, W Daly and S Burgoyne, however, are now being built single-handedly by H O'Donovan.


          


          Public transport


          The Saudi Arabian Public Transport Co. (SAPTCO), the national bus system, runs a fleet of buses that provides public transportation inside the city, and also an extending service transporting passengers to several cities across the kingdom and neighboring countries.


          An electric sky train system has been approved and the first phase will be installed in King Abdullah Road, King Fahd Road and Al Olaya Road. It will run for 25km and will include communication services such as phones and internet.
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              RMS Queen Elizabeth 2 in Norway, June 2006
            


            
              	Career

              	
            


            
              	Name:

              	RMS Queen Elizabeth 2
            


            
              	Owner:

              	Carnival Corporation & plc
            


            
              	Operator:

              	Cunard Line
            


            
              	Port of Registry:

              	Southampton [image: Flag of the United Kingdom]United Kingdom
            


            
              	Ordered:

              	1964
            


            
              	Builder:

              	John Brown and Company, Clydebank, Scotland
            


            
              	Cost:

              	29,091,000
            


            
              	Laid down:

              	July 5, 1965
            


            
              	Launched:

              	September 20, 1967
            


            
              	Christened:

              	September 20, 1967

              by Queen Elizabeth II
            


            
              	Maiden voyage:

              	May 2, 1969
            


            
              	Out of service:

              	November 2008 (planned)
            


            
              	Status:

              	In Service
            


            
              	General characteristics
            


            
              	Tonnage:

              	70,327 gross tonnes
            


            
              	Displacement:

              	48,923 (loaded)
            


            
              	Length:

              	293.5 m (963 ft)
            


            
              	Beam:

              	32.03 m (105 ft)
            


            
              	Height:

              	52.2 m (171 ft 4 in)
            


            
              	Draft:

              	9.87 m (32 ft)
            


            
              	Installed power:

              	9 x 10,625 kW at 400 rpm
            


            
              	Propulsion:

              	9 MAN 9-cylinder medium speed turbo-charged diesel engines turning two five-bladed variable pitch propellers
            


            
              	Speed:

              	34 knots (62 km/h), 20 knots (37 km/h) going astern (figures recorded during sea trials post powerplant replacement).
            


            
              	Capacity:

              	1,756 passengers

              1,892 (all berths) passengers
            


            
              	Crew:

              	1,015 officers and crew
            

          


          RMS Queen Elizabeth 2 (QE2) is a Cunard Line ocean liner named after the earlier Cunard liner RMS Queen Elizabeth, which in turn was named after Elizabeth Bowes-Lyon, the Queen consort of George VI. She was the flagship of the line from 1969 until succeeded by RMS Queen Mary 2 in 2004. Built in Clydebank, Scotland, she was considered the last of the great transatlantic ocean liners prior to the construction of the QM2. Before she was refitted with a diesel power plant in 1986, she was also the last oil-fired passenger steamship to cross the Atlantic in scheduled liner service. During almost 40 years of service, the QE2 has travelled the world and now operates predominantly as a cruise ship, sailing out of Southampton, England. She will be retired from active service in late 2008, to become a floating hotel at Palm Jumeirah, Dubai.


          


          Characteristics


          The ship measures 70,327 gross tons and is 963 ft (294 m) long. She had a top speed of 32.5 knots using her original steam turbine powerplant, which was raised to 34 knots when she was re-engined with a diesel electric powerplant, making her one of the fastest passenger ships afloat.


          Contrary to what commonly occurred in previous decades where shipping lines would construct ever larger flagships, the QE2 was built smaller than her predecessor RMS Queen Elizabeth, as Cunard realised passenger demand was no longer as great, fuel was increasingly expensive, and she needed the ability to pass through the Panama Canal. Her successor, Queen Mary 2, built almost 40 years later, is approximately twice the size and 200 feet longer than QE2. The older ship can carry approximately 1,700 passengers and 1,015 crew members, for a total of approximately 2,715 people on board.
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          The QE2 was not named after Queen Elizabeth II, who launched her in 1969, but after the previous Queen Elizabeth, which in turn was named for the Queen Mother. Thus, as Roman numerals are always used for monarchs, the Arabic numeral "2" is used in the ship's name to distinguish her from the monarch, Queen Elizabeth II. Further, when Queen Elizabeth II launched the ship in 1967 she referred to it as "Queen Elizabeth the Second"; however, the ship is normally called "Queen Elizabeth Two," not "The Second", for the same reason.


          


          History


          


          Concept and construction


          By the mid 1960s transatlantic travel was dominated by air travel due to its speed and inexpensive cost relative to the sea route, and expansion of air travel showed no signs of slowing down. Conversely, the Queen Mary and Queen Elizabeth were becoming expensive to operate, and both internally and externally were relics of the pre-war years. However, Cunard did not want to give up the business of passenger service, and so gambled $80 million on a new ocean liner to replace the original "Queens," as well as to compete with the French Line's recently built SS France.


          Realising the decline of transatlantic trade, Cunard decided their new ship was to be smaller and cheaper to operate than her predecessors. Originally designated "Q4" (a previous ship "Q3" had been abandoned due to falling passenger revenues on the North Atlantic), she was to be a three-class liner, larger than her predecessors. However, looking to the France, designs were changed to make "Q4" a two-class liner that could be modified into a single-class cruise ship, thereby allowing the ship to ply the Atlantic during the peak summer season, as well as warmer waters during the winter.


          The Queen Elizabeth 2 was built by the Upper Clyde Shipbuilders in the John Brown Shipyard in Clydebank, Scotland. Her keel was laid down on July 5, 1965 and she was launched on September 20, 1967, by Queen Elizabeth II, using the pair of gold scissors used by her mother and grandmother to launch the Queen Elizabeth and Queen Mary respectively.


          In 1986 the ship was sent to Lloyd Werft Shipyard in Bremerhaven to have her steam turbine powerplant replaced by a diesel electric powerplant and variable pitch propellers - This reduced the fuel consumption by half and improved the operating performance. This refit took the ship out of service for six months, and cost Cunard $162 million, not including lost revenue. At this time her funnel was replaced by a wider one in order to accommodate the exhaust pipes for the nine B&W medium speed diesel engines.


          


          Service history


          The Queen Elizabeth 2's maiden voyage, from Southampton to New York City, commenced on May 2, 1969, taking 4 days, 16 hours and 35 minutes. However, Prince Charles was the first "civilian" passenger to board the ship, on her voyage from the shipyard in Clydebank to drydock in Greenock.


          In 1970 she set a record in crossing the Atlantic in 3 days, 20 hours and 42 minutes, an average speed of 30.36 knots. The following year she participated in the rescue of some 500 passengers from the burning French Line ship Antilles.


          On May 17, 1972, while travelling from New York to Southampton, she was the subject of a bomb threat. She was searched by her crew, and a bomb disposal team parachuted into the sea near the ship. No bomb was found, but the hoaxer was arrested by the FBI. This incident went on to inspire the 1974 Richard Lester feature film Juggernaut. The following year the QE2 undertook two chartered cruises through the Mediterranean to Israel in commemoration of the 25th anniversary of the state's founding. One kitchen on the ship was koshered for Passover, and Jewish people celebrated Passover on the ship. Later, on July 16, 1974, Egyptian President Anwar Sadat revealed in a television interview that Libyan President Muammar al-Qaddafi had ordered an Egyptian submarine to torpedo the QE2 during the cruise. Sadat said he had personally countermanded the order.
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          In 1982, she took part in the Falklands War, carrying 3,000 troops and 650 volunteer crew to the south Atlantic. She was refitted in Southampton in preparation for war service, including the installation of three helicopter pads, the transformation of public lounges into dormitories, fuel pipes run through the ship down to the engine room to allow for refuelling at sea, and the covering of carpets with 2,000 sheets of hardboard. Over 650 Cunard crewmembers volunteered for the voyage to look after the 3,000 members of the Fifth Infantry Brigade, which the ship transported to South Georgia. During the voyage the ship was blacked out and the radar switched off in order to avoid detection, steaming on without modern aids. That same year she returned to the UK, being welcomed by Queen Elizabeth, the Queen Mother on board the Royal Yacht Britannia. The Captain of the QE2 responded to the Queen Mother's welcome: "Please convey to Her Majesty Queen Elizabeth, the Queen Mother, our thanks for her kind message. Cunard's Queen Elizabeth 2 is proud to have been of service to Her Majesty's Forces." The ship underwent conversion back to passenger service, with her funnel being painted in the traditional Cunard orange-red with black stripes, but her hull painted an unconventional light charcoal grey. This colour proved hard to maintain, and so was reverted to traditional colours in 1983.


          In August 1992, her hull was damaged when she ran aground off Cuttyhunk Island near Cape Cod, while returning from a five day cruise to Halifax, Nova Scotia along the east coast of the United States and Canada. A combination of outdated charts and faster than normal speed (proportional to the distance from the coast, only 20-30 miles) led to the ship's hull scraping a rock on the ocean floor. The accident resulted in the ship being taken out of service while repairs were made in drydock. Several years later, divers found red paint on rocks in the vicinity of where the ship was said to have hit bottom.


          In 1995, she encountered a freak wave, estimated at 29 m (95 ft), caused by Hurricane Luis in the North Atlantic Ocean. One year later, during her twentieth world cruise, she passed her four millionth mile mark. The ship had sailed the equivalent of 185 times around the planet.


          The QE2 celebrated the 30th anniversary of her maiden voyage in Southampton in 1999. In three decades she had 1,159 voyages, sailed 4,648,050 nautical miles (5,347,018 mi, 8,605,209 km) and carried over 2 million passengers.


          Over the months of November and December 2001 the QE2 was given a major refurbishment, with new carpets and furnishing throughout many cabins and public rooms, as well as minor changes to layout, such as on the upper level of the Grand Lounge.
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          While she has been taken off the traditional "transatlantic" route, which was taken over by the Queen Mary 2 in 2005, the QE2 still undertakes an annual world cruise and regular trips around the Mediterranean. At the end of her 2005 world cruise, certain pieces of her artwork were damaged when some crew members who had become inebriated at an onboard crew party, went on a vandalism rampage through the public areas of the ship. A "priceless" tapestry of Queen Elizabeth II, commissioned for the launch of the ship, was thrown overboard. Further, an oil painting of the QE2 and two other tapestries were damaged, along with a part of the entertainment area and a lifeboat. The crew were dismissed from service with charges pending.


          On November 5, 2004, the QE2 became Cunard's longest serving ship, surpassing the RMS Aquitania's 35 years.
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          On February 20, 2007, the QE2, while on her annual world cruise, met her running mate and successor flagship QM2 (herself on her maiden world cruise) in Sydney Harbour, Australia. This was the first time two Cunard Queens had been together in Sydney since the original Queen Mary and Queen Elizabeth served as troop ships in 1941.


          As of September, 2007, the QE2 has travelled 5.6 million nautical miles, including 25 circumnavigations of the globe, 801 transatlantic crossings, 705 calls at New York, and 697 at Southampton. 2.5 million passengers have sailed on the ship.


          


          Retirement


          As the Queen Elizabeth 2 approached her 40th anniversary in service, there was speculation over her future. This was heightened when Cunard ordered a new cruise ship, MS Queen Victoria, which began sailing on December 11, 2007. The company also had to consider the economics of maintaining a 40-year-old liner in operation, particularly with regard to new SOLAS safety regulations that would apply from 2010 onward, requiring major structural works.


          Both Southampton and Clydebank had offered to take over QE2 after her retirement, but on 18 June 2007, it was announced that she is to be purchased by the Dubai government investment company Istithmar for $100 million. Her final voyage will be from Southampton to Dubai, leaving on 11 November 2008. After arrival, she will be refurbished and berthed permanently at the Palm Jumeirah from 2009 as a "a luxury floating hotel, retail, museum and entertainment destination." It has been reported that the refurbishments will see the restoration of the QE2's original 1960s decor.


          In a ceremonial display before her retirement, the QE2 met the Queen Victoria and the Queen Mary 2 near the Statue of Liberty in New York City harbour on January 13, 2008, with a celebratory fireworks display; the QE2 and QV had made a tandem crossing of the Atlantic for the meet. This marked the first time three Cunard Queens have been present in the same location, and Cunard stated this will be the last time these three particular ships will meet, due to the impending retirement of the QE2.


          


          Design
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          Exterior


          Cunard's last major liner, the RMS Queen Elizabeth, when completed in 1940 was even then considered of an outmoded design, despite some alterations to her overall design which made her sleeker than her sister ship, the Queen Mary. This was especially noticeable when she was compared to French liners like the SS Normandie, built in 1935, and later the SS France, completed in 1962. So, when designing the Queen Elizabeth 2, during difficult times when other ships were being laid up or sent to the scrapyards, Cunard wanted her to be modern and reflective of 1960s Britain, as well as featuring the most modern advancements in maritime design.


          Like both the Normandie and France, the QE2 has a bulbous bow, flared stem, and clean forecastle. One innovation that made her distinct from all other ships is her funnel, which bears at its base an upward turned wind scoop that uses the forward motion of the ship to push air directly up the flanks of the funnel to catch the exhaust and disperse it far above the aft passenger decks. What was controversial at the time was that Cunard decided not to paint the funnel with the line's distinctive colour and pattern, something that had been done on all merchant vessels since the first Cunard ship, the RMS Britannia, sailed in 1840. Instead the funnel was painted white and black, with the Cunard orange-red appearing only on the inside of the wind scoop. This practice ended in 1983 when the QE2 returned from service in the Falklands War, and the funnel has been painted in Cunard orange-red with black horizontal bands (correctly known as "hands") ever since. The original pencil-like funnel was replaced in 1986 with a more robust one, when the ship was converted from steam to diesel power.


          Large amounts of aluminium were used in the framing and cladding of the QE2's superstructure. This reduced weight, and therefore fuel consumption, but also posed problems with joining the aluminium to the steel hull, as with the SS United States. The low melting point of aluminium caused concern when the QE2 was serving as a troop ship during the Falklands War: some feared that if the ship were struck by a missile, as was HMS Sheffield, her upper decks would collapse quickly due to fire, thereby causing greater casualties.


          In 1972, two penthouse suites were added in an aluminium structure on the Signal Deck, behind the ship's bridge, and in 1977 this structure was expanded to include more suites with balconies, making the QE2 one of the first ships to offer private terraces to passengers since the SS Normandie in the 1930's, whose balconies were hidden in what would have been her promenade deck.


          


          Interior


          


          


          The Queen Elizabeth 2's interior configuration was laid out in a horizontal fashion, similar to the SS France, where the spaces dedicated to the two classes were spread horizontally on specific decks, in contrast to the vertical class divisions of older liners. Where the QE2 differed from the France was that the first class deck (Quarter Deck) was below the deck dedicated to tourist class (Upper Deck). Originally there were to be main lounges serving three classes, layered one atop the other, but when Cunard decided to make the ship a two-class vessel, only two main lounges were needed. Instead of completely reconfiguring the Boat Deck, the ship's architects simply opened a well in the deck between what were to have been the second and third class lounges, creating a double-height space known as the Double Room, now the Grand Lounge. This too was unconventional in that it designated a grander two-storey space for tourist class passengers, while first class passengers gathered in the standard height Queen's Room. However, the configuration for segregated Atlantic crossings gave first class passengers the theatre balcony on Boat Deck, while tourist class used the orchestra level on Upper Deck.


          Over the span of 30 years the QE2 has had a number of interior refits and alterations.


          1969, the year of her fitting out, was also the year of the Apollo 11 mission, when the Concorde's prototype was unveiled, and the previous year Stanley Kubrick's film 2001: A Space Odyssey premiered. In keeping with those times, originally Cunard broke from the traditional interiors of their previous liners for the QE2, especially the Art Deco modern of the previous Queens. Instead modern materials like plastic laminates, aluminium, and Plexiglas were used. Furniture was modular, and abstract art was used throughout public rooms and cabins.


          The Midships Lobby on Two Deck, where first class passengers boarded for transatlantic journeys and all passengers boarded for cruises, was a circular room with a sunken seating area in the centre with green leather clad banquettes, and surrounded by a chrome railing. As a king-pin to this was a flared, white, trumpet-shaped, up-lit column. Another room where the QE2's advanced interior design was demonstrated was the first class lounge, the Queen's Room on Quarter Deck. This space, in colours of white and tan, featured a recessed, slotted ceiling, and indirect lighting. As well, the columns were flared in the same fashion as the one in the Midships Lobby, with recessed up-lighting, and also reflecting the shape of the bases of the tables and leather shell chairs. The Theatre Bar on Upper Deck featured red chairs, red drapes, a red egg-crate fibreglass screen, and even a red baby grand piano. Some more traditional materials like wood veneer were used as highlights throughout the ship, especially in passenger corridors and staterooms.


          There was also an Observation Bar on Quarter Deck, a successor to its namesake, located in a similar location, on both previous Queens, which offered views through large windows over the ship's bow. This room was lost in the QE2's 1972 refit, becoming kitchen space with the forward-facing windows plated over. Cunard ships were without a forward passenger room like this until the Commodore Club on the Queen Mary 2.


          In the 1994 refit almost all of the remaining original decor was lost, with Cunard opting to reverse the original decision of the QE2's designers and use the line's traditional ocean liners as inspiration. The green velvet and leather Midships Bar became the Art Deco inspired Chart Room, and received an original, custom designed piano from the Queen Mary. The (by now) blue-dominated Theatre Bar was transformed into the Golden Lion Pub, which mimics a traditional Edwardian pub.


          The Synagogue is the only room that remains unaltered since 1969.


          


          Artwork and artefacts


          


          The Queen Elizabeth 2 holds pieces of artwork, as well as maritime artefacts drawn from Cunard's long history of operating merchant vessels.


          In the Mauritania Restaurant sits Althea Wynne's sculpture of the White Horses of the Atlantic Ocean. There are bronze busts of both Sir Samuel Cunard (outside the Yacht Club) and Queen Elizabeth II (in the Queen's Room). The Princess Grill holds four life-size statues of human forms representing the four elements, done by sculptor Janine Janet in marine materials like shell and coral. The Chart Room's frieze was designed by Brody Nevenshwander, and depicts the words of T. S. Eliot, Sir Francis Drake, and John Masefield. The Midships Lobby holds a solid silver model of the Queen Elizabeth 2 made by Asprey of Bond Street in 1975, that was lost until a photograph was found in 1997 that led to the discovery of the model itself, and its placement on the QE2 in 1999. In "E" stairway hangs three custom designed tapestries, commissioned from Helena Barynina Hernmarck for the ship's launch, that depict the Queen as well as the launch of the ship. These tapestries, which were originally hung in "D" Stairway, Quarter Deck, outside the Columbia Restaurant, were damaged, and one thrown overboard, in 2005, as mentioned in the Service history (above). They were originally made with golden threads however much of this was lost when they were cleaned incorrectly as part of the 1987 refit.


          There are also numerous photographs, oils and pastels of members of the Royal Family throughout the vessel, and silver plaques commemorating the visits of every member of the Royal Family, as well as other dignitaries like South African president Nelson Mandela.


          Amongst the artefacts on board is a set of antique Japanese armour presented to the QE2 by the Governor of Kagoshima, Japan, during her 1979 world cruise, and a Wedgwood vase presented to the ship by Lord Wedgwood.


          From previous Cunard ships are a brass relief plaque with a fish motif from the RMS Mauretania, as well as an Art Deco bas-relief titled Winged Horse and Clouds, by Norman Foster for the RMS Queen Elizabeth. There is also a vast array of Cunard postcards, porcelain, flatware, boxes, linen, and Lines Bros Ltd Tri-anic model ships. One of her key pieces is a replica of the figurehead from Cunard's first ship, the RMS Britannia, carved from Quebec yellow pine by Cornish sculptor Charles Moore, and presented to the ship by Lloyds of London. On Upper Deck sits the silver Boston Commemorative Cup, presented to the Britannia by the City of Boston in 1840. This cup was lost for decades until being found in a pawn shop in Halifax, Nova Scotia. On "2" Deck is a bronze entitled Spirit of the Atlantic which was designed by Barney Seale for the second ship Mauretania. A large wooden plaque was presented to the QE2 by First Sea Lord Sir John Fieldhouse to commemorate the ship's service in the Falklands War.


          There is also an extensive collection of large scale models of Cunard ships throughout the QE2.


          


          Crew accommodation


          The majority of crew are accommodated in mostly two, and some four, berth cabins, with showers and toilets at the end of the alleyway. These are located forward and aft on Decks 3, 4, and 5 as well as along 6 Deck. Cabins in the aft end of the vessel are subject to severe noise and vibration owing to their proximity to the variable pitch propellers.


          Accommodation is cramped, basic, lacking in privacy, as well as natural light, and is subject to inspection by Officers every seven days. Unlike the passenger areas, crew accommodation has seen little renovation in the Queen Elizabeth 2's 40 years of service.


          There are two crew bars, one nicknamed "The Pig & Whistle" ("The Pig" for short), and the other "Castaways". Additionally, for staff and long serving crew members there is the Fo'c's'le Club and for Officers there is The Wardroom.


          Officers are accommodated in single cabins with private en suite bathrooms. Cabins for Intermediate and some Senior Hotel Officers are located on 1 Deck forward, where the Crew Purser's Office is also located, and on Sports Deck. The most forward of the 1 Deck cabins are subject to noise from the fog horn (situated on the fo'c's'le), which is active in time of foggy weather. Cabins for Deck Officers are located on Boat Deck forward and cabins for Engineering Officers are located on Sun Deck Amidships.


          


          Technical


          In the Queen Elizabeth 2's 1986 to 1987 refit, nine German MAN L58/64 nine cylinder diesel engines, each weighing approximately 120 tons, were installed in a diesel-electric configuration, replacing the steam turbine propulsion; typical service speed of 28.5 knots can be maintained using only seven of these engines. Using the same IF-380 (Bunker 'C') fuel, the new engines yielded a 35% saving over the previous system. The diesel engines drive G.E.C. generators, and each develop 10.5 MW of electrical power at 10,000 volts. The electrical plant, in addition to powering auxiliary ship's and hotel services through transformers, drives two main propulsion motors, one on each propeller shaft. These motors each output 44 MW, and are of synchronous alient pole construction, nine meters in diameter, and weigh more than 400 tons.


          Other machinery includes nine heat recovery boilers, coupled with two oil-fired boilers to produce steam for heating fuel, domestic water, swimming pools, laundry equipment, and kitchens. Four flash evaporators and a reverse osmosis unit desalinate sea water to create drinking water, producing 1000 tons of fresh water daily. There is also a sanitation system and sewage disposal plant, air conditioning plant, and an electro-hydraulic steering system.
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              QM2 port bow
            


            
              	Career

              	
            


            
              	Name:

              	RMS Queen Mary 2
            


            
              	Owner:

              	Carnival Corporation & plc
            


            
              	Operator:

              	Cunard Line
            


            
              	Port of Registry:

              	Southampton, [image: Flag of the United Kingdom]United Kingdom
            


            
              	Ordered:

              	6 November 2000
            


            
              	Builder:

              	Chantiers de l'Atlantique
            


            
              	Cost:

              	UK 460 million

              (700 million)

              (US $900 million)
            


            
              	Laid down:

              	4 July 2002
            


            
              	Launched:

              	21 March 2003
            


            
              	Christened:

              	8 January 2004

              by Queen Elizabeth II
            


            
              	Maiden voyage:

              	12 January 2004
            


            
              	Status:

              	in service
            


            
              	Notes:

              	IMO number 9241061
            


            
              	General characteristics
            


            
              	Tonnage:

              	148,528 gross tons
            


            
              	Displacement:

              	76,000 tonnes (approx)
            


            
              	Length:

              	345 m (1,132 ft)
            


            
              	Beam:

              	41 m (135 ft) waterline,

              45 m (147.5 ft) extreme (bridge wings)
            


            
              	Height:

              	72 m (236.2 ft) keel to funnel
            


            
              	Draft:

              	10 m (32 ft 10 in)
            


            
              	Decks:

              	13 passenger decks
            


            
              	Installed power:

              	117 MW (157,000 horsepower) CODAG
            


            
              	Propulsion:

              	four 21.5 MW electric propulsor pods:

              2 fixed and 2 azimuthing
            


            
              	Speed:

              	approx. 30 knots (56 km/h/35 mph)
            


            
              	Capacity:

              	2,620 passengers
            


            
              	Crew:

              	1,253 officers and crew
            

          


          The RMS Queen Mary 2 (QM2) is a Cunard Line ocean liner named after the earlier Cunard liner Queen Mary, which was in turn named after Mary of Teck, the Queen Consort of George V. At the time of her construction in 2003 by the Chantiers de l'Atlantique, the QM2 was the longest, widest and tallest passenger ship ever built, and at 148,528 gross tons, was also the largest. She lost that last distinction to Royal Caribbean International's 154,407 gross ton Freedom of the Seas in April 2006, but QM2 remains the largest ocean liner (as opposed to cruise ship) ever built, and her width, length, and waterline breadth are unsurpassed by any other passenger ship. Also, the QM2 displaces approximately 76,000 tons; the Royal Caribbean Freedom ships displace about 64,000 tons.


          QM2's facilities include 15 restaurants and bars, five swimming pools, a casino, a ballroom, a theatre, and a planetarium.


          


          Characteristics


          The Queen Mary 2 is the current Cunard flagship and makes regular transatlantic crossings. The ship was constructed to complement the RMS Queen Elizabeth 2 (QE2) - the Cunard flagship from 1969 to 2004 - replacing it on the transatlantic route. The first RMS Queen Mary sailed the Atlantic from 1936 to 1967. QM2 had the Royal Mail Ship (RMS) title conferred on her, as a gesture to Cunard's history, by Royal Mail when she entered service in 2004 on the Southampton to New York route.


          The QM2 is not a steamship like her predecessors, but is powered by gas turbines and diesel engines that produce the power to drive her four electric podded propulsors. Like her predecessors, however, she is built for crossing the Atlantic ocean, though she is used for cruising purposes from time to time; QM2's 30 knot open ocean speed sets the ship apart from cruise ships, such as Freedom of the Seas, which has an average speed of 21.6 knots.


          


          History


          


          Concept and construction
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              Queen Mary 2 under construction, December 2003
            

          


          The vision of a 21st century ocean liner  bigger than any that had gone before  started as the brainchild of Carnival CEO Micky Arison, who has stated that his company bought Cunard to create Queen Mary 2, not vice versa.


          Cunard completed a design for a new class of 84,000-ton, 2,000-passenger liners on 8 June 1998, but immediately revised them upon comparing those specifications with Carnival Cruise Lines' 100,000-ton Destiny-class cruise ships and Royal Caribbean's 137,200-ton Voyager of the Seas.


          Six months later, on 10 December Cunard released details of "Project Queen Mary", the project to develop a liner that would complement Queen Elizabeth 2. Harland and Wolff of Northern Ireland, Aker Kvrner of Norway, Fincantieri of Italy, Meyer Werft of Germany, and Chantiers de l'Atlantique of France were invited to bid on the project. If construction began immediately, the liner could be in service by 2002. But it was not until 6 November 2000 that a contract was signed with Chantiers de l'Atlantique, a subsidiary of Alstom. This was the same yard that built Cunard's one-time rivals, the SS Normandie and SS France of the Compagnie Gnrale Transatlantique.


          Her keel was laid down on 4 July 2002, in Saint-Nazaire, France. Approximately 3,000 craftsmen spent some 8 million working hours on the ship, and a total of 20,000 people were directly or indirectly involved in her design, construction, and fitting out. In total, 300,000 pieces of steel were assembled into 94 "blocks" off of the drydock, which were then stacked and welded together to complete the hull and superstructure. She is so much larger than the ships that Chantiers normally build that the shipyard treated her as "1.6 ships."


          The QM2 was floated on 21 March 2003. Her sea trials were conducted between 25 September- 29 September and 7 November- 11 November 2003, between Saint-Nazaire and the off-shore islands of Ile d'Yeu and Belle-Ile. The final stages of construction were marred by a fatal accident on 15 November 2003, when a gangway collapsed under a group of shipyard workers and their relatives who had been invited to visit the vessel. 48 people on the gangway fell over 15 m (50 ft); 32 were injured and 16, including a child, were killed.


          Construction was completed on schedule. Due to the size of the ship, the luxury of materials, and the fact that, due to her nature as an ocean liner, she required 40% more steel than a standard cruise ship, the final cost ended up being approximately $300,000 US per berth - nearly double that of ships such as Voyager of the Seas, Grand Princess, or Carnival Conquest.


          Cunard took delivery in Southampton, England on 26 December 2003. On 8 January 2004, the liner was named Queen Mary 2 by her namesake's granddaughter, Queen Elizabeth II.
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              The Queen Mary 2 arrives in Sydney, 20 February 2007
            

          


          


          Service history


          On 12 January 2004, the Queen Mary 2 set sail on her maiden voyage from Southampton, England to Fort Lauderdale, Florida in the United States, carrying 2,620 passengers under tight security due to terrorist threats.


          During the XXVIII Olympics the QM2 sailed to Athens and docked at Piraeus for two weeks for use as a hotel-ship, serving the then Prime Minister of the UK Tony Blair and his wife Cherie, the French President Jacques Chirac, former US president George H. W. Bush, and the US Olympic men's basketball team.


          One 2005 transatlantic crossing saw the QM2 carrying, in a locked steamer trunk, the first US copy of J. K. Rowling's book Harry Potter and the Half-Blood Prince, autographed by the author. In a promotional press release for the event, Cunard said (though without cited verification) that this marked the first time a book had been transported to its international launch aboard an ocean liner.


          The QM2 in January 2006, embarked on a circumnavigation of South America. Upon departure from Fort Lauderdale one of her propeller pods was damaged when it struck a channel wall, forcing the ship to sail at a slower speed, which resulted in Commodore Warwick's decision to skip several calls on its voyage to Rio de Janeiro. Many of her passengers threatened to stage a sit-in protest because of the missed calls, before Cunard offered to refund the voyage costs. The QM2 continued to run on reduced speed, and several itinerary changes were necessary until repairs had been completed after the ship returned to Europe in June, where the QM2 paid a visit to dry dock, and the damaged propeller pod was unseated. In November the QM2 was dry-docked once more at the Blohm + Voss yard in Hamburg (drydock Elbe 17) for the reinstallation of the repaired propeller pod. At the same time, sprinkler systems were installed in all of the vessel's balconies to comply with new safety regulations which had come into effect since the MV Star Princess fire. Additionally, both bridge wings were extended by 2 metres to improve visibility.


          
            [image: Queen Mary 2 visits the original Queen Mary (front) in Long Beach, California.]

            
              Queen Mary 2 visits the original Queen Mary (front) in Long Beach, California.
            

          


          After completing the journey around South America, on 23 February 2006, the QM2 met her namesake, the original RMS Queen Mary, which is permanently docked at Long Beach, California. Escorted by a flotilla of smaller ships, the two Queens exchanged a "whistle salute" which was heard throughout the city of Long Beach.


          On 10 January 2007 the QM2 started her first world cruise, circling the globe in 81 days. On 20 February, she met her fleet-mate, the Queen Elizabeth 2, also on her 2007 world cruise, in Sydney harbour. This is the first time two Cunard Queens have been together in Sydney since the original Queen Mary and Queen Elizabeth served as troop ships in 1941. Despite the early arrival time of 5:42 am, the QM2's presence attracted so many viewers that the Sydney Harbour Bridge and Anzac Bridge were blocked. With 1,600 passengers leaving the ships in Sydney, Cunard estimated the stopovers injected more than $1 million into the local economy.


          On 3 August 2007 three men were arrested while piloting and escorting a replica of a Turtle within 200 feet of the QM2 without authorization at New York City's cruise ship terminal.


          The QM2 met the Queen Victoria and the Queen Elizabeth 2 near the Statue of Liberty in New York City harbour on January 13, 2008, with a celebratory fireworks display; the QE2 and QV made a tandem crossing of the Atlantic for the meet. This marked the first time three Cunard Queens have been present in the same location. Cunard purported this to be the last time these three ships will ever meet, due to the QE2's impending retirement from service in late 2008.


          Famous passengers and/or guests of the QM2 include Queen Elizabeth II, Prince Philip, Duke of Edinburgh, former French President Jacques Chirac, former British Prime Minister Tony Blair, jazz musician Dave Brubeck, former US president George H. W. Bush, comedian and actor John Cleese, actor Richard Dreyfuss, author and editor Harold Evans, director George Lucas, singer Carly Simon, singer Rod Stewart, CBS Evening News anchor Katie Couric, and financier Donald Trump.


          


          Design


          


          Exterior
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              Diagram showing the QM2's size compared to the RMS Titanic, an Airbus A380, a bus, a car, and a person.
            

          


          The Queen Mary 2's principal architect was Carnival's house designer, Stephen Payne, a self-admitted ocean liner aficionado. While the primary reference point for the vessel's design was undoubtedly that of her running mate Queen Elizabeth 2, her exterior lines also show hints of other vessels. She resembles her predecessor Queen Mary in the curved forward bridge screen, the tower-like ends of which rise to the bridge wings. The forward whaleback is reminiscent of many CGT liners, particularly the Normandie and the France. The two slender after-stacks are a further direct reference to the France.


          The QM2 has 14,164 m (3.5 acres) of exterior deck space, with similar wind screens to shield passengers from gusts as the ship travels at high speeds. Four of the ship's five swimming pools are outdoors; one of these is only one inch deep for the use of small children. The fifth pool is indoors on Deck 12, though covered with a retractable magrodome.


          In common with liners such as SS Rotterdam there is a continuous wrap-around promenade deck on Deck 7. The promenade passes behind the bridge screen and allows passengers to completely circumnavigate the deck while protected from the strong winds generated by the ship at full speed. One circuit of the promenade is a distance of 620 metres (2034 ft., or 1/3 mile). The flanking promenades are created by the need to step the superstructure in, to allow for space for lifeboats. By SOLAS standards the lifeboats should have been lower on the ship's hull (15 m above waterline), but for the sake of the QM2's appearance as well as to avoid the danger of large North Atlantic waves damaging the boats in a storm, Payne convinced SOLAS officials to exempt the QM2 from this requirement, and the boats are 25 m above the waterline.


          One aspect of the QM2 that has been criticised is the counter of her stern. Payne's intent was to make the ship's stern profile similar to that of the QE2, with a spoon shape, but the mounting of the propeller pods required a flat transom. The compromise was a Constanzi stern  a combination of a more traditional cruiser stern with a contemporary box-like transom stern. The design of the stern has ironically been criticized from two diametrically opposed perspectives by liner buffs. Some feel that nothing but a traditional cruiser stern would be suitable for a true ocean liner, whereas others feel that his choice of stern represents a purely visual conceit that detracts from the quintessentially functional nature of a liner. In fact, Payne has specifically said that he would not resort to adding any non-functional elements to the QM2's design purely to make her appear more "liner-like". It can indeed be argued that the stern satisfies a mixture of functional and aesthetic requirements: A Constanzi stern provides the transom required for azimuthal pod propulsors, yet provides better seaholding characteristics in a following swell than a standard transom stern. The stern design, too, has been seen by some as a homage to earlier (especially Italian-built) liners such as the SS Eugenio C. and the SS Oceanic.


          The vessel as completed does exhibit one other subtle element of visual fakery: the three thick black lines that wrap around either edge of her bridge screen. The purpose of these seem to be to recall the appearance of the crossovers of the forward decks on the original Queen Mary or on the Titanic.


          In common with many modern ships, both passenger and cargo, QM2 has a bulbous bow to reduce drag and thereby increase speed, range, and fuel efficiency.


          The somewhat squat appearance of the smokestack reflects a fairly late alteration to the vessel's design. Originally the funnel's proportions would approximately have matched those of the stack fitted to the Queen Elizabeth 2 after that vessel's re-engining. However, the original design would not allow the QM2 to fit under the Verrazano-Narrows Bridge in New York City. (Even as eventually built, the QM2's shortened smokestack has barely 3 m (9.75 ft) clearance under that bridge.) This makes the QM2 the second major British liner to have her design adapted in order to fit under a bridge at her primary foreign port of call: the top section of the radar mast on the SS Canberra could cantilever astern in order to fit under the Sydney Harbour Bridge.


          As the QM2 is too large to dock in most ports, passengers are ferried to and from the ship in specially-built tenders. While at sea, these are stored in davits alongside the lifeboats. To transport passengers to shore, the tenders will pull up to one of four loading stations, named Kensington, Chelsea, Knightsbridge and Belgravia, which each have a large hull door that hydraulically opens outwards to form a boarding platform, complete with railings and decking.


          


          Interior


          Contrary to the traditional practice on ocean liners, the main public rooms of the Queen Mary 2 are on the lowest public decks of the ship, with the passenger cabins stacked above. This allowed for larger rooms to be contained within the stronger hull, as well as for more passenger cabins to have private balconies - an essential requirement for ocean passengers in the late 20th and early 21st centuries. Payne attempted to create a central axis to the two main public room decks (similar in fashion to the Normandie), but a full vista is broken by various public rooms that span the width of the ship. The dining rooms were placed further aft, though not directly at the stern, as done on some cruise ships like Royal Caribbean's Voyager of the Seas, where vibration from the propellers at full speed would cause discomfort to dining passengers, as well as where fore-aft pitching of the ship is most noticeable.


          Deck 2, the lowest passenger deck, contains the Illuminations theatre, cinema and planetarium; Royal Court Theatre; Grand Lobby; Empire Casino; Golden Lion Pub; and the lower level of the Britannia Restaurant. Deck 3 holds the upper levels of Illuminations, the Royal Court theatre and the Britannia Restaurant, as well as a small shopping arcade, Veuve Cliquot champagne bar, the Chart Room, Sir Samuel's wine bar, the Queen's Room, and the G32 Nightclub. The other main public deck is Deck 7, on which are the Canyon Ranch Spa, Winter Garden, King's Court, the Queen's Grill Lounge, and the Queen's Grill and Princess Grill restaurants for higher-fare passengers. The public rooms on Deck 8 include the  la carte Todd English Restaurant, the largest library at sea (the record was previously held by QE2), a book shop and the upper part of the Canyon Ranch Spa. Also on Deck 8 is a large outdoor pool and terrace at the stern.


          The King's Court area on the ship is open 24 hours a day, serving as a buffet restaurant for breakfast and lunch. The overall space is divided into quarters, with each section decorated according to the theme of the four separate alternate dining venues that are "created" each evening through lighting, tableware, and menues: Lotus, which specialises in Asian cuisine; the Carvery, a British-style grille; La Piazza, with Italian food; and the Chef's Galley, which offers an interactive experience to food preparation. From midnight onwards the La Piazza section remains open as a buffet until 6:00 AM, when the full space opens again to serve breakfast.


          It has been argued that the separation of passengers into different restaurants based on the price of the cabin they booked (the Britannia as "standard" for regular cabins, the Princess Grill as "middle" for those in junior suites, and the Queen's Grill as "superior" for deluxe suite occupants) makes the QM2 a ship divided into three classes, despite the fact that all other public rooms are used by all passengers equally. Though this situation is similar on the QE2, it is further enhanced on the QM2 by the fact that "Grill Passengers" (those dining in the Princess Grill or Queen's Grill) also have a private outdoor deck with its own whirlpool on Deck 11.


          As the QM2 was the first single-class ocean liner built since the immigrant ships of the early part of the 20th century (unlike her fleet-mate the Queen Elizabeth 2, which was originally built for three classes, and in her early years operated partly as a single-class cruise ship and partly as a "classed" liner), the QM2 could afford to have a clearer arrangement of staircases and passages that does not have to allow for doors and partitions being closed off when the ship is in a "classed" transatlantic mode.


          However, due to the arrangement of the public rooms, there are some "kinks" in the design. For instance, as the Britannia Restaurant takes up the full width of the ship on two decks, a 'tween deck, called Deck 3L, was devised to allow passengers to walk from the Grand Lobby to the Queen's Room without traversing the dining room mid-meal. The deck consists of two corridors that run beneath the upper balcony of the Britannia on Deck 3, and above the main dining area on Deck 2. This is why the balcony of the Britannia has tiers that step up towards the hull. This arrangement is illustrated on the hull where there is a stack of three rows of windows in the area where the main restaurant sits - the two upper- and lower-most rows illuminate the dining room, while the centre row serves Deck 3L. There is a similar arrangement through the Royal Court Theatre. As well, the passages that run on either side of Illuminations on Deck 3 ramp upwards to compensate for the change in deck elevation between the entrance to Illuminations and an elevator bank forward of the room.


          More than 5000 specially-commissioned works of art are visible in the QM2's public rooms, corridors, staterooms and lobbies, having been created by 128 artists from 16 different countries. Two very notable pieces are Barbara Broekman's two-storey-high tapestry in the Britannia Restaurant - an abstract depiction of an ocean liner (possibly the original Queen Mary), bridge, and New York skyline - and John McKenna's sheet bronze relief mural in the Grand Lobby, inspired by the art deco mural in the main dining room of the original Queen Mary.


          


          General hotel statistics


          
            	QM2 contains 3,000 telephones


            	Passengers annually consume:

          


          
            	
              
                	230,000 bottles of wine, plus 1.5 million other drinks


                	24,950 kilograms (55,000 pounds) of coffee


                	7,000 boxes of strawberries


                	17,240 kilograms (38,000 pounds) of smoked salmon


                	90,000 kilograms (198,000 pounds) of pineapples


                	enough beef to supply the city of Southampton for one year

              

            

          


          


          Technical


          


          Power plant and propulsion system
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              The Queen Mary 2 in Hamburg Harbour
            

          


          The Queen Mary 2's power plant comprises both four 16- cylinder Wrtsil 16V46CR EnviroEngine marine diesel engines generating a combined 67,200 kW (90,100 hp) at 514 rpm, as well as two General Electric LM2500+ gas turbines which together provide a further 50,000kW (67,000hp). Such a combined arrangement, known as CODAG (Combined Diesel And Gas turbine), provides for economical cruising at low speed combined with an ability to sustain much higher speeds when required, and has been common in naval vessels for some time. While QM2 is the first passenger ship to feature CODAG propulsion, she is not the first large passenger vessel to be powered by gas turbines as is sometimes mistakenly reported. That honour falls to the Finnish ferry Finnjet of 1977.


          Thrust is provided by four Rolls-Royce Mermaid podded propulsion units, each featuring one forward-facing low-vibration Kamewa propeller with separately bolted blades. (QM2 carries 8 spare blades on the foredeck, immediately forward of the bridge screen.) The forward pair is fixed, but the aft pair can rotate through 360, obviating the need for a rudder. The QM2 is the first quadruple screw passenger ship completed since the SS France in 1961.
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              Several of the spare propeller blades mounted on the foredeck
            

          


          As in most modern cruise ships, QM2's propulsion machinery is electrically decoupled from her propeller shafts and her propulsion arrangement can therefore be more accurately be described as "CODAG-electric" (by analogy with turbo-electric and diesel-electric). The diesel engines and gas turbines drive electrical generators, which provide the power to drive four 21,500kW (28,800hp) Alstom electrical motors located inside the podded propulsors (and thus entirely outside the vessel's hull).


          In a further break with tradition, QM2's gas turbines are not housed along with her diesels in the engine room deep in her hull, but instead reside in a thoroughly soundproofed enclosure directly underneath the funnel. This arrangement allowed the vessel's designers to supply the oxygen-hungry turbines with air intakes without having to run air ducts the entire height of the ship, which would have wasted valuable interior space.
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              RMS Titanic before departing Southampton, England. photo taken Good Friday 5 April 1912
            


            
              	Career

              	
            


            
              	Name:

              	RMSTitanic
            


            
              	Owner:

              	White Star Line
            


            
              	Port of Registry:

              	Liverpool, [image: Flag of the United Kingdom] United Kingdom
            


            
              	Route:

              	Southampton to New York City
            


            
              	Builder:

              	Harland and Wolff yards in Belfast, Ireland
            


            
              	Yard number:

              	401
            


            
              	Laid down:

              	31 March 1909
            


            
              	Launched:

              	31 May 1911
            


            
              	Christened:

              	Not christened
            


            
              	Maiden voyage:

              	10 April 1912
            


            
              	Fate:

              	Sank after hitting an iceberg on 15 April 1912
            


            
              	General characteristics
            


            
              	Class and type:

              	Olympic-class ocean liner
            


            
              	Tonnage:

              	46,328 gross register tons(GRT)
            


            
              	Displacement:

              	52,310 tons
            


            
              	Length:

              	882 ft9 in (269.1 m)
            


            
              	Beam:

              	92ft6in (28.2m)
            


            
              	Draught:

              	34ft7in (10.5m)
            


            
              	Installed power:

              	24 double-ended (six furnace) and 5 single-ended (three furnace) Scotch boilers. Two four-cylinder reciprocating triple-expansion steam engines each producing 15,000 hp for the two outboard wing propellers at 75 revolutions per minute. One low-pressure turbine producing 16,000 hp. 59,000 hp was produced at maximum revolutions.
            


            
              	Propulsion:

              	Two bronze triple-blade wing propellers. One bronze quadruple-blade centre propeller.
            


            
              	Speed:

              	21 knots (39 km/h/24 mph)

              maximum 23 knots
            


            
              	Capacity:

              	3,547 passengers and crew, fully loaded
            

          


          RMS Titanic was an Olympic-class passenger liner owned by the White Star Line and built at the Harland and Wolff shipyard. On the night of 14 April 1912, during her maiden voyage, Titanic struck an iceberg, and sank two hours and forty minutes later in early 15 April 1912. At the time of her launching in 1912, she was the largest passenger steamship in the world.


          The sinking resulted in the deaths of 1,517 people, ranking it as one of the worst peacetime maritime disasters in history and by far the most infamous. The Titanic used some of the most advanced technology available at the time and was popularly believed to be unsinkable - indeed, in a 1910 White Star Line brochure advertising the Titanic, it was claimed that she was "designed to be unsinkable". It was a great shock to many that despite the advanced technology and experienced crew, the Titanic still sank with a great loss of life. The media frenzy about Titanic's famous victims, the legends about what happened on board the ship, the resulting changes to maritime law, and the discovery of the wreck in 1985 by a team led by Robert Ballard have made Titanic persistently famous in the years since.


          


          Construction
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              The first-class Grand Staircase aboard the Titanic
            

          


          The Titanic was a White Star Line ocean liner, built at the Harland and Wolff shipyard in Belfast, Ireland, designed to compete with rival company Cunard Line's Lusitania and Mauretania. The Titanic, along with her Olympic-class sisters, the Olympic and the soon to be built Britannic (originally named Gigantic), were intended to be the largest, most luxurious ships ever to operate. Construction of the RMS Titanic, funded by the American J.P. Morgan and his International Mercantile Marine Co., began on 31 March 1909. Titanic's hull was launched on 31 May 1911, and her outfitting was completed by 31 March the following year. Titanic was 882 ft 9 in (269 m) long and 92 ft 6 in (28 m) wide, had a gross register tonnage of 46,328 tons, and a height from the water line to the boat deck of 60 ft (18 m). Titanic contained two reciprocating four- cylinder, triple expansion, inverted steam engines and one low pressure Parsons turbine which powered three propellers. There were 29 boilers fired by 159 coal burning furnaces that made possible a top speed of 23 knots (43 km/h). Only three of the four 63 feet (19 m) tall funnels were functional; the fourth funnel, which only served as a vent, was added to make the ship look more impressive. The ship could hold a total of 3,547 passengers and crew and, because she carried mail, her name was given the prefix RMS (Royal Mail Steamer) as well as SS (Steam Ship). There were insufficient lifeboats on the Titanic for all passengers, though the legal requirements of the day were met.


          


          Features
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              6 March 1912: Titanic (right) had to be moved out of the drydock so her sister Olympic, which had lost a propeller, could have it replaced. On the left Olympic is about to enter the drydock with the help of the tugs
            

          


          In her time, Titanic surpassed all rivals in luxury and opulence. She offered an on-board swimming pool, a gymnasium, a Turkish bath, libraries in both the first and second-class, and a squash court. First-class common rooms were adorned with elaborate wood panelling, expensive furniture and other decorations. In addition, the Caf Parisien offered cuisine for the first-class passengers, with a sunlit veranda fitted with trellis decorations.


          The ship incorporated technologically advanced features for the period. She had an extensive electrical subsystem with steam-powered generators and ship-wide electrical wiring feeding electric lights. She also boasted two wireless Marconi sets, including a powerful 1,500-watt radio manned by operators who worked in shifts, allowing constant contact and the transmission of many passenger messages.


          


          Comparisons with the Olympic


          The Titanic closely resembled her older sister Olympic. Although she enclosed more space and therefore had a larger gross register tonnage, the hull was exactly the same length as the Olympic. But there were a few differences. Two of the most noticeable were that half of the Titanic's forward promenade A-Deck (below the boat deck) was enclosed against outside weather, and her B-Deck configuration was different from the Olympic. The Titanic had a speciality restaurant called Caf Parisien, a feature that the Olympic did not have until 1913. Some of the flaws found on the Olympic, such as the creaking of the aft expansion joint, were corrected on the Titanic. The skid lights that provided natural illumination on A-deck were round; while on Olympic they were oval. The Titanic's wheelhouse was made narrower and longer than the Olympic's. These, and other modifications, made the Titanic 1,004 gross register tons larger than the Olympic and thus the biggest active ship in the world during her maiden voyage in April 1912.


          


          Maiden voyage
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          The ship began her maiden voyage from Southampton, England, bound for New York City, New York, on Wednesday, 10 April 1912, with Captain Edward J. Smith in command. As the Titanic left her berth, her wake caused the liner New York, which was docked nearby, to break away from her moorings and was drawn dangerously close (about four feet) to the Titanic before a tugboat towed the New York away. The near accident delayed departure for one hour. After crossing the English Channel, the Titanic stopped at Cherbourg, France, to board additional passengers and stopped again the next day at Queenstown (known today as Cobh), Ireland, before continuing towards New York with 2,240 people aboard.


          Some of the most prominent people in the world were travelling in firstclass. These included millionaire John Jacob Astor and his wife Madeleine Force Astor; industrialist Benjamin Guggenheim; Macy's owner Isidor Straus and his wife Ida; Denver millionairess Margaret "Molly" Brown; Sir Cosmo Duff Gordon and his wife couturiere Lady Lucille Duff-Gordon; George Elkins Widener and his wife Eleanor; John Borland Thayer, his wife Marian and their seventeen-year-old son, Jack; journalist William Thomas Stead; the Countess of Rothes; U.S. presidential aide Archibald Butt; author and socialite Helen Churchill Candee; author Jacques Futrelle, his wife May, and their friends, Broadway producers Henry and Irene Harris; silent film actress Dorothy Gibson; and others. Also travelling in firstclass were White Star Line's managing director J. Bruce Ismay who came up with the idea for Titanic and the ship's builder Thomas Andrews, who was on board to observe any problems and assess the general performance of the new ship.


          


          Disaster


          


          Sinking
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          On the night of Sunday, 14 April, the temperature had dropped to near freezing and the ocean was absolutely calm. There was no moon and the sky was clear. Captain Smith, in response to iceberg warnings received via wireless over the last few days, altered the Titanic's course slightly to the south. That Sunday at 1:45 PM, a message from the steamer Amerika warned that large icebergs lay in the Titanic's path, but inexplicably, the warning was never relayed to the bridge. Later that evening, another report of numerous large icebergs, this time from the Mesaba, also failed to reach the bridge.


          At 11:40 PM while sailing south of the Grand Banks of Newfoundland, lookouts Fredrick Fleet and Reginald Lee spotted a large iceberg directly ahead of the ship. Fleet sounded the ship's bell three times and telephoned the bridge exclaiming, "Iceberg, right ahead!" First Officer Murdoch ordered an abrupt turn to port (left) and full speed astern, which stopped and then reversed the ship's engines. A collision was inevitable and the iceberg brushed the ship's starboard (right) side, buckling the hull in several places and popping out rivets below the waterline over a length of 300 ft (91 m). As seawater filled the forward compartments, the watertight doors shut. However, while the ship could stay afloat with four flooded compartments, five were filling with water. The five water-filled compartments weighed down the ship so that the tops of the forward watertight bulkheads fell below the ship's waterline, allowing water to pour into additional compartments. Captain Smith, alerted by the jolt of the impact, arrived on the bridge and ordered a full stop. Following an inspection by the ship's officers and Thomas Andrews, and shortly after midnight on 15 April, lifeboats were ordered to be readied and a distress call sent out.


          The first lifeboat launched, boat 7, despite popular belief of a 12:40 AM time, was lowered at 12:27 AM on the starboard side with 12 people on board. Boat 5 was launched two to three minutes later. The Titanic carried 20 lifeboats with a total capacity of 1,178 persons. While not enough to hold all of the passengers and crew, the Titanic carried more boats than required by the British Board of Regulations. At the time, the number of lifeboats required was determined by a ship's gross register tonnage, rather than her human capacity.
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          Wireless operators Jack Phillips and Harold Bride were busy sending out CQD, the international distress signal. Several ships responded, including Mount Temple, Frankfurt and Titanic's sister ship, Olympic, but none were close enough to make it in time. The closest ship was Cunard Line's RMS Carpathia 58 miles (93 km) away, which arrived in about four hourstoo late to rescue all of Titanic's passengers. The only landbased location that received the distress call from Titanic was a wireless station at Cape Race, Newfoundland.


          From the bridge, the lights of a nearby ship could be seen off the port side. Not responding to wireless, Fourth Officer Boxhall and Quartermaster Rowe attempted signalling the ship with a Morse lamp and later with distress rockets, but the ship never appeared to respond. The SS Californian, which was nearby and stopped for the night because of ice, also saw lights in the distance. The Californian's wireless was turned off, and the wireless operator had gone to bed for the night. Just before he went to bed at around 11:00 PM the Californian's radio operator attempted to warn the Titanic that there was ice ahead, but he was cut off by an exhausted Jack Phillips, who snapped, "Shut up, shut up, I am busy; I am working Cape Race". When the Californian's officers first saw the ship, they tried signalling her with their Morse lamp, but also never appeared to receive a response. Later, they noticed the Titanic's distress signals over the lights and informed Captain Stanley Lord. Even though there was much discussion about the mysterious ship, which to the officers on duty appeared to be moving away, the Californian did not wake her wireless operator until morning.


          The Titanic showed no outward signs of being in imminent danger, and passengers were reluctant to leave the apparent safety of the ship to board small lifeboats. As a result, most of the boats were launched partially empty; one boat meant to hold 40 people left the Titanic with only 12 people on board. With "Women and children first" the imperative for loading lifeboats, Second Officer Lightoller, who was loading boats on the port side, allowed men to board only if oarsmen were needed, even if there was room. First Officer Murdoch, who was loading boats on the starboard side, let men on board if women were absent. As the ship's list increased people started to become nervous, and some lifeboats began leaving fully loaded. By 2:05 AM, the entire bow was under water, and all the lifeboats, save for two, had been launched.


          Around 2:10 AM, the stern rose out of the water exposing the propellers, and by 2:17 the waterline had reached the boat deck. The last two lifeboats floated off the deck, one upside down, the other half filled with water. Shortly afterwards, the forward funnel collapsed, crushing part of the bridge and people in the water. On deck, people were scrambling towards the stern or jumping overboard in hopes of reaching a lifeboat. The ship's stern slowly rose into the air, and everything not secured crashed towards the water. While the stern rose the electrical system finally failed and the lights went out. Shortly afterwards, the stress on the hull caused Titanic to break apart between the last two funnels, and the bow went completely under. The stern righted itself slightly and then rose vertically. After a few moments, at 2:20 AM, this too sank into the ocean.
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          Only two of the 18 launched lifeboats rescued people after the ship sank. Lifeboat 4 was close by and picked up five people, two of whom later died. Close to an hour later lifeboat 14 went back and rescued four people, one of whom died afterwards. Other people managed to climb onto the lifeboats that floated off the deck. There were some arguments in some of the other lifeboats about going back, but many survivors were afraid of being swamped by people trying to climb into the lifeboat or getting pulled down by the suction from the sinking Titanic, though it turned out that there had been very little suction. In the disaster, first class men were four times as likely to survive as second class men, and twice as likely to survive as third class men. Nearly every first-class woman survived, compared to 86 percent of those in second class and less than half of those in third class.


          As the ship fell into the depths, the two sections behaved very differently. The streamlined bow planed off approximately 2,000 feet (609 m) below the surface and slowed somewhat, landing relatively gently. The stern, however, plunged violently to the ocean floor, the hull being torn apart along the way from massive implosions caused by compression of the air still trapped inside. The stern smashed into the bottom at considerable speed, grinding the hull deep into the silt.


          


          Arrival of Carpathia in New York


          The Carpathia docked at Pier 54 at Little West 12th Street in New York with the survivors. It arrived at night and was greeted by thousands of people. The Titanic had been headed for Pier 59 at 20th Street. The Carpathia dropped off the empty Titanic lifeboats at Pier 59, as property of the White Star Line, before unloading the survivors at Pier 54.


          Both piers were part of the Chelsea Piers built to handle luxury liners of the day.
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          As news of the disaster spread, many people were shocked that the Titanic could sink with such great loss of life despite all of her technological advances. Newspapers were filled with stories and descriptions of the disaster and were eager to get the latest information. Many charities were set up to help the victims and their families, many of whom lost their sole breadwinner, or, in the case of third-class survivors, lost everything they owned. The people of Southampton were deeply affected by the sinking. According to the Hampshire Chronicle on April 20, 1912, almost 1,000 local families were directly affected. Almost every street in the Chapel district of the town lost more than one resident and over 500 households lost a member.


          


          Retrieval and burial of the dead


          Once the loss of life was verified, White Star Line chartered the cable ship CS Mackay-Bennett from Halifax, Nova Scotia to retrieve bodies. Three other ships followed in the search, the cable ship Minia, the lighthouse supply ship Montmagny and the sealing vessel Algerine. A total of 333 bodies were eventually recovered, 328 by the Canadian ships and five more by passing North Atlantic steamships. For some unknown reason, numbers 324 and 325 were unused, and the six passengers buried at sea by the Carpathia also went unnumbered. In mid-May 1912, over 200 miles from the site of the sinking the RMS Oceanic, recovered three bodies, numbers 331, 332 and 333, who were occupants of Collapsible A, which was swamped in the last moments of the sinking. Several people managed to reach the boat, although some died during the night. When Fifth Officer Harold Lowe rescued the survivors of Collapsible A, he left the three dead bodies in the boat: Thomas Beattie, a first-class passenger, and two crew members, a fireman and a seaman. The bodies were buried at sea.


          Initially, the Mackay-Bennett preserved the bodies of mainly first-class passengers, preferring to bury the rest at sea. Outcry from family members let White Star officials to halt the sea burials and bring the remaining bodies, except those that were too badly decomposed to identify, back to shore. Bodies recovered were preserved to be taken to Halifax, the closest city to the sinking with direct rail and steamship connections. The Halifax coroner, John Henry Barnstead, developed a detailed system to identify bodies and safeguard personal possessions. Relatives from across North America came to identify and claim bodies. A large temporary morgue was set up in a curling rink and undertakers were called in from all across Eastern Canada to assist. Some bodies were shipped to be buried in their hometowns across North America and Europe. About two thirds of the bodies were identified. Unidentified victims were buried with simple numbers based on the order that the bodies were discovered. The majority of recovered victims, 150 bodies, were buried in three Halifax cemeteries, the largest being Fairview Lawn Cemetery followed by the nearby Mount Olivet and Baron de Hirsch cemeteries. Much floating wreckage was also recovered with the bodies, many pieces of which can be seen today in the Maritime Museum of the Atlantic in Halifax.


          


          Investigation, safety rules and the Californian


          Before the survivors even arrived in New York, investigations were being planned to discover what had happened, and what could be done to prevent a recurrence. The United States Senate initiated an inquiry into the disaster on 19 April a day after Carpathia arrived in New York.
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          The chairman of the inquiry, Senator William Alden Smith, wanted to gather accounts from passengers and crew while the events were still fresh in their minds. Smith also needed to subpoena the British citizens while they were still on American soil. This prevented all surviving passengers and crew from returning to England before the American inquiry, which lasted until 25 May.


          Lord Mersey was appointed to head the British Board of Trade's inquiry into the disaster. The British inquiry took place between 2 May and 3 July. Each inquiry took testimony from both passengers and crew of the Titanic, crew members of Leyland Line's Californian, Captain Arthur Rostron of the Carpathia and other experts.


          The investigations found that many safety rules were simply out of date, and new laws were recommended. Numerous safety improvements for ocean-going vessels were implemented, including improved hull and bulkhead design, access throughout the ship for egress of passengers, lifeboat requirements, improved life-vest design, the holding of safety drills, better passenger notification, radio communications laws, etc. The investigators also learned that the Titanic had sufficient lifeboat space for all first-class passengers, but not for the lower classes. In fact, most third-class, or steerage, passengers had no idea where the lifeboats were, much less any way of getting up to the higher decks where the lifeboats were stowed.


          Both inquiries into the disaster found that the Californian and its captain, Stanley Lord, failed to give proper assistance to the Titanic. Testimony before the inquiry revealed that at 10:10 pm, the Californian observed the lights of a ship to the south; it was later agreed between Captain Lord and the third officer (who had relieved Lord of duty at 10:10) that this was a passenger liner. The Californian warned the ship by radio of the pack ice because of which the Californian had stopped for the night, but was violently rebuked by Titanic senior wireless operator, Jack Phillips. At 11:50 pm, the officer had watched this ship's lights flash out, as if the ship had shut down or turned sharply, and that the port light was now observed. Morse light signals to the ship, upon Lord's order, occurred five times between 11:30 pm and 1:00 am, but were not acknowledged. (In testimony, it was stated that the Californian's Morse lamp had a range of about four miles (6 km), so could not have been seen from Titanic.)


          Captain Lord had retired at 11:30; however, Second Officer C.V. Groves, now on duty, notified Lord at 1:15 am that the ship had fired a rocket, followed by four more. Lord wanted to know if they were company signals, that is, coloured flares used for identification. Groves said that he didn't know, that the rockets were all white. Captain Lord instructed the crew to continue to signal the other vessel with the Morse lamp, and went back to sleep. Three more rockets were observed at 1:50 and Groves noted that the ship looked strange in the water, as if she were listing. At 2:15 am, Lord was notified that the ship could no longer be seen. Lord asked again if the lights had had any colours in them, and he was informed that they were all white.


          The Californian eventually responded. At 5:30 am, the First Officer awakened the wireless operator, informed him that rockets had been seen during the night, and asked that he try to communicate with any ships. The Frankfurt notified the operator of the Titanic's loss, Captain Lord was notified, and the ship set out for assistance.


          The inquiries found that the Californian was much closer to the Titanic than the 19miles (roughly 31km) that Captain Lord had believed and that Lord should have awakened the wireless operator after the rockets were first reported to him, and thus could have acted to prevent a loss of life. Because of the Californian's off-duty wireless officer, 29 nations adopted the Radio Act of 1912, which streamlined radio communications, especially in the event of emergencies.


          


          Survivors and victims


          Of a total of 2,223 people, only 706 survived; 1,517 perished. The majority of deaths were caused by hypothermia in the 2C (28F) water.


          


          Last living survivor


          
            	Millvina Dean, who was only two months old at the time of the sinking, is the only living survivor of the Titanic. Currently 96 years old, she has remained active in Titanic-related events and lives in Southampton, England.

          


          


          Recent survivors' deaths


          
            	Barbara Dainton ( ne West) ( May 24, 1911  October 16, 2007)


            	Lillian Asplund ( October 21, 1906  May 6, 2006)

          


          


          Long-term implications


          The sinking of the RMS Titanic was a factor that influenced later maritime practices, ship design, and the seafaring culture. Changes included the establishment of the International Ice Patrol, a requirement for twenty-four-hour radio watch keeping on foreign-going passenger ships, and new regulations related to lifeboats.


          


          International Ice Patrol


          The Titanic disaster led to the convening of the first International Convention for the Safety of Life at Sea (SOLAS) in London, on 12 November 1913. On 30 January 1914, a treaty was signed by the conference that resulted in the formation and international funding of the International Ice Patrol, an agency of the United States Coast Guard that to the present day monitors and reports on the location of North Atlantic Ocean icebergs that could pose a threat to transatlantic sea lane traffic. It was also agreed in the new regulations that all passenger vessels would have sufficient lifeboats for everyone on board, that appropriate safety drills would be conducted, and that radio communications on passenger ships would be operated 24 hours along with a secondary power supply, so as not to miss distress calls. In addition, it was agreed that the firing of red rockets from a ship must be interpreted as a distress signal (red rockets launched from the Titanic prior to sinking were mistaken by nearby vessels as celebratory fireworks, delaying rescue). This treaty was scheduled to go into effect on 1 July 1915 but was upstaged by World War I.


          


          Ship design changes


          The sinking of Titanic changed the way passenger ships were designed. Many existing ships, such as the Olympic, were refitted for increased safety. Besides increasing the number of lifeboats on board, improvements included reinforcing the hull and increasing the height of the watertight bulkheads. The bulkheads on Titanic extended 10 feet (3;m) above the waterline; after Titanic sank, the bulkheads on other ships were extended higher to make compartments fully watertight. While Titanic had a double bottom, she did not have a double hull; after her sinking, new ships were designed with double hulls; also, the double bottoms of other ships, including the Olympic, were extended up the sides of their hulls, above their waterlines, to give them double hulls.


          


          Possible factors in the sinking


          Originally, historians thought the iceberg had cut a gash into Titanic's hull. Since the part of the ship which the iceberg damaged is now buried, scientists used sonar to examine the area and discovered the iceberg had caused the hull to buckle, allowing water to enter Titanic between her steel plates.


          


          Steel plates and iron rivets


          A detailed analysis of small pieces of the steel plating from the Titanic's wreck hull found that it was of a metallurgy that loses its elasticity and becomes brittle in cold or icy water, leaving it vulnerable to dent-induced ruptures. The pieces of steel were found to have very high content of phosphorus and sulfur (4x and 2x respectively, compared to modern steel), with manganese-sulfur ratio of 6.8:1 (compare with over 200:1 ratio for modern steels). High content of phosphorus initiates fractures, sulfur forms grains of iron sulfide that facilitate propagation of cracks, and lack of manganese makes the steel less ductile. The recovered samples were found to be undergoing ductile-brittle transition in temperatures of 32 C (for longitudinal samples) and 56 C (for transversal samplescompare with transition temperature of -27 C common for modern steelsmodern steel would became so brittle in between -60 and -70 C). The anisotropy was likely caused by hot rolling influencing the orientation of the sulfide stringer inclusions. The steel was probably produced in the acid-lined, open-hearth furnaces in Glasgow, which would explain the high content of P and S, even for the times.


          Another factor was the rivets holding the hull together, which were much more fragile than once thought. From 48 rivets recovered from the hulk of the Titanic, scientists found many to be riddled with high concentrations of slag. A glassy residue of smelting, slag can make rivets brittle and prone to fracture. Records from the archive of the builder show that the ship's builder ordered No. 3 iron bar, known as best  not No. 4, known as best-best, for its rivets, although shipbuilders at that time typically used No. 4 iron for rivets. The company also had shortages of skilled riveters, particularly important for hand riveting, which took great skill: the iron had to be heated to a precise colour and shaped by the right combination of hammer blows. The company used steel rivets, which were stronger and could be installed by machine, on the central hull, where stresses were expected to be greatest, using iron rivets for the stern and bow. Rivets of "best best" iron had a tensile strength approximately 80% of that of steel, "best" iron some 73%.


          


          Rudder and turning ability
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          Although Titanic's rudder was not legally too small for a ship her size, the rudder's design was hardly state-of-the-art. According to research by BBC History: "Her stern, with its high graceful counter and long thin rudder, was an exact copy of an 18th-century sailing ship...a perfect example of the lack of technical development. Compared with the rudder design of the Cunarders, Titanic's was a fraction of the size. No account was made for advances in scale and little thought was given to how a ship, 852 feet in length, might turn in an emergency or avoid collision with an iceberg. This was Titanic's Achilles heel."


          Perhaps more fatal to the design of the Titanic was her triple screw engine configuration, which had reciprocating steam engines driving her wing propellers, and a steam turbine driving her centre propeller. The reciprocating engines were reversible, while the turbine was not. When First Officer Murdoch gave the order to reverse engines to avoid the iceberg, he inadvertently handicapped the turning ability of the ship. Since the centre turbine could not reverse during the "full speed astern" manoeuvre, it simply stopped turning. Furthermore, since the centre propeller was positioned forward of the ship's rudder, the effectiveness of that rudder would have been greatly reduced. Had Murdoch simply turned the ship while maintaining her forward speed, the Titanic might have missed the iceberg with metres to spare.


          


          Iceberg impact


          It has been speculated that the ship could have been saved if she had rammed the iceberg head on. It is hypothesised that if Titanic had not altered her course at all and had collided head first with the iceberg, the damage would only have affected the first or, at most, first two compartments. This would have disabled her severely, but would not likely have resulted in sinking since Titanic was designed to float with the first four compartments flooded. Instead the glancing blow to the starboard side of the ship opened a gash along five compartments, more than the ship's designers had allowed for.


          


          Legends and myths


          


          Use of SOS


          Despite popular belief, the sinking of Titanic was not the first time the internationally recognised Morse code distress signal " SOS" was used. The SOS signal was first proposed at the International Conference on Wireless Communication at Sea in Berlin in 1906. It was ratified by the international community in 1908 and had been in widespread use since then. The SOS signal was, however, rarely used by British wireless operators, who preferred the older CQD code. First Wireless Operator Jack Phillips began transmitting CQD until Second Wireless Operator Harold Bride suggested half jokingly, "Send SOS; it's the new call, and this may be your last chance to send it." Phillips, who later died, then began to intersperse SOS with the traditional CQD call.


          


          Titanic's band


          One of the most famous stories of Titanic is of the band. On April 15, Titanic's eight-member band, led by Wallace Hartley, had assembled in the first-class lounge in an effort to keep passengers calm and upbeat. Later they moved on to the forward half of the boat deck. The band continued playing music even when it became apparent the ship was going to sink.


          None of the band members survived the sinking, and there has been much speculation about what their last song was. Some witnesses said the final song played was the hymn " Nearer, My God, to Thee." Hartley reportedly said to a friend if he was on a sinking ship "Nearer, My God, to Thee" would be one of the songs he would play. Walter Lord's book A Night to Remember popularised wireless operator Harold Brides account that he heard the song "Autumn" before the ship sank. It is considered Bride either meant the hymn called "Autumn" or "Songe d'Automne," a popular song at the time.


          


          The "Titanic curse"


          When Titanic sank, claims were made that a curse existed on the ship. One of the most widely spread legends linked directly into the sectarianism of the city of Belfast, where the ship was built. It was suggested that the ship was given the number 390904 which, when read backwards as reflected by the water's surface, was claimed to spell 'no pope', a sectarian slogan attacking Roman Catholics that was (and is) widely used provocatively by extreme Protestants in Northern Ireland, where the ship was built. In the extreme sectarianism of north-east Ireland (Northern Ireland itself did not exist until 1920), the ship's sinking, though mourned, was alleged to be on account of the sectarian anti-Catholicism of her manufacturers, the Harland and Wolff company, which had an almost exclusively Protestant workforce and an alleged record of hostility towards Catholics. (Harland and Wolff did have a record of hiring few Catholics; whether that was through policy or because the company's shipyard in Belfast's bay was located in almost exclusively Protestant East Belfast  through which few Catholics would dare to travel  or a mixture of both, is a matter of dispute.)


          The 'no pope' story is in fact an urban legend, with no basis in fact. RMS Olympic and Titanic were assigned the yard numbers 400 and 401 respectively. The source of the story may have been from reports by dock workers in Queenstown (Cobh) of anti-Catholic graffiti that they found on Titanic's coal bunkers when they were loading coal.


          


          Sarnoff and wireless reports


          An often-quoted story that has been blurred between fact and fiction states that the first person to receive news of the sinking was David Sarnoff, who would later found media giant RCA. In modified versions of this legend, Sarnoff was not the first to hear the news (though Sarnoff willingly promoted this notion), but he and others did staff the Marconi wireless station (telegraph) atop the Wanamaker Department Store in New York City, and for three days, relayed news of the disaster and names of survivors to people waiting outside. However, even this version lacks support in contemporary accounts. No newspapers of the time, for example, mention Sarnoff. Given the absence of primary evidence, the story of Sarnoff should be properly regarded as a legend.


          [bookmark: 100th_anniversary]


          100th anniversary


          On 15 April 2012, the 100th anniversary of the sinking of Titanic is planned to be commemorated around the world. By that date, the Titanic Quarter in Belfast is planned to have been completed. The area will be regenerated and a signature memorial project unveiled to celebrate Titanic and her links with Belfast, the city that built the ship.


          


          Rediscovery
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          The idea of finding the wreck of Titanic, and even raising the ship from the ocean floor, had been around since shortly after the ship sank. No attempts were successful until September 1, 1985, when a joint American-French expedition, led by Jean-Louis Michel ( Ifremer) and Dr. Robert Ballard ( WHOI), located the wreck. It was found at a depth of 2 miles (3,800 m), slightly more than 600 km south-east of Mistaken Point, Newfoundland at , 13 miles (22 km) from fourth officer Joseph Boxhall's last position reading where Titanic was originally thought to rest. Ballard had in 1982 requested funding for the project from the US Navy, but this was provided only on the condition that the first priority was the search for the sunken US submarines Thresher and Scorpion. Only when these had been discovered and photographed was the search for the Titanic started.


          The most notable discovery the team made was that the ship had split apart, the stern section lying 1,970 feet (600 m) from the bow section and facing opposite directions. There had been conflicting witness accounts of whether the ship broke apart or not, and both the American and British inquires found that the ship sank intact. Up until the discovery of the wreck, it was generally assumed the ship did not break apart.


          The bow section had embedded itself 60 feet (18 m) into the silt on the ocean floor. Although parts of the hull had buckled, the bow was mostly intact. The stern section was in much worse condition. As the stern section sank the increasing water pressure in turn pressurized the air trapped within the hull to such a point that it exploded. The speed at which the stern hit the ocean floor caused even more damage. Surrounding the wreck is a large debris field with pieces of the ship, furniture, dinnerware and personal items scattered over one square mile (2.6 km). Softer materials, like wood, carpet and human remains were devoured by undersea organisms.
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          Dr. Ballard and his team did not bring up any artifacts from the site, considering this to be tantamount to grave robbing. Under international maritime law, however, the recovery of artifacts is necessary to establish salvage rights to a shipwreck. In the years after the find, Titanic has been the object of a number of court cases concerning ownership of artifacts and the wreck site itself. In 1994 RMS Titanic, Inc. was awarded ownership and salvaging rights of the wreck, even though RMS Titanic Inc. and other salvaging expeditions have been criticized for taking items from the wreck.


          Approximately 6,000 artifacts have been removed from the wreck. Many of these were put on display at the National Maritime Museum in Greenwich, England, and later as part of a travelling museum exhibit.


          


          Current condition of the wreck


          Many scientists, including Robert Ballard, are concerned that visits by tourists in submersibles and the recovery of artifacts are hastening the decay of the wreck. Underwater microbes have been eating away at Titanic's iron since the ship sank, but because of the extra damage visitors have caused, the National Oceanic and Atmospheric Administration estimates that "the hull and structure of the ship may collapse to the ocean floor within the next 50 years."


          Ballard's book Return to Titanic, published by the National Geographic Society, includes photographs depicting the deterioration of the promenade deck and damage caused by submersibles landing on the ship. The mast has almost completely deteriorated and has been stripped of its bell and brass light. Other damage includes a gash on the bow section where block letters once spelled Titanic, part of the brass telemotor which once held the ship's wooden wheel is now twisted and the crows nest has now completely deteriorated.


          


          Ownership and litigation
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          Titanic's rediscovery in 1985 launched a debate over ownership of the wreck and the valuable items inside. On 7 June 1994, RMS Titanic Inc., a subsidiary of Premier Exhibitions Inc., was awarded ownership and salvaging rights by the United States District Court for the Eastern District of Virginia. (See Admiralty law) Since 1987, RMS Titanic Inc. and its predecessors have conducted seven expeditions and salvaged over 5,500 historic objects. The biggest single recovered object was a 17-ton section of the hull, recovered in 1998. Many of these items are part of travelling museum exhibitions.


          In 1993, a French administrator in the Office of Maritime Affairs of the Ministry of Equipment, Transportation, and Tourism awarded RMS Titanic Inc's predecessor title to the relics recovered in 1987.


          In a motion filed on 12 February 2004 RMS Titanic Inc. requested that the district court enter an order awarding it "title to all the artifacts (including portions of the hull) which are the subject of this action pursuant to the Law of Finds" or, in the alternative, a salvage award in the amount of $225 million. RMS Titanic Inc. excluded from its motion any claim for an award of title to the objects recovered in 1987, but it did request that the district court declare that, based on the French administrative action, "the artifacts raised during the 1987 expedition are independently owned by RMST." Following a hearing, the district court entered an order dated 2 July 2004, in which it refused to grant comity and recognize the 1993 decision of the French administrator, and rejected RMS Titanic Inc's claim that it should be awarded title to the items recovered since 1993 under the Maritime Law of Finds.


          RMS Titanic Inc. appealed to the United States Court of Appeals for the Fourth Circuit. In its decision of 31 January 2006 the court recognized "explicitly the appropriateness of applying maritime salvage law to historic wrecks such as that of Titanic" and denied the application of the Maritime Law of Finds. The court also ruled that the district court lacked jurisdiction over the "1987 artifacts", and therefore vacated that part of the court's 2 July 2004 order. In other words, according to this decision, RMS Titanic Inc. has ownership title to the objects awarded in the French decision (valued $16.5 million earlier) and continues to be salvor-in-possession of Titanic wreck. The Court of Appeals remanded the case to the District Court to determine the salvage award ($225 million requested by RMS Titanic Inc.).


          


          Titanic in popular culture
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          The sinking of Titanic has been the basis for many novels describing fictionalized events on board the ship. Many reference books about the disaster have also been written since the Titanic sank, the first of these appearing within months of the sinking. Survivors like Second Officer Lightoller and passenger Jack Thayer have written books describing their experiences. Some like Walter Lord, who wrote the popular A Night to Remember, did independent research and interviews to describe the events that happened on board the ship.


          Morgan Robertson's 1898 novella Futility, or the Wreck of the Titan, which was written 14 years before RMS Titanic's ill-fated voyage, was found to have many parallels with the Titanic disaster; Robertson's work concerned a fictional state-of-the-art ocean liner called Titan, which eventually collides with an iceberg on a calm April night whilst en route to New York. Huge amounts of people died because of the lack of lifeboats. Both Titan herself and the manner of her demise bore many striking similarities to the eventual fate of Titanic, and Robertson's novella remains in print today as an unnerving curiosity.


          Titanic has been featured in a large number of movies and TV movies, most notably:


          
            	Saved from the Titanic (1912)


            	In Nacht und Eis (1912)


            	Atlantic (1929)


            	Titanic (1943)


            	Titanic (1953)


            	A Night to Remember (1958)


            	S.O.S. Titanic, TV movie (1979)


            	Raise the Titanic! (1980)


            	Titanic, TV mini-series (1996)


            	Titanic (1997)

          


          The most widely-viewed is the 1997 film Titanic, directed by James Cameron and starring Leonardo DiCaprio and Kate Winslet. It became the highest-grossing film in history. It also won 11 out of 14 Academy Awards, tying with Ben-Hur (1959) and later, The Lord of the Rings: The Return of the King (2003) for the most awards won.


          The story was also made into a Broadway musical, Titanic, written by Peter Stone with music by Maury Yeston. Titanic ran from 1998 to 2000. The 1960 Broadway musical The Unsinkable Molly Brown tells survivor Margaret Brown's life story, which included the events on Titanic. The musical was written by Richard Morris with music by Meredith Willson. A film version starring Debbie Reynolds was released in 1964.


          Other media includes Titanic: Adventure Out of Time which was a 1996 computer game that took place on the Titanic. Starship Titanic was another computer game that takes place in the Hitchhiker's Guide to the Galaxy universe and was a parody of the Titanic disaster. Many television shows have also referenced the Titanic disaster. The show The Time Tunnel featured a visit to the ship on its first episode and the animated series Futurama had the cast boarding a space-faring vessel called Titanic. The spaceship was torn in half by a black hole on the maiden voyage. Other shows have also had minor references to the Titanic, for example in the show Doctor Who, the title character claimed to have been on board the ship when she sank. There was later an episode of the same popular British show, Voyage of the Damned, its 2007 Christmas special, in which the doctor was on board a re-made Space Ship Titanic. In movies like Time Bandits, Cavalcade and Ghostbusters II the Titanic has had brief appearances.


          On the television drama Upstairs, Downstairs, the characters of Lady Marjorie Bellamy and her seamstress, Maude Roberts, were passengers on board the Titanic when she sank. Roberts was placed in a lifeboat and saved; while Lady Marjorie went down with the ship.


          In 1982, renowned Italian singer-songwriter Francesco De Gregori released the album Titanic, featuring three songs (the titular Titanic, I muscoli del capitano and L'abbigliamento di un fuochista) that talk about the ship, as well as her passengers and crew.


          
            Retrieved from " http://en.wikipedia.org/wiki/RMS_Titanic"
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                  Roald Engelbregt Gravning Amundsen
                

              
            


            
              	Born

              	July 16, 1872(1872-07-16)

              Borge, stfold, Sweden-Norway
            


            
              	Died

              	c. June 18, 1928 (aged55)

              unknown
            


            
              	Occupation

              	Explorer
            


            
              	Parents

              	Jens Amundsen
            

          


          Roald Engelbregt Gravning Amundsen (IPA: [ˈɾuːɑl ˈɑmʉnsən]), ( July 16, 1872  c. June 18, 1928) was a Norwegian explorer of polar regions. He led the first Antarctic expedition to reach the South Pole between 1910 and 1912. He was also the first person to reach both the North and South Poles. He is known as the first to traverse the Northwest Passage. He disappeared in June 1928 while taking part in a rescue mission. With Douglas Mawson, Robert Falcon Scott, and Ernest Shackleton, Amundsen was a key expedition leader during the Heroic Age of Antarctic Exploration.


          


          Early life


          Amundsen was born to a family of Norwegian shipowners and captains in Borge, between the towns Fredrikstad and Sarpsborg. His father was Jens Amundsen. The fourth son in the family, his mother chose to keep him out of the maritime industry of the family and pressured him to be a doctor, a promise that Amundsen kept until his mother died when he was aged 21, quitting university for a life at sea. Amundsen had hidden a lifelong desire inspired by Fridtjof Nansen's crossing of Greenland in 1888 and the doomed Franklin expedition. As a result, he decided on a life of exploration.


          


          Polar treks


          


          Belgian Antarctic Expedition 189799


          He was a member of the Belgian Antarctic Expedition (189799) as first mate. This expedition, led by Adrien de Gerlache using the ship the Belgica, became the first expedition to winter in Antarctica. The Belgica, whether by mistake or design, became locked in the sea ice at 7030'S off Alexander Land, west of the Antarctic Peninsula. The crew then endured a winter for which the expedition was poorly prepared. By Amundsen's own estimation, the doctor for the expedition, American Frederick Cook, probably saved the crew from scurvy by hunting for animals and feeding the crew fresh meat, an important lesson for Amundsen's future expeditions.


          


          Northwest Passage


          In 1903, Amundsen led the first expedition to successfully traverse the Northwest Passage between the Atlantic and Pacific Oceans (something explorers had been attempting since the days of Christopher Columbus, John Cabot, Jacques Cartier, and Henry Hudson), with six others in a 47ton steel seal hunting vessel, Gja. Amundsen had the ship outfitted with a small, gas engine. They travelled via Baffin Bay, Lancaster and Peel Sounds, and James Ross, Simpson and Rae Straits and spent two winters near King William Island in what is today Gjoa Haven, Nunavut, Canada.


          During this time Amundsen learned from the local Netsilik people about Arctic survival skills that would later prove useful. For example, he learned to use sled dogs and to wear animal skins en lieu of heavy, woolen parkas. After a third winter trapped in the ice, Amundsen was able to navigate a passage into the Beaufort Sea after which he cleared into the Bering Strait, thus having successfully navigated the Northwest Passage. Continuing to the south of Victoria Island, the ship cleared the Canadian Arctic Archipelago on August 17, 1905, but had to stop for the winter before going on to Nome on the Alaska Territory's Pacific coast. Five hundred miles (800 km) away, Eagle City, Alaska, had a telegraph station; Amundsen travelled there (and back) overland to wire a success message ( collect) on December 5, 1905. Nome was reached in 1906. Due to water as shallow as 3feet (0.91m), a larger ship could never have used the route.


          It was at this time that Amundsen received news that Norway had formally become independent of Sweden and had a new king. Amundsen sent the new King Haakon VII news that it "was a great achievement for Norway." He hoped to do more he said and signed it "Your loyal subject, Roald Amundsen."


          


          South Pole expedition (191012)


          After crossing the Northwest Passage, Amundsen made plans to go to the North Pole and explore the North Polar Basin. Amundsen had difficulty raising funds for the departure and upon hearing in 1909 that first Frederick Cook and then Robert Peary claimed the Pole, he decided to reroute to Antarctica. However, he did not make these plans known and misled both Scott and the Norwegians. Using the ship Fram ("Forward"), earlier used by Fridtjof Nansen, he left Norway for the south, leaving Oslo on June 3, 1910. At sea, Amundsen alerted his men that they would be heading to Antarctica in addition to sending a telegram to Scott notifying him simply: "BEG TO INFORM YOU FRAM PROCEEDING ANTARCTIC--AMUNDSEN." The expedition arrived at the eastern edge of Ross Ice Shelf at a large inlet called the Bay of Whales on January 14, 1911 where Amundsen located his base camp and named it Framheim. Further, Amundsen eschewed the heavy wool clothing worn on earlier Antarctic attempts in favour of Eskimo-style skins.


          Using skis and dog sleds for transportation Amundsen and his men created supply depots at 80, 81 and 82 South, along a line directly south to the Pole. Amundsen also planned to kill some of his dogs on the way and use them as a source for fresh meat. After a premature attempt to set out on 8 September 1911 the Pole team consisting of Olav Bjaaland, Helmer Hanssen, Sverre Hassel, Oscar Wisting and Amundsen himself departed on 19 October 1911. They took four sledges and 52 dogs. Using a route along the previously unknown Axel Heiberg Glacier they arrived at the edge of the Polar Plateau on November 21 after a four-day climb. On 14 December 1911, the team of five, with 16dogs, arrived at the Pole (9000'S). They arrived 35days before Scott's group. Amundsen named their South Pole camp Polheim, "Home on the Pole". Amundsen renamed the Antarctic Plateau as King Haakon VII's Plateau. They left a small tent and letter stating their accomplishment, in case they did not return safely to Framheim. The team returned to Framheim on January 25, 1912 with 11dogs. Amundsen's success was publicly announced on 7 March 1912, when he arrived at Hobart, Australia.


          Amundsen's expedition benefited from careful preparation, good equipment, appropriate clothing, a simple primary task (Amundsen did no surveying on his route south and is known to have taken only two photographs), an understanding of dogs and their handling, and the effective use of skis. In contrast to the misfortunes of Scott's team, the Amundsen's trek proved rather smooth and uneventful.


          In Amundsen's own words:


          
            	
              "I may say that this is the greatest factor -- the way in which the expedition is equipped -- the way in which every difficulty is foreseen, and precautions taken for meeting or avoiding it. Victory awaits him who has everything in order -- luck, people call it. Defeat is certain for him who has neglected to take the necessary precautions in time; this is called bad luck."

              
                	
                  
                    	
                      
                        	--from The South Pole, by Roald Amundsen.

                      

                    

                  

                

              

            

          


          


          Later life
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          In 1918 Amundsen began an expedition with a new ship Maud, which was to last until 1925. Maud sailed West to East through the Northeast Passage, now called the Northern Route (1918-1920). Amundsen planned to freeze the Maud into the polar ice cap and drift towards the North Pole (as Nansen had done with the Fram), but in this he was not successful. However, the scientific results of the expedition, mainly the work of Harald Sverdrup, were of considerable value.


          In 1925, accompanied by Lincoln Ellsworth, pilot Hjalmar Riiser-Larsen and three other team members, Amundsen took two aircraft, the N-24 and N-25 to 8744'north. It was the northernmost latitude reached by plane up to that time. The planes landed a few miles apart without radio contact, yet the crews managed to reunite. One of the aircraft, the N-24 was damaged. Amundsen and his crew worked for over three weeks to clean up an airstrip to take off from ice. They shovelled 600 tons of ice on 1lb (400g) of daily food rations. In the end six crew members were packed into the N-25. In a remarkable feat, Riiser-Larsen took off and barely became airborne over the cracking ice. They returned triumphant when everyone thought they had been lost for ever.


          In 1926, Amundsen, Ellsworth, Riiser-Larsen, Wisting and Italian aeronautical engineer Umberto Nobile made the first crossing of the Arctic in the airship Norge designed by Nobile. They left Spitsbergen on May 11, 1926 and landed in Alaska two days later. The three previous claims to have arrived at the North Pole  by Frederick Cook in 1908, Robert Peary in 1909, and Richard E. Byrd in 1926 (just a few days before the Norge)  are all disputed, as being either of dubious accuracy or outright fraud. Some of those disputing these earlier claims therefore consider the crew of the Norge to be the first verified explorers to have reached the North Pole. If the Norge expedition was actually the first to the North Pole, Amundsen and Wisting would therefore be the first persons to attain each geographical pole.


          


          Disappearance and death
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          Amundsen disappeared on June 18, 1928 while flying on a rescue mission with Norwegian pilot Leif Dietrichson, French pilot Rene Guilbaud, and three more Frenchmen, looking for missing members of Nobile's crew, whose new airship the Italia had crashed while returning from the North Pole. Afterwards, a pontoon from the French Latham 47 flying-boat he was in, improvised into a life raft, was found near the Troms coast. It is believed that the plane crashed in fog in the Barents Sea, and that Amundsen was killed in the crash, or died shortly afterwards. His body was never found. The search for Amundsen was called off in September by the Norwegian Government. In 2003 it was suggested that the plane went down northwest of Bear Island (Norway).


          


          Legacy


          A number of places have been named after him:


          
            	The Amundsen-Scott South Pole Station is named jointly with his rival.


            	Amundsen Sea, off the coast of Antarctica.


            	Amundsen Glacier in Antarctica.


            	Amundsen Gulf, in the Arctic Ocean, off the coast of the Northwest Territories in Canada (separating Banks Island and the western parts of Victoria Island from the mainland).


            	A large crater covering the Moon's south pole is named Amundsen Crater.

          


          The following ships are named after him:


          
            	The Canadian Coast Guard named an icebreaker CCGS Amundsen, whose mission is to perform scientific research in the waters of the Arctic.


            	The Norwegian Navy is building a class of Aegis frigates, the second of which, is the HNoMS Roald Amundsen (completed 2006).


            	The German brig Roald Amundsen.

          


          Other tributes include:


          
            	Writer Roald Dahl was named after Amundsen.


            	Nobel Laureate, Chemist and Poet Roald Hoffmann was named after Amundsen.


            	The Amundsen Trail, Staten Island, New York


            	Amundsen High School, Chicago, Illinois
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              Patricia Neal and Roald Dahl
            


            
              	Occupation

              	Novelist, short story writer
            


            
              	Genres

              	Children, Adult's literature
            


            
              	Spouse(s)

              	Patricia Neal (1953-1983; divorced; 5 children)

              Felicity Ann d'Abreu Crosland (1983-1990; his death)
            


            
              	
            


            
              	
                
                  
                    Official website
                  


                  
                    http://www.roalddahl.com/
                  

                

              
            

          


          Roald Dahl (IPA: /ˌroʊld ˈdɑːl/) ( 13 September 1916  23 November 1990) was a Welsh novelist, short story writer and screenwriter of Norwegian parentage, who rose to prominence in the 1940s as an author for both children and adults.


          His most popular books include The Twits, Charlie and the Chocolate Factory, James and the Giant Peach, Matilda, The Witches and The BFG.


          


          Biography


          Roald Dahl was born in Llandaff, Cardiff, Wales in 1916, to Norwegian parents, Harald Dahl and Sofie Magdalene Dahl ne Hesselberg. Dahl's family had moved from Norway and settled in Cardiff in the 1880s. Roald was named after the polar explorer Roald Amundsen, a national hero in Norway at the time. He spoke Norwegian at home with his parents and sisters. Dahl and his sisters were christened at the Norwegian Church, Cardiff, where their parents worshipped.


          In 1920, when Roald was four, his seven-year-old sister, Astri, died from appendicitis. About a month later, his father died of pneumonia at the age of 57, following grief from his daughter's death. Dahl's mother, however, decided not to return to Norway to live with her relatives, but to remain in Wales since it had been her husband's wish to have their children educated in British schools.


          Dahl first attended The Cathedral School, Llandaff. At the age of eight, he and four of his friends were caned by the headmaster after putting a dead mouse in a jar of sweets at the local sweet shop, which was owned by a "mean and loathsome" old woman called Mrs. Pratchett (wife of blacksmith David Pratchett). This was known amongst the five boys as the "Great Mouse Plot of 1923". This was Roald's own idea.


          Thereafter, he was sent to several boarding schools in England, including Saint Peter's in Weston-super-Mare. His parents had wanted Roald to be educated at a British public school and at the time, due to a then regular boat link across the Bristol Channel, this proved to be the nearest. His time at Saint Peter's was an unpleasant experience for him. He was very homesick and wrote to his mother almost every day, but never revealed to her his unhappiness. Only when she died did he find out that she had saved every single one of his letters, in small bundles held together with green tape. He later attended Repton School in Derbyshire, where, according to his novel Boy, a friend named Michael was viciously caned by Geoffrey Fisher, the man who later became the Archbishop of Canterbury. This caused Dahl to "have doubts about religion and even about God".


          Dahl was very tall, reaching 6'6" (1.98m) in adult life, and he was good at sports, being made captain of the school Fives and Squash team, and also playing for the football team. This helped his popularity. He developed an interest in photography. During his years there, Cadbury, a chocolate company, would occasionally send boxes of new chocolates to the school to be tested by the pupils. Dahl himself apparently used to dream of inventing a new chocolate bar that would win the praise of Mr. Cadbury himself, and this proved the inspiration for him to write his third book for children, Charlie and the Chocolate Factory.


          Throughout his childhood and adolescent years, Dahl spent his summer holidays in his parents' native Norway, mostly enjoying the Fjords. His childhood is the subject of his autobiographical work, Boy: Tales of Childhood.


          After finishing his schooling, he spent three weeks hiking through Newfoundland with a group called the Public Schools' Exploring Society (now known as BSES Expeditions). In July 1934, he joined the Shell Petroleum Company.


          Following two years of training in the UK, he was transferred to Dar-es-Salaam, Tanganyika (now Tanzania). Along with the only two other Shell employees in the entire territory, he lived in luxury in the Shell House outside Dar-es-Salaam, with a cook and personal servants. While on the job, supplying oil to customers across Tanganyika, he encountered black mambas (a type of snake), and lions, amongst other wildlife.


          


          World War II


          In August 1939, as World War II was imminent, plans were made to round up the hundreds of Germans in Dar-es-Salaam. Dahl was made officer in the King's African Rifles, commanding a platoon of askaris.


          In November 1939, Dahl joined the Royal Air Force. After a 600-mile car journey from Dar-es-Salaam to Nairobi, he was accepted for flight training with 20 other men, 17 of whom would later die in air combat. With seven hours and 40 minutes experience in a De Havilland Tiger Moth, he flew solo; Dahl enjoyed watching the wildlife of Kenya during his flights. He continued on to advanced flying training in Iraq, at RAF Habbaniya, 50 miles west of Baghdad. Following six months training on Hawker Harts, Dahl was made a Pilot Officer.


          He was assigned to No. 80 Squadron RAF, flying obsolete Gloster Gladiators, the last biplane fighter plane used by the RAF. Dahl was surprised to find that he would not receive any specialised training in aerial combat, or in regard to flying Gladiators. On 19 September 1940, Dahl was ordered to fly his Gladiator from Abu Sueir in Egypt, on to Amiriya to refuel, and again to Fouka in Libya for a second refuelling. From there he would fly to 80 Squadron's forward airstrip 30 miles south of Mersa Matruh. On the final leg, he could not find the airstrip and, running low on fuel and with night approaching, he was forced to attempt a landing in the desert. Unfortunately, the undercarriage hit a boulder and the plane crashed, fracturing his skull, smashing his nose in, and blinding him. He managed to drag himself away from the blazing wreckage and passed out. Later, he wrote about the crash for his first published work (see below).


          Dahl was rescued and taken to a first-aid post in Mersa Matruh, where he regained consciousness, but not his sight, and was then taken by train to the Royal Navy hospital in Alexandria. There he fell in and out of love with a nurse, Mary Welland. Dahl had fallen in love with her voice while he was blind, but once he regained his sight, decided that he no longer loved her. An RAF inquiry into the crash revealed that the location he had been told to fly to was completely wrong, and he had mistakenly been sent instead to the no man's land between the Allied and Italian forces.


          Doctors said he had no chance of flying again, but in February 1941, five months after he was admitted to the hospital, he was discharged and passed fully fit for flying duties.


          By this time, 80 Squadron had been transferred to the Greek campaign and based at Eleusina, near Athens. The squadron was now equipped with Hawker Hurricanes. Dahl flew a replacement Hurricane across the Mediterranean Sea in April 1941, after seven hours flying Hurricanes. By this stage in the Greek campaign, the RAF had only 18 combat planes in Greece: 14 Hurricanes and four Bristol Blenheim light bombers. Dahl saw his first aerial combat on 15 April 1941, while flying alone over the city of Chalcis. He attacked six Junkers Ju-88s that were bombing ships. Dahl managed to shoot one down. On 16 April in another air battle, he shot down another Ju-88.


          On 20 April 1941 Dahl took part in the "Battle of Athens", alongside the highest-scoring British Commonwealth ace of World War II, Pat Pattle and Dahl's friend David Coke. Twelve Hurricanes were sent in, and five Hurricanes were shot down and four of their pilots killed, including Pattle. Greek observers on the ground counted twenty-two German aircraft downed, but none of the pilots knew who they shot down due to the carnage of the aerial engagement. Roald Dahl described it as "an endless blur of enemy fighters whizzing towards me from every side." The wing returned back to Elevsis. Later on in the day, the aerodrome was ground-strafed by Bf 109s, but miraculously, none of them hit any of the Hawker Hurricanes. After that, the seven Hurricanes were evacuated to a small, secret airfield near Megara, a small village on 21 April 1941, where the pilots hid. Approximately 50 miles north half of the Luftwaffe were searching for the remaining Hurricanes. By approximately 6 or 7 A.M., about thirty Bf-109s and Stuka dive-bombers flew over the seven pilots who were hiding. The Stukas dived bombed a tanker in the Bay of Athens, and sank it. Dahl and his comrades were only 500 yards away from the incident. Surprisingly, none of the bombers nor the fighters were able to spot the Hurricanes parked in the nearby field. Somewhere in the afternoon, an Air Commodore arrived in a car to the airfield and asked if one of the seven could volunteer to fly and deliver a package to a man named Carter at Elevsis. Roald Dahl was the only one that volunteered to do it. The contents of the package were of vital importance, and Dahl was told that if he was shot down, or captured, he should burn the package immediately, so it would not fall into enemy hands, and once he had handed over the package, he was to fly to Argos, an airfield, with the rest of the seven pilots in the squadron.


          For the rest of April, the situation was horrible for the RAF in Greece. If the Luftwaffe destroyed the remaining seven planes, they would then have complete control of the skies in Greece. They intended to wipe them out. If the squadron were to be found, it would mean the worst. According to Dahl's report, at about 4:30 P.M. an Bf 110 swooped over the airfield at Argos, and found them. The pilots discussed that it would take the 110 roughly half an hour to return to base, and then another half hour for the whole enemy squadron to get ready for take-off, and then another half hour for them to reach Argos. They had roughly an hour and thirty minutes until they would be ground-strafed by enemy aircraft. However, instead of having the remaining seven pilots airborne and intercepting the 110s an hour ahead, the CO ordered them to escort ships evacuating their army in Greece at 6:00. The seven planes got up into the air, but the formation was quickly disorganized as the radios were not working. Dahl and Coke found themselves separated from the rest of the wing. They could not communicate with the rest of the wing, so they continued on flying, looking for the ships to escort. Eventually they ran out of fuel and returned back to Argos, where they found the entire airfield in smoke and flames, with tents flamed, ammunition destroyed, etc.; however there were few casualties. What happened was that while Roald Dahl and David Coke took off, three other aircraft in the wing somehow managed to get away. The sixth pilot who was taking off was ground-strafed by the enemy and killed. The seventh pilot managed to bail out. Everybody else in the camp was hiding in the slit trenches. Immediately after Dahl and Coke figured out what was going on, the squadron was sent to Crete. A month later they were evacuated to Egypt.


          As the Germans were pressing on Athens, Dahl was evacuated to Egypt. His squadron was reassembled in Haifa. From there, Dahl flew missions every day for a period of four weeks, downing a Vichy French Air Force Potez 63 on 8 June and another Ju-88 on 15 June, but he then began to get severe headaches that caused him to black out, and he was invalided home to Britain. At this time his rank was Flight Lieutenant.


          Dahl began writing in 1942, after he was transferred to Washington, D.C. as Assistant Air Attach. His first published work, in the 1 August 1942 issue of the Saturday Evening Post was "Shot Down Over Libya", describing the crash of his Gloster Gladiator. C. S. Forester had asked Dahl to write down some RAF anecdotes so that he could shape them into a story. After Forester sat down to read what Dahl had given him, he decided to publish it exactly as it was. The original title of the article was A Piece of Cake  the title was changed to sound more dramatic, despite the fact that the he was not "shot down".


          During the war, Forester worked for the British Information Service and was writing propaganda for the Allied cause, mainly for American consumption. This work introduced Dahl to espionage and the activities of the Canadian spymaster William Stephenson, known by the codename "Intrepid". During the war, Dahl supplied intelligence from Washington to Stephenson and his organization, which was known as British Security Coordination. Dahl was sent back to Britain, for supposed misconduct by British Embassy officials: "I got booted out by the big boys," he said. Stephenson sent him back to Washington  with a promotion. After the war Dahl wrote some of the history of the secret organization and he and Stephenson remained friends for decades after the war.


          He ended the war as a Wing Commander. His record of five aerial victories has been confirmed by post-war research and cross-referenced in Axis records, although it is most likely that he scored more than that during 20 April 1941 where 22 German aircraft were downed.


          


          Postwar life


          


          Family


          Dahl married an American actress (and future Oscar-winner) Patricia Neal on 2 July 1953 at Trinity Church in New York City. Their marriage lasted for 30 years and they had five children: Olivia (died of measles encephalitis, aged seven), Tessa, Theo, Ophelia, and Lucy.


          When he was four months old, Theo Dahl was severely injured when his baby carriage was hit by a taxi in New York City. For a time, he suffered from hydrocephalus, and as a result, his father became involved in the development of what became known as the " Wade-Dahl-Till" (or WDT) valve, a device to alleviate the condition.


          In 1965, Neal suffered three burst cerebral aneurysms while pregnant with their fifth child, Lucy. Dahl took control of her rehabilitation and she eventually relearned to talk and walk. They were divorced in 1983 following a very turbulent marriage, and he subsequently married Felicity ("Liccy") d'Abreu Crosland (born 12 December 1938), who was 22 years his junior.


          Ophelia Dahl is director and co-founder (with doctor Paul Farmer) of Partners in Health, a non-profit organization dedicated to providing health care to some of the most impoverished communities in the world. Lucy Dahl is a screenwriter in Los Angeles. Tessa's daughter Sophie Dahl (who was the inspiration for Sophie, the main character in her grandfather's book The BFG) is a model and author who remembers Roald Dahl as "a very difficult man  very strong, very dominant ... not unlike the father of the Mitford sisters sort of roaring round the house with these very loud opinions, banning certain types  foppish boys, you know  from coming round."


          


          Way Out


          In 1961, Dahl hosted and wrote for a science fiction and horror television anthology series called Way Out, which preceded the similar but less dark and edgy Twilight Zone series on the CBS network Saturday nights for 14 episodes from March to July. Dahl's comedic monologues bookended the episodes, frequently explaining exactly how to murder one's spouse without getting caught. The show was the last dramatic network series filmed in New York City, and the entire series remains available for viewing at the Paley Centre for Media in New York and Los Angeles.


          


          Anti-Semitic remarks


          In the summer of 1983, he wrote a book review for the Literary Review of God Cried by Newsweek writer Tony Clifton, a picture book about the invasion of Lebanon by Israel. Dahl's review stated that the Israeli ordered-invasion of Lebanon in June 1982 was when "we all started hating Israel," and that the book would make readers "violently anti-Israeli". According to biographer Jeremy Treglown, Dahl had originally written "when we all started hating Jews" - but editor Gillian Greenwood of the Literary Review changed Dahl's terms from "Jews" and "Jewish" to "Israel" and "Israeli". On the basis of the published version, Dahl would later claim, "I am not anti-Semitic. I am anti-Israel."


          He told a reporter in 1983 that: "theres a trait in the Jewish character that does provoke animosity . . . I mean there is always a reason why anti-anything crops up anywhere; even a stinker like Hitler didnt just pick on them for no reason." Nonetheless, according to Treglown, Dahl maintained friendships with a handful of individual Jews.


          In later years, Dahl occasionally tried to bridge closer relations with the Jewish community. He included a sympathetic episode about German-Jewish refugees in his book Going Solo, and on another occasion he claimed that he was opposed to injustice, not Jews. He maintained his strong political stance against Israel, and shortly before his death in 1990 he told the British newspaper The Independent, "I'm certainly anti-Israeli and I've become anti-Semitic in as much as that you get a Jewish person in another country like England strongly supporting Zionism," and he added that Jews "control the media."


          


          Death and legacy


          Roald Dahl died in November 1990 at the age of 74 of a rare blood disease, myelodysplastic anaemia (sometimes called "pre-leukemia"), at his home, Gipsy House in Great Missenden, Buckinghamshire, and was buried in the cemetery at the parish church of Saints Peter and Paul. According to his granddaughter, the family gave him a "sort of Viking funeral". He was buried with his snooker cues, some very good burgundy, chocolates, HB pencils and a power saw. In his honour, the Roald Dahl Children's Gallery was opened at Buckinghamshire County Museum in nearby Aylesbury.


          In 2002, one of Cardiff's modern landmarks, the historic Oval Basin plaza, was re-christened " Roald Dahl Plass". "Plass" means plaza in Norwegian, a nod to the acclaimed late writer's Norwegian roots. There have also been calls from the public for a permanent statue of him to be erected in the city.


          Dahl's charitable commitments in the fields of neurology, haematology and literacy have been continued by his widow since his death, through the Roald Dahl Foundation. In June 2005, the Roald Dahl Museum and Story Centre opened in Great Missenden to celebrate the work of Roald Dahl and advance his work in literacy.


          


          Roald Dahl Day


          The anniversary of Dahl's birthday on 13 September has recently become widely celebrated as Roald Dahl Day. On 13 September 2007 Google honoured the day by a reworking of its famous logo on its main search page, replacing some of the letters with items and characters from Dahl's books. Avid reader Matilda (from the novel Matilda) could be seen sitting on the "G" surrounded by a pile of books. The second "o" was replaced by a peach floating on water with a tiny figure aboard it, from James and the Giant Peach. Finally, the "l" was replaced with a partially-unwrapped chocolate bar with a Golden Ticket inside (from Charlie and the Chocolate Factory).


          


          Writing


          Dahl's first published work, inspired by a meeting with C. S. Forester, was Shot Down Over Libya. Today the story is published as "A Piece of Cake". The story, about his wartime adventures, was bought by the Saturday Evening Post for $900, and propelled him into a career as a writer. Its title was inspired by a highly inaccurate and sensationalized article about the crash that blinded him, which claimed he had been shot down instead of simply having to land due to low fuel.


          His first children's book was The Gremlins, about mischievous little creatures that were part of RAF folklore. The book was commissioned by Walt Disney for a film that was never made, and published in 1943. Dahl went on to create some of the best-loved children's stories of the 20th century, such as Charlie and the Chocolate Factory, Matilda and James and the Giant Peach.


          He also had a successful parallel career as the writer of macabre adult short stories, usually with a dark sense of humour and a surprise ending. Many were originally written for American magazines such as Ladies Home Journal, Harper's, Playboy and The New Yorker, then subsequently collected by Dahl into anthologies, gaining world-wide acclaim. Dahl wrote more than 60 short stories and they have appeared in numerous collections, some only being published in book form after his death. See List of Roald Dahl short stories. His stories also brought him three Edgar Awards: in 1954, for the collection Someone Like You; in 1959, for the story The Landlady; and in 1980, for the episode of Tales of the Unexpected based on "Skin".


          One of his more famous adult stories, "The Smoker" (also known as " Man From the South"), was filmed twice as both 1960 and 1985 episodes of Alfred Hitchcock Presents, and also adapted into Quentin Tarantino's segment of the 1995 film Four Rooms. This bizarre, oft-anthologized suspense classic concerns a man residing in Jamaica who wagers with visitors in an attempt to claim the fingers from their hands; the 1960 Hitchcock version stars Steve McQueen and Peter Lorre.


          His short story collection Tales of the Unexpected was adapted to a successful TV series of the same name, beginning with " Man From the South." When the stock of Dahl's own original stories was exhausted, the series continued by adapting stories by authors that were written in Dahl's style, including the American writers John Collier and Stanley Ellin.


          A number of his short stories are supposed to be extracts from the diary of his (fictional) Uncle Oswald, a rich gentleman whose sexual exploits form the subject of these stories.


          For a brief, relatively unsuccessful period in the 1960s, Dahl wrote screenplays. Two of his screenplays  the James Bond film You Only Live Twice and Chitty Chitty Bang Bang  were adaptations of novels by Ian Fleming. Dahl also wrote an initial draft adapting his own novel Charlie and the Chocolate Factory, which was heavily rewritten by David Seltzer, and produced as the film Willy Wonka & the Chocolate Factory (1971). Dahl later disowned the film.


          Memories with Food at Gipsy House, written with his wife Felicity and published posthumously in 1991, was a mixture of recipes, family reminiscences and Dahl's musings on favourite subjects such as chocolate, onions, and claret.


          


          Children's fiction


          Dahl's children's works are usually told from the point of view of a child. They typically involve adult villainesses who hate and mistreat children, and feature at least one "good" adult to counteract the villain(s). These stock characters are possibly a reference to the abuse that Dahl stated that he experienced in the boarding schools he attended. They usually contain a lot of black humour and grotesque scenarios, including gruesome violence. The Witches, George's Marvelous Medicine and Matilda are examples of this formula. The BFG follows it in a more analogous way with the good giant (the BFG or "Big Friendly Giant") representing the "good adult" archetype and the other giants being the "bad adults". This formula is also somewhat evident in Dahl's film script for Chitty Chitty Bang Bang. Class-conscious themes  ranging from the thinly veiled to the blatant  also surface in works such as Fantastic Mr Fox and Danny, the Champion of the World.


          Dahl also features in his books characters that are very fat, usually children. Augustus Gloop, Bruce Bogtrotter, and Bruno Jenkins are a few of these characters, although an enormous woman named Aunt Sponge is featured in James and The Giant Peach. All of these characters (with the possible exception of Bruce Bogtrotter) are either villains or simply unpleasant gluttons. They are usually punished for this: Augustus Gloop drinks from Willy Wonka's chocolate river, disregarding the adults who tell him not to, and falls in, getting sucked up a pipe and nearly being turned into fudge. Bruce Bogtrotter steals cake from the evil headmistress, Miss Trunchbull, and is forced to eat a gigantic chocolate cake in front of the school. Bruno Jenkins is turned into a mouse by witches and, it is speculated, possibly disowned or even killed by his parents because of this. Aunt Sponge is flattened by a giant peach.


          Dahl's mother used to tell him and his sisters tales about trolls and other mythical Norwegian creatures and some of his children's books contain references or elements inspired by these stories, such as the giants in The BFG. Many of his children's books are illustrated by Quentin Blake.


          


          List of works


          


          Children's writing


          


          Children's stories


          
            	The Gremlins (1943)


            	James and the Giant Peach (1961)  Film: James and the Giant Peach (live-action/animated) (1996)


            	Charlie and the Chocolate Factory (1964)  Films: Willy Wonka & the Chocolate Factory (1971) and Charlie and the Chocolate Factory (2005)


            	The Magic Finger (1966)


            	Fantastic Mr Fox (1970)  Film: Fantastic Mr. Fox (animated) (2009)


            	Charlie and the Great Glass Elevator (1973) A sequel to Charlie and the Chocolate Factory.


            	Danny, the Champion of the World (1975)  Film: Danny the Champion of the World (TV movie) (1989)


            	The Enormous Crocodile (1978)


            	The Twits (1980)


            	George's Marvelous Medicine (1981)


            	The BFG (1982)  Film: The BFG (animated) (1989)


            	The Witches (1983)  Film: The Witches (1990)


            	The Giraffe and the Pelly and Me (1985)


            	Matilda (1988)


            	Esio Trot (1989)

          


          


          Children's poetry


          
            	Revolting Rhymes (1982)


            	Dirty Beasts (1983)


            	Rhyme Stew (1989)

          


          


          Adult fiction


          


          Novels


          
            	Sometime Never: A Fable for Supermen (1948)


            	My Uncle Oswald (1979)

          


          


          Short story collections


          
            	Over To You: Ten Stories of Flyers and Flying (1946)


            	Someone Like You (1953)


            	Lamb to the Slaughter (1953)


            	Kiss Kiss (1960)


            	Twenty-Nine Kisses from Roald Dahl (1969)


            	The Wonderful Story of Henry Sugar and Six More (1977)


            	Tales of the Unexpected (1979)


            	Switch Bitch (1974) ISBN 0 1400 4179 6


            	More Tales of the Unexpected (1980)


            	The Best of Roald Dahl (1978)


            	Roald Dahl's Book of Ghost Stories (1983). Edited with an introduction by Dahl.


            	The Roald Dahl Omnibus (1986)


            	Ah, Sweet Mystery of Life: The Country Stories of Roald Dahl (1989)


            	The Collected Short Stories of Dahl (1991)


            	Two Fables (1986). " Princess and the Poacher" and " Princess Mammalia".


            	The Great Automatic Grammatizator (1997). (Known in the USA as The Umbrella Man and Other Stories).


            	Skin And Other Stories (2000)


            	Roald Dahl: Collected Stories (2006)

          


          See the alphabetical List of Roald Dahl short stories. See also Roald Dahl: Collected Stories for a complete, chronological listing.


          


          Non-fiction


          
            	The Mildenhall Treasure (1946, 1977, 1999)


            	Boy  Tales of Childhood (1984) Recollections up to the age of 16, looking particularly at schooling in Britain in the early part of the 20th century.


            	Going Solo (1986) Continuation of his autobiography, in which he goes to work for Shell and spends some time working in Tanzania before joining the war effort and becoming one of the last Allied pilots to withdraw from Greece during the German invasion.


            	Measles, a Dangerous Illness (1986)


            	Memories with Food at Gipsy House (1991)


            	Roald Dahl's Guide to Railway Safety (1991)


            	My Year (1993)


            	The Roald Dahl Omnibus (1993)

          


          


          Plays


          
            	The Honeys (1955) Produced at the Longacre Theatre on Broadway.

          


          


          Film scripts


          
            	36 Hours (1965)


            	You Only Live Twice (1967)


            	Chitty Chitty Bang Bang (1968)


            	The Night Digger (1971)


            	Willy Wonka & the Chocolate Factory (1971)

          


          


          Television


          
            	Way Out (1961) Horror series hosted by Roald Dahl and produced by David Susskind


            	
              Alfred Hitchcock Presents episodes written by Roald Dahl:

              
                	Alfred Hitchcock Presents: " Lamb to the Slaughter" (1958)


                	Alfred Hitchcock Presents: " Dip in the Pool" (1958)


                	Alfred Hitchcock Presents: "Poison" (1958)


                	Alfred Hitchcock Presents: " Man from the South" (1960) with Steve McQueen and Peter Lorre


                	Alfred Hitchcock Presents: " Mrs. Bixby and the Colonel's Coat" (1960)


                	Alfred Hitchcock Presents: " The Landlady" (1961)

              

            


            	Tales of the Unexpected (1979-88), episodes written and introduced by Roald Dahl.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Roald_Dahl"
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              	Founder of the international Scouting Movement; writer; artist
            

          


          Robert Stephenson Smyth Baden-Powell, 1st Baron Baden-Powell (pronounced /ˌbeɪdn̨ˈpoəl/) OM, GCMG, GCVO, KCB ( 22 February 1857  8 January 1941), also known as B-P, was a lieutenant-general in the British Army, writer, and founder of the Scout Movement.


          After having been educated at Charterhouse School, Baden-Powell served in the British Army from 1876 until 1910 in India and Africa. In 1899, during the Second Boer War in South Africa, Baden-Powell successfully defended the city in the Siege of Mafeking. Several of his military books, written for military reconnaissance and scout training in his African years, were also read by boys. Based on those earlier books, he wrote Scouting for Boys, published in 1908 by Pearson, for youth readership. During writing, he tested his ideas through a camping trip on Brownsea Island that began on 1 August 1907, which is now seen as the beginning of Scouting.


          After his marriage with Olave St Clair Soames, Baden-Powell, his sister Agnes Baden-Powell and notably his wife actively gave guidance to the Scouting Movement and the Girl Guides Movement. Baden-Powell lived his last years in Nyeri, Kenya, where he died in 1941.


          


          Early life


          Baden-Powell was born as Robert Stephenson Smyth Powell, or more familiarly as Stephe Powell, at 6 Stanhope Street (now 11 Stanhope Terrace), Paddington in London, England, UK on 22 February 1857. His father Reverend Baden Powell, a Savilian Professor of Geometry at Oxford University, already had four teenage children from the second of his two previous marriages. On 10 March 1846 at St Luke's Church, Chelsea, Reverend Powell married Henrietta Grace Smyth ( 3 September 1824  13 October 1914), eldest daughter of Admiral William Henry Smyth and 28 years his junior. Quickly they had Warington (early 1847), George (late 1847), Augustus (1849) and Francis (1850). After three further children who died when very young, they had Stephe, Agnes (1858) and Baden (1860). The three youngest children and the often ill Augustus were close friends. Reverend Powell died when Stephe was three, and as tribute to his father and to set her own children apart from their half-siblings and cousins, the mother changed the family name to Baden-Powell. Subsequently, Stephe was raised by his mother, a strong woman who was determined that her children would succeed. Baden-Powell would say of her in 1933 "The whole secret of my getting on lay with my mother."


          After attending Rose Hill School, Tunbridge Wells, during which his favourite brother Augustus died, Stephe Baden-Powell was awarded a scholarship to Charterhouse, a prestigious public school. His first introduction to Scouting skills was through stalking and cooking game while avoiding teachers in the nearby woods, which were strictly out-of-bounds. He also played the piano and violin, was an ambidextrous artist, and enjoyed acting. Holidays were spent on yachting or canoeing expeditions with his brothers.


          


          Military career


          In 1876, R.S.S. Baden-Powell, as he styled himself then, joined the 13th Hussars in India with the rank of lieutenant. He enhanced and honed his military scouting skills amidst the Zulu in the early 1880s in the Natal province of South Africa, where his regiment had been posted, and where he was Mentioned in Despatches. During one of his travels, he came across a large string of wooden beads, worn by the Zulu king Dinizulu, which was later incorporated into the Wood Badge training programme he started after he founded the Scouting Movement. Baden-Powell's skills impressed his superiors and he was Brevetted Major as Military Secretary and senior Aide-de-camp of the Commander-in-Chief and Governor of Malta, his uncle General Sir Henry Augustus Smyth. He was posted in Malta for three years, also working as intelligence officer for the Mediterranean for the Director of Military Intelligence. He frequently travelled disguised as a butterfly collector, incorporating plans of military installations into his drawings of butterfly wings.


          Baden-Powell returned to Africa in 1896 to aid the British South Africa Company colonials under siege in Bulawayo during the Second Matabele War. This was a formative experience for him not only because he had the time of his life commanding reconnaissance missions into enemy territory in Matobo Hills, but because many of his later Boy Scout ideas took hold here. It was during this campaign that he first met and befriended the American scout Frederick Russell Burnham, who introduced Baden-Powell to the American Old West and woodcraft (i.e., scoutcraft), and here that he wore his signature Stetson campaign hat and kerchief for the first time. After Rhodesia, Baden-Powell took part in a successful British invasion of Ashanti, West Africa, and at the age of 40 was promoted to lead the 5th Dragoon Guards in 1897 in India. A few years later he wrote a small manual, entitled Aids to Scouting, a summary of lectures he had given on the subject of military scouting, to help train recruits. Using this and other methods he was able to train them to think independently, use their initiative, and survive in the wilderness.


          He returned to South Africa prior to the Second Boer War and was engaged in further military actions against the Zulus. By this time, he had been promoted to be the youngest colonel in the British Army. He was responsible for the organisation of a force of frontiersmen to assist the regular army. While arranging this, he was trapped in the Siege of Mafeking, and surrounded by a Boer army, at times in excess of 8,000 men. Although wholly outnumbered, the garrison withstood the siege for 217 days. Much of this is attributable to cunning military deceptions instituted at Baden-Powell's behest as commander of the garrison. Fake minefields were planted and his soldiers were ordered to simulate avoiding non-existent barbed wire while moving between trenches. Baden-Powell did most of the reconnaissance work himself.


          Contrary views of Baden-Powell's actions during the Siege of Mafeking pointed out that his success in resisting the Boers was secured at the expense of the lives of African soldiers and civilians, including members of his own African garrison. Pakenham stated that Baden-Powell drastically reduced the rations to the natives' garrison. However, Pakenham decidedly retreated from this position.
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          During the siege, a cadet corps, consisting of white boys below fighting age, was used to stand guard, carry messages, assist in hospitals and so on, freeing the men for military service. Although Baden-Powell did not form this cadet corps himself, and there is no evidence that he took much notice of them during the Siege, he was sufficiently impressed with both their courage and the equanimity with which they performed their tasks to use them later as an object lesson in the first chapter of Scouting for Boys. The siege was lifted in the Relief of Mafeking on 16 May 1900. Promoted to major-general, Baden-Powell became a national hero. After organising the South African Constabulary, the national police force, he returned to England to take up a post as Inspector General of Cavalry in 1903.


          In 1910 lieutenant-general Baden-Powell decided to retire from the Army on the advice of King Edward VII, who suggested that he could better serve his country by promoting Scouting.


          On the outbreak of World War I in 1914, Baden-Powell put himself at the disposal of the War Office. No command, however, was given him, for, as Lord Kitchener said: "he could lay his hand on several competent divisional generals but could find no one who could carry on the invaluable work of the Boy Scouts." It was widely rumoured that Baden-Powell was engaged in spying, and intelligence officers took great care to inculcate the myth.


          


          Scouting Movement


          
            
              	Pronunciation of Baden-Powell

              ['beɪdʌn 'pəʊəl]
            


            
              	Man, Nation, Maiden

              Please call it Baden.

              Further, for Powell

              Rhyme it with Noel
            


            
              	Verse by B-P
            

          


          On his return from Africa in 1903, Baden-Powell found that his military training manual, Aids to Scouting, had become a best-seller, and was being used by teachers and youth organisations. Following his involvement in the Boys' Brigade as Brigade Secretary and Officer in charge of its scouting section, with encouragement from his friend, William Alexander Smith, Baden-Powell decided to re-write Aids to Scouting to suit a youth readership. In August 1907 he held a camp on Brownsea Island for twenty-two boys of mixed social background to test out the applicability of his ideas. Baden-Powell was also influenced by Ernest Thompson Seton, who founded the Woodcraft Indians. Seton gave Baden-Powell a copy of his book The Birch Bark Roll of the Woodcraft Indians and they met in 1906. Scouting for Boys was subsequently published in six instalments in 1908.


          Boys and girls spontaneously formed Scout troops and the Scouting Movement had inadvertently started, first as a national, and soon an international obsession. The Scouting Movement was to grow up in friendly parallel relations with the Boys' Brigade. A rally for all Scouts was held at Crystal Palace in London in 1909, at which Baden-Powell discovered the first Girl Scouts. The Girl Guide Movement was subsequently founded in 1910 under the auspices of Baden-Powell's sister, Agnes Baden-Powell. Baden-Powell's friend, Juliette Gordon Low, was encouraged by him to bring the Movement to America, where she founded the Girl Scouts of the USA.


          In 1920, the 1st World Scout Jamboree took place in Olympia, and Baden-Powell was acclaimed Chief Scout of the World. Baden-Powell was created a Baronet in the 1921 New Year Honours and Baron Baden-Powell, of Gilwell, in the County of Essex, on 17 September 1929, Gilwell Park being the International Scout Leader training centre. After receiving this honour, Baden-Powell mostly styled himself "Baden-Powell of Gilwell".


          In 1929, during the 3rd World Scout Jamboree, he received as a present a new Rolls-Royce car and an Eccles Caravan. This combination well served the Baden-Powells in their further travels around Europe. Baden-Powell also had a positive impact on improvements in youth education. Under his dedicated command the world Scouting Movement grew. By 1922 there were more than a million Scouts in 32 countries; by 1939 the number of Scouts was in excess of 3.3million.


          At the 5th World Scout Jamboree in 1937, Baden-Powell gave his farewell to Scouting, and retired from public Scouting life. 22 February, the joint birthday of Robert and Olave Baden-Powell, continues to be marked as Founder's Day by Scouts and Thinking Day by Guides to remember and celebrate the work of the Chief Scout and Chief Guide of the World.


          In his final letter to the Scouts, Baden-Powell wrote:


          
            	...I have had a most happy life and I want each one of you to have a happy life too. I believe that God put us in this jolly world to be happy and enjoy life. Happiness does not come from being rich, nor merely being successful in your career, nor by self-indulgence. One step towards happiness is to make yourself healthy and strong while you are a boy, so that you can be useful and so you can enjoy life when you are a man. Nature study will show you how full of beautiful and wonderful things God has made the world for you to enjoy. Be contented with what you have got and make the best of it. Look on the bright side of things instead of the gloomy one. But the real way to get happiness is by giving out happiness to other people. Try and leave this world a little better than you found it and when your turn comes to die, you can die happy in feeling that at any rate you have not wasted your time but have done your best. 'Be Prepared' in this way, to live happy and to die happy - stick to your Scout Promise always - even after you have ceased to be a boy - and God help you to do it.

          


          


          Personal life
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          In January 1912, Baden-Powell met the woman who would be his future wife, Olave St Clair Soames, on the ocean liner, Arcadian, heading for New York to start one of his Scouting World Tours. She was a young woman of 23, while he was 55, a not uncommon age difference in that time, and they shared the same birthday. They became engaged in September of the same year, causing a media sensation due to Baden-Powell's fame. To avoid press intrusion, they married in secret on 30 October 1912. The Scouts of England each donated a penny to buy Baden-Powell a wedding gift, a car (note that this is not the Rolls-Royce they were presented with in 1929). There is a monument to their marriage inside St Mary's Church, Brownsea Island.


          Baden-Powell and Olave lived in Pax Hill near Bentley, Hampshire and Chapel Farm, Ripley, Surrey from about 1919 until 1939. The Bentley house was a gift of her father. Directly after he had married, Baden-Powell had begun to have problems with his health, suffering bouts of illness. He complained of persistent headaches, which were considered by his doctor to be of psychosomatic origin and treated with dream analysis. The headaches subsided upon his moving into a makeshift bedroom set up on his balcony.


          In 1939, he and his wife moved to a cottage he had commissioned in Nyeri, Kenya, near Mount Kenya, where he had previously been to recuperate. The small one-room house, which he named Paxtu, was located on the grounds of the Outspan Hotel, owned by Eric Sherbrooke Walker, Baden-Powell's first private secretary and one of the first Scout inspectors. Walker also owned the Treetops Hotel, approx 17km out in the Aberdare Mountains, often visited by Baden-Powell and people of the Happy Valley set. The Paxtu cottage is integrated into the Outspan Hotel buildings and serves as a small Scouting museum.


          Jeal argues that Baden-Powell's distrust of communism led to his implicit support, through navet, of fascism. In 1939 Baden-Powell noted in his diary: "Lay up all day. Read Mein Kampf. A wonderful book, with good ideas on education, health, propaganda, organization etc.and ideals which Hitler does not practice himself." He also admired Mussolini, and some early Scouting badges had a swastika symbol on them. According to his biographer Rosenthal, Baden-Powell used the swastika because he was a Nazi sympathizer. Jeal, however, argues that Baden-Powell was nave of the symbol's growing association with fascism and maintained that his use of the symbol related to its earlier, original meaning of "good luck" in Sanskrit, for which purpose the symbol had been used for centuries prior to the rise of fascism. Despite these early sympathies, Baden-Powell was a target of the Nazi regime in the Black Book, which listed individuals which were to be arrested during and after an invasion of Great Britain as part of Operation Sealion. Scouting was regarded as a dangerous spy organization by the Nazis.
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          Baden-Powell died on 8 January 1941 and is buried in Nyeri, in St. Peter's Cemetery (). His gravestone bears a circle with a dot in the centre, which is the trail sign for "Going home", or "I have gone home": [image: I have gone home] When his wife Olave died, her ashes were sent to Kenya and interred beside her husband. Kenya has declared Baden-Powell's grave a national monument.


          The Baden-Powells had three children, one son and two daughters, who all acquired the courtesy title of " The Honourable" in 1929 as children of a baron. The son succeeded his father in 1941 to the Baden-Powell Baronetcy and the title of Baron Baden-Powell.


          
            	Arthur Robert Peter (Peter), later 2nd Baron Baden-Powell (19131962). He married Carine Crause-Boardman in 1936, and had three children: Robert Crause, later 3rd Baron Baden-Powell; David Michael (Michael), current heir to the titles, and Wendy.


            	Heather (19151986), who married John King and had two children: Michael and Timothy,


            	Betty (19172004), who married Gervase Charles Robert Clay in 1936 and had three sons and one daughter: Robin, Chispin, Gillian and Nigel.

          


          


          Artist and writer


          


          Baden-Powell made paintings and drawings, almost every day of his life. Most have a humorous or informative character. He published books and other texts during his years of military service to both finance his life and to educate his men.


          Baden-Powell was regarded an excellent storyteller. During his whole life he told 'ripping yarns' to audiences. After having published Scouting for Boys, Baden-Powell kept on writing more handbooks and educative materials for all Scouts, as well as directives for Scout Leaders. In his later years, he also wrote about the Scout Movement and his ideas for its future. He spent the last decade of his life in Africa, and many of this later books had African themes.


          


          Sexuality


          Robert Baden-Powell's sexuality has been brought into question by his principal modern biographers, who have found a great deal of evidence indicating he was attracted to youthful men and to boys. Nonetheless, Baden-Powell is thought to always have remained chaste with his scouts, and he did not tolerate Scoutmasters who indulged in sexual 'escapades' with their charges.


          


          Works


          
            
              	
                
                  	Military books

                


                
                  	1884: Reconnaissance and Scouting


                  	1885: Cavalry Instruction


                  	1889: Pigsticking or Hoghunting


                  	1896: The Downfall of Prempeh


                  	1897: The Matabele Campaign


                  	1899: Aids to Scouting for N.-C.Os and Men


                  	1900: Sport in War


                  	1901: Notes and Instructions for the South African Constabulary


                  	1914: Quick Training for War

                

              

              	
                
                  	Scouting books

                


                
                  	1908: Scouting for Boys


                  	1909: Yarns for Boy Scouts


                  	1912: Handbook for Girl Guides (co-authored with Agnes Baden-Powell)


                  	1913: Boy Scouts Beyond The Sea: My World Tour


                  	1916: The Wolf Cub's handbook


                  	1918: Girl Guiding


                  	1919: Aids To Scoutmastership


                  	1921: What Scouts Can Do: More Yarns


                  	1922: Rovering to Success


                  	1929: Scouting and Youth Movements


                  	1935: Scouting Round the World


                  	est 1939: Last Message to Scouts
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                    Cover of second part of Scouting for Boys, January 1908
                  

                

              
            

          


          
            
              	
                
                  	Other books

                


                
                  	1905: Ambidexterity (co-authored with John Jackson)


                  	1915: Indian Memories


                  	1915: My Adventures as a Spy


                  	1916: Young Knights of the Empire: Their Code, and Further Scout Yarns


                  	1921: An Old Wolf's Favourites


                  	1927: Life's Snags and How to Meet Them


                  	1933: Lessons From the Varsity of Life


                  	1934: Adventures and Accidents


                  	1936: Adventuring to Manhood


                  	1937: African Adventures


                  	1938: Birds and beasts of Africa


                  	1939: Paddle Your Own Canoe


                  	1940: More Sketches Of Kenya

                

              

              	
                
                  	Sculpture

                


                
                  	1905 John Smith

                

              

              	
            

          


          


          Awards
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              Statue of Baden-Powell by Don Potter in front of Baden-Powell House
            

          


          In 1937 Baden-Powell was appointed to the Order of Merit, one of the most exclusive awards in the British honours system, and he was also awarded 28 decorations by foreign states.


          The Silver Wolf worn by Robert Baden-Powell is handed down the line of his successors, with the current Chief Scout, Peter Duncan wearing this original award.


          The Bronze Wolf, the only distinction of the World Organization of the Scout Movement, awarded by the World Scout Committee for exceptional services to world Scouting, was first awarded to Baden-Powell by a unanimous decision of the then International Committee on the day of the institution of the Bronze Wolf in Stockholm in 1935. He was also the first recipient of the Silver Buffalo Award in 1926, the highest award conferred by the Boy Scouts of America.


          In 1931, Major Frederick Russell Burnham dedicated Mount Baden-Powell () in California to his old Scouting friend from forty years before. Today their friendship is honoured in perpetuity with the dedication of the adjoining peak, Mount Burnham ().


          Baden-Powell was nominated for the Nobel Peace Prize on numerous occasions, including 10 separate nominations in 1928.


          


          Related readings: biographies


          
            
              	Begbie, Harold (1900). The story of Baden-Powell: The Wolf that never Sleeps, available at Project Gutenberg.. London: Grant Richards.


              	Kiernan, R.H. (1939). Baden-Powell. London: Harrap.


              	Saunders, Hilary St George (1948). The Left Handshake.


              	Palstra, Theo P.M. (April 1967). Baden-Powel, zijn leven en werk. De Nationale Padvindersraad.


              	Drewery, Mary (1975). Baden-Powell: the man who lived twice. Hodder and Stoughton. ISBN 0-340-18102-8.


              	Brendon, Piers (1980). Eminent Edwardians. Houghton Mifflin Company. ISBN 0-395-29195-X.


              	Jeal, Tim (1989). Baden-Powell. London: Hutchinson. ISBN 0-09-170670-X.


              	Hillcourt, William (1992). Baden-Powell: The Two Lives Of A Hero. New York: Gilwellian Press d/b/a Scouter's Journal Magazine. ISBN 0-8395-3594-5.


              	Robert Baden-Powell, Founder of the World Scout Movement, Chief Scout of the World. Pine Tree Web. Retrieved on 2007- 07-29.
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          Robert Boyle ( 25 January 1627  30 December 1691) was an Anglo-Irish natural philosopher, chemist, physicist, inventor, and early gentleman scientist, noted for his work in physics and chemistry. He is best known for the formulation of Boyle's law. Although his research and personal philosophy clearly has its roots in the alchemical tradition, he is largely regarded today as the first modern chemist. He is very famous in the science world for being the first scientist that kept accurate experiment logs. Among his works, The Sceptical Chymist is seen as a cornerstone book in the field of chemistry.


          


          Early years


          Robert Boyle was born in Lismore Castle, in the province of Munster, Ireland, as the seventh son and fourteenth child of Richard Boyle, the "Great Earl of Cork". While still a child, he learned to speak Latin, Greek, and French. He was only eight and three quarters years old when he was sent to Eton College, of which his father's friend, Sir Henry Wotton, was then provost. After spending over three years at the college, he went to travel abroad with a French tutor. Nearly two years were passed in Geneva; visiting Italy in 1641, he remained during the winter of that year in Florence, studying the "paradoxes of the great star-gazer" Galileo Galilei, who died within a league (3 miles) of the city early in 1642.


          


          Middle years


          Returning to England in 1645 he found that his father was hospitalized and had left him the manor of Stalbridge in Dorset, together with estates in Ireland. From that time, he devoted his life to scientific research, and soon took a prominent place in the band of inquirers, known as the " Invisible College", who devoted themselves to the cultivation of the "new philosophy". They met frequently in London, often at Gresham College; some of the members also had meetings at Oxford, and in that city Boyle went to reside in 1654. Reading in 1657 of Otto von Guericke's air-pump, he set himself with the assistance of Robert Hooke to devise improvements in its construction, and with the result, the "machina Boyleana" or "Pneumatical Engine", finished in 1659, he began a series of experiments on the properties of air. An inscription can be found on the wall of University College, Oxford in the High Street at Oxford (now the location of the Shelley Memorial), marking the spot where Cross Hall stood until the early 1800s. It was here Boyle rented rooms from the wealthy apothecary who owned the Hall:


          [image: ]


          An account of the work he did with this instrument was published in 1660 under the title New Experiments Physico-Mechanical. Among the critics of the views put forward in this book was a Jesuit, Franciscus Linus (15951675), and it was while answering his objections that Boyle enunciated the law that the volume of a gas varies inversely as the pressure, which among English-speaking peoples is usually called after his name, though on the continent of Europe it is attributed to Edme Mariotte, who did not publish it until 1676. In 1663 the Invisible College became the Royal Society of London for the Improvement of Natural Knowledge, and the charter of incorporation granted by Charles II of England, named Boyle a member of the council. In 1680 he was elected president of the society, but declined the honour from a scruple about oaths.


          It was during his time at Oxford that Boyle was a Chevalier. The Chevaliers are thought to have been established by royal order a few years before Boyle's time at Oxford. The period of Boyle's residence was marked by the reactionary actions of the victorious parliamentarian forces, consequently this period marked the most secretive period of Chevalier movements and thus little is known about Boyle's involvement beyond his membership.


          In 1668 he left Oxford for London where he resided at the house of his sister, Lady Ranelagh, in Pall Mall.


          


          Later years


          In 1689 his health, never very strong, began to fail seriously and he gradually withdrew from his public engagements, ceasing his communications to the Royal Society, and advertising his desire to be excused from receiving guests, "unless upon occasions very extraordinary", on Tuesday and Friday forenoon, and Wednesday and Saturday afternoon. In the leisure thus gained he wished to "recruit his spirits, range his papers", and prepare some important chemical investigations which he proposed to leave "as a kind of Hermetic legacy to the studious disciples of that art", but of which he did not make known the nature. His health became still worse in 1691, and his death occurred on December 30 of that year, just a week after that of the sister with whom he had lived for more than twenty years. He was buried in the churchyard of St Martin's in the Fields, his funeral sermon being preached by his friend Bishop Burnet. In his will, Boyle endowed a series of Lectures which came to be known as the Boyle Lectures.


          


          Scientific investigator


          Boyle's great merit as a scientific investigator is that he carried out the principles which Francis Bacon preached in the Novum Organum. Yet he would not avow himself a follower of Bacon, or indeed of any other teacher. On several occasions he mentions that in order to keep his judgment as unprepossessed as might be with any of the modern theories of philosophy, till he was "provided of experiments" to help him judge of them, he refrained from any study of the Atomical and the Cartesian systems, and even of the Novum Organum itself, though he admits to "transiently consulting" them about a few particulars. Nothing was more alien to his mental temperament than the spinning of hypotheses. He regarded the acquisition of knowledge as an end in itself, and in consequence he gained a wider outlook on the aims of scientific inquiry than had been enjoyed by his predecessors for many centuries. This, however, did not mean that he paid no attention to the practical application of science nor that he despised knowledge which tended to use.


          He himself was an alchemist; and believing the transmutation of metals to be a possibility, he carried out experiments in the hope of effecting it; and he was instrumental in obtaining the repeal, in 1689, of the statute of Henry IV against multiplying gold and silver. With all the important work he accomplished in physics - the enunciation of Boyle's law, the discovery of the part taken by air in the propagation of sound, and investigations on the expansive force of freezing water, on specific gravities and refractive powers, on crystals, on electricity, on colour, on hydrostatics, etc.- chemistry was his peculiar and favourite study. His first book on the subject was The Sceptical Chymist, published in 1661, in which he criticized the "experiments whereby vulgar Spagyrists are wont to endeavour to evince their Salt, Sulphur and Mercury to be the true Principles of Things.". For him chemistry was the science of the composition of substances, not merely an adjunct to the arts of the alchemist or the physician. He advanced towards the modern view of elements as the undecomposable constituents of material bodies; and understanding the distinction between mixtures and compounds, he made considerable progress in the technique of detecting their ingredients, a process which he designated by the term "analysis". He further supposed that the elements were ultimately composed of particles of various sorts and sizes, into which, however, they were not to be resolved in any known way. Applied chemistry had to thank him for improved methods and for an extended knowledge of individual substances. He also studied the chemistry of combustion and of respiration, and conducted experiments in physiology, where, however, he was hampered by the "tenderness of his nature" which kept him from anatomical dissections, especially of living animals, though he knew them to be "most instructing".


          Besides being a busy natural philosopher, Boyle devoted much time to theology, showing a very decided leaning to the practical side and an indifference to controversial polemics. At the Restoration he was favourably received at court, and in 1665 would have received the provostship of Eton, if he would have taken orders; but this he refused to do on the ground that his writings on religious subjects would have greater weight coming from a layman than a paid minister of the Church. As a director of the East India Company he spent large sums in promoting the spread of Christianity in the East, contributing liberally to missionary societies, and to the expenses of translating the Bible or portions of it into various languages. He founded the Boyle lectures, intended to defend the Christian religion against those he considered "notorious infidels, namely atheists, deists, pagans, Jews and Muslims", with the provison that controversies between Christians were not to be mentioned. In 2004, the Boyle Lectures were resurrected in London, although there is no longer any attempt to defend Christian theology from scientific findings.


          In person Boyle was tall, slender and of a pale countenance. His constitution was far from robust, and throughout his life he suffered from feeble health and low spirits. While his scientific work procured him an extraordinary reputation among his contemporaries, his private character and virtues, the charm of his social manners, his wit and powers of conversation, endeared him to a large circle of personal friends. He was never married. His writings are exceedingly voluminous, and his style is clear and straightforward, though undeniably prolix.


          In 2004 The Robert Boyle Science Room was opened in the Lismore Heritage Centre, near his birthplace, dedicated to his life and works where students have the opportunity of studying science and participating in scientific experiments.


          


          Important works


          The following are the more important of his works:


          
            	1660 - New Experiments Physico-Mechanical: Touching the Spring of the Air and their Effects


            	1661 - The Sceptical Chymist


            	1663 - Considerations touching the Usefulness of Experimental Natural Philosophy (followed by a second part in 1671)


            	1663 - Experiments and Considerations upon Colours, with Observations on a Diamond that Shines in the Dark


            	1665 - New Experiments and Observations upon Cold


            	1666 - Hydrostatical Paradoxes


            	1666 - Origin of Forms and Qualities according to the Corpuscular Philosophy


            	1669 - a continuation of his work on the spring of air


            	1670 - tracts about the Cosmical Qualities of Things, the Temperature of the Subterraneal and Submarine Regions, the Bottom of the Sea, &c. with an Introduction to the History of Particular Qualities


            	1672 - Origin and Virtues of Gems


            	1673 - Essays of the Strange Subtilty, Great Efficacy, Determinate Nature of Effluviums


            	1674 - two volumes of tracts on the Saltiness of the Sea, the Hidden Qualities of the Air, Cold, Celestial Magnets, Animadversions on Ijobbes's Problemata de Vacuo


            	1676 - Experiments and Notes about the Mechanical Origin or Production of Particular Qualities, including some notes on electricity and magnetism


            	1678 - Observations upon an artificial Substance that Shines without any Preceding Illustration


            	1680 - the Aerial Noctiluca


            	1682 - New Experiments and Observations upon the Icy Noctiluca


            	1682 - a further continuation of his work on the air


            	1684 - Memoirs for the Natural History of the Human Blood


            	1685 - Short Memoirs for the Natural Experimental History of Mineral Waters


            	1690 - Medic-ma Hydrostatica


            	1691 - Experimentae et Observationes Physicae

          


          Among his religious and philosophical writings were:


          
            	1648/ 1660 - Seraphic Love, written in 1648, but not published till 1660


            	1663 - an Essay upon the Style of the Holy Scriptures


            	1664 - Excellence of Theology compared with Natural Philosophy


            	1665 - Occasional Reflections upon Several Subjects, which was ridiculed by Swift in A Meditation Upon a Broom-Stick, and by Butler in An Occasional Reflection on Dr Charlton's Feeling a Dog's Pulse at Gresham College


            	1675 - Some Considerations about the Reconcileableness of Reason and Religion, with a Discourse about the Possibility of the Resurrection
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                  Prime Minister of the United Kingdom
                

              
            


            
              	Inoffice

              23 June 1885 28 January 1886
            


            
              	Monarch

              	Victoria
            


            
              	Precededby

              	William Ewart Gladstone
            


            
              	Succeededby

              	William Ewart Gladstone
            


            
              	Inoffice

              25 July 1886 11 August 1892
            


            
              	Monarch

              	Victoria
            


            
              	Precededby

              	William Ewart Gladstone
            


            
              	Succeededby

              	William Ewart Gladstone
            


            
              	Inoffice

              25 June 1895 11 July 1902
            


            
              	Monarch

              	Victoria

              Edward VII
            


            
              	Precededby

              	The Earl of Rosebery
            


            
              	Succeededby

              	Arthur Balfour
            


            
              	
                

              
            


            
              	Born

              	3 February 1830

              Hatfield, Hertfordshire, England
            


            
              	Died

              	22 August 1903 (age 73)

              Hatfield, Hertfordshire, England
            


            
              	Politicalparty

              	Conservative
            


            
              	Almamater

              	Christ Church, Oxford
            

          


          Robert Arthur Talbot Gascoyne-Cecil, 3rd Marquess of Salisbury, KG, GCVO, PC ( 3 February 1830  22 August 1903), known as Lord Robert Cecil before 1865 and as Viscount Cranborne from 1865 until 1868, was a British statesman and Prime Minister on three occasions, for a total of over 13 years. He was the first British Prime Minister of the 20th century.


          


          Life


          Lord Robert Cecil was the second son of the 2nd Marquess of Salisbury. After an unhappy childhood, in which he was sent to Eton College, he went up to Christ Church, Oxford, and on taking his degree was elected a Fellow of All Souls College. He entered the House of Commons as a Conservative in 1853.


          In 1857, Cecil married Georgina Alderson, a woman of lower social standing, over the objections of his father. The marriage proved a happy one and bore him five sons and two daughters. In 1866 Cecil, now Viscount Cranborne after the death of his older brother, entered the third government of Lord Derby as Secretary of State for India, but resigned the next year over the Reform Bill, which he opposed.


          In 1868, on the death of his father, he inherited the Marquessate of Salisbury, thereby becoming a member of the House of Lords. From 1868 and 1871, he was chairman of the Great Eastern Railway, which was then experiencing losses. During his tenure, the company was taken out of chancery, and paid out a small dividend on its ordinary shares.


          He returned to government in 1874, serving once again as India Secretary in the government of Benjamin Disraeli. Salisbury gradually developed a good relationship with Disraeli, whom he had previously disliked and distrusted. In 1878, Salisbury succeeded Lord Derby (son of the former Prime Minister) as Foreign Secretary in time to help lead Britain to "peace with honour" at the Congress of Berlin. For this he was rewarded with the Order of the Garter.


          Following Disraeli's death in 1881, the Conservatives entered a period of turmoil. Salisbury became the leader of the Conservative members of the House of Lords, though the overall leadership of the party was not formally allocated. So he struggled with the Commons leader Sir Stafford Northcote, a struggle in which Salisbury eventually emerged as the leading figure. He became Prime Minister of a minority administration from 1885 to 1886. Although unable to accomplish much due to his lack of a parliamentary majority, the split of the Liberals over Irish Home Rule in 1886 enabled him to return to power with a majority, and, with a short break (18921895) to serve as Prime Minister from 1886 to 1902.


          In 1889 Salisbury set up the London County Council and then in 1890 allowed it to build houses. However he came to regret this, saying in November 1894 that the LCC, "is the place where collectivist and socialistic experiments are tried. It is the place where a new revolutionary spirit finds its instruments and collects its arms".


          Also in 1889 Salisbury's Government passed the Naval Defence Act 1889 which facilitated the spending of an extra 20 million on the Royal Navy over the following four years. This was the biggest ever expansion of the navy in peacetime: ten new battleships, thirty-eight new cruisers, eighteen new torpedo boats and four new fast gunboats. Traditionally (since the Battle of Trafalgar) Britain had possessed a navy one-third larger than their nearest naval rival but now the Royal Navy was set to the Two-Power Standard; that it would be maintained "to a standard of strength equivalent to that of the combined forces of the next two biggest navies in the world". This was aimed at France and Russia.


          Salisbury's expertise was in foreign affairs; for most of his time as Prime Minister he served not as First Lord of the Treasury, the traditional position held by the Prime Minister, but as Foreign Secretary. In that capacity, he skilfully managed Britain's foreign affairs, famously pursuing a policy of " Splendid Isolation". Among the important events of his premierships was the Partition of Africa, culminating in the Fashoda Crisis and the Second Boer War. While at home he sought to "fight Home Rule with kindness" by launching a land reform programme which helped hundreds of thousands of Irish peasants gain land ownership.


          On 11 July 1902, in failing health and broken hearted over the death of his wife, Salisbury resigned. He was succeeded by his nephew, Arthur James Balfour. Salisbury was twice offered a dukedom by Queen Victoria in 1886 and 1892, but declined both offers, citing the prohibitive cost of the lifestyle dukes were expected to maintain.


          When Salisbury died his estate was probated at 310,336 pounds sterling. In 1900 Salisbury was worth 6.56 million, about 374 million in 2005.


          


          Legacy


          Salisbury is seen as an icon of traditional, aristocratic conservatism. The academic quarterly Salisbury Review was named in his honour upon its founding in 1982.


          Clement Attlee (Prime Minister, 1945-1951) believed Salisbury to be the best Prime Minister of his lifetime.


          


          Family
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          Salisbury was the third son of James Gascoyne-Cecil, 2nd Marquess of Salisbury, a minor Tory politician. He went against his father's wishes and married Georgina Alderson, the daughter of Sir Edward Alderson, a moderately notable jurist. Robert and Georgina had eight children, all but one of whom survived infancy.


          
            	Lady Beatrix Maud Gascoyne-Cecil ( 27 April 1950), married William Waldegrave Palmer, 2nd Earl of Selborne


            	Lady Gwendolen (Gascoyne-)Cecil ( 28 September 1945), author, and biographer of her father; she never married.


            	Lady Fanny Georgina Mildred Gascoyne-Cecil ( 24 April 1867), died as infant


            	James Gascoyne-Cecil, 4th Marquess of Salisbury ( 23 October 1861 4 April 1947)


            	Lord (Rupert Ernest) William (Gascoyne-)Cecil ( 9 March 1863 23 June 1936)


            	(Edgar Algernon) Robert (Gascoyne-)Cecil, 1st Viscount Cecil of Chelwood ( 14 September 1864 24 November 1958)


            	Lord Edward (Gascoyne-)Cecil ( 12 July 1867 13 December 1918)


            	Hugh Richard Heathcote (Gascoyne-)Cecil, 1st Baron Quickswood ( 14 October 1869 10 December 1956)

          


          


          Lord Salisbury's First Government, July 1885February 1886
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              Arms of Robert Gascoyne-Cecil
            

          


          
            	Lord Salisbury  Secretary of State for Foreign Affairs and Leader of the House of Lords


            	Lord Iddesleigh  First Lord of the Treasury


            	Lord Halsbury  Lord Chancellor


            	Lord Cranbrook  Lord President of the Council


            	Lord Harrowby  Lord Privy Seal


            	Sir Richard Cross  Secretary of State for the Home Department


            	Sir Frederick Stanley  Secretary of State for the Colonies


            	William Henry Smith  Secretary of State for War


            	Lord Randolph Churchill  Secretary of State for India


            	Lord George Hamilton  First Lord of the Admiralty


            	Sir Michael Hicks Beach  Chancellor of the Exchequer and Leader of the House of Commons


            	The Duke of Richmond  President of the Board of Trade


            	Lord John Manners  Postmaster-General


            	Lord Carnarvon  Lord Lieutenant of Ireland


            	Lord Ashbourne  Lord Chancellor of Ireland


            	Edward Stanhope  Vice President of the Council

          


          


          Changes


          
            	August 1885  The Duke of Richmond becomes Secretary for Scotland. Edward Stanhope succeeds him at the Board of Trade. Stanhope's successor as Vice President of the Council is not in the Cabinet.


            	January, 1886  The Lord Lieutenancy of Ireland is put into commission. William Henry Smith becomes Chief Secretary for Ireland. Lord Cranbrook succeeds him as Secretary for War, while remaining Lord President.

          


          


          Lord Salisbury's Second Government, August 1886August 1892


          
            	Lord Salisbury  First Lord of the Treasury and Leader of the House of Lords


            	Lord Halsbury  Lord Chancellor


            	Lord Cranbrook  Lord President of the Council


            	Lord Cadogan  Lord Privy Seal


            	Henry Matthews  Secretary of State for the Home Department


            	Lord Iddesleigh  Secretary of State for Foreign Affairs


            	Edward Stanhope  Secretary of State for the Colonies


            	William Henry Smith  Secretary of State for War


            	Lord Cross  Secretary of State for India


            	Lord George Hamilton  First Lord of the Admiralty


            	Lord Randolph Churchill  Chancellor of the Exchequer and Leader of the House of Commons


            	Lord Stanley of Preston  President of the Board of Trade


            	Lord John Manners  Chancellor of the Duchy of Lancaster


            	Sir Michael Hicks Beach  Chief Secretary for Ireland


            	Arthur James Balfour  Secretary for Scotland

          


          


          Cabinet after the reorganization of January 1887


          
            	Lord Salisbury  Secretary of State for Foreign Affairs and Leader of the House of Lords


            	William Henry Smith  First Lord of the Treasury and Leader of the House of Commons


            	Lord Halsbury  Lord Chancellor


            	Lord Cranbrook  Lord President of the Council


            	Lord Cadogan  Lord Privy Seal


            	Henry Matthews  Secretary of State for the Home Department


            	Sir Henry Holland  Secretary of State for the Colonies


            	Edward Stanhope  Secretary of State for War


            	Lord Cross  Secretary of State for India


            	Lord George Hamilton  First Lord of the Admiralty


            	George Goschen  Chancellor of the Exchequer


            	Lord Stanley of Preston  President of the Board of Trade


            	Lord John Manners  Chancellor of the Duchy of Lancaster


            	Arthur James Balfour  Chief Secretary for Ireland


            	Charles Thomson Ritchie  President of the Local Government Board


            	Sir Michael Hicks Beach  Minister without Portfolio

          


          


          Further Changes


          
            	February 1888  Sir Michael Hicks Beach succeeds Lord Stanley of Preston as President of the Board of Trade


            	1889  Henry Chaplin enters the Cabinet as President of the Board of Agriculture.


            	October 1891  Arthur James Balfour succeeds William Henry Smith (deceased) as First Lord of the Treasury and Leader of the House of Commons. William Lawies Jackson succeeds him as Irish Secretary.

          


          


          Lord Salisbury's Third Government, June 1895July 1902


          
            	Lord Salisbury  Secretary of State for Foreign Affairs and Leader of the House of Lords


            	Arthur James Balfour  First Lord of the Treasury and Leader of the House of Commons


            	Lord Halsbury  Lord Chancellor


            	The Duke of Devonshire  Lord President of the Council


            	Lord Cross  Lord Privy Seal


            	Sir Matthew White Ridley  Secretary of State for the Home Department


            	Joseph Chamberlain  Secretary of State for the Colonies


            	Lord Lansdowne  Secretary of State for War


            	Lord George Hamilton  Secretary of State for India


            	George Joachim Goschen  First Lord of the Admiralty


            	Sir Michael Hicks Beach  Chancellor of the Exchequer


            	Charles Thomson Ritchie  President of the Board of Trade


            	Henry Chaplin  President of the Local Government Board


            	Lord James of Hereford  Chancellor of the Duchy of Lancaster


            	Aretas Akers-Douglas  First Commissioner of Works


            	Lord Cadogan  Lord-Lieutenant of Ireland


            	Lord Ashbourne  Lord Chancellor of Ireland


            	Lord Balfour of Burleigh  Secretary for Scotland


            	Walter Hume Long  President of the Board of Agriculture

          


          


          Changes


          November 1900  Complete reorganization of the ministry:


          
            	Lord Salisbury  Lord Privy Seal and Leader of the House of Lords


            	Arthur James Balfour  First Lord of the Treasury and Leader of the House of Commons


            	Lord Halsbury  Lord Chancellor


            	The Duke of Devonshire  Lord President of the Council


            	Charles Thomson Ritchie  Secretary of State for the Home Department


            	Lord Lansdowne  Secretary of State for Foreign Affairs


            	Joseph Chamberlain  Secretary of State for the Colonies


            	William St John Brodrick  Secretary of State for War


            	Lord George Hamilton  Secretary of State for India


            	Lord Selborne  First Lord of the Admiralty


            	Sir Michael Hicks Beach  Chancellor of the Exchequer


            	Gerald William Balfour  President of the Board of Trade


            	Walter Hume Long  President of the Local Government Board


            	Lord James of Hereford  Chancellor of the Duchy of Lancaster


            	Aretas Akers-Douglas  First Commissioner of Works


            	Lord Cadogan  Lord-Lieutenant of Ireland


            	Lord Ashbourne  Lord Chancellor of Ireland


            	Lord Balfour of Burleigh  Secretary for Scotland


            	Robert William Hanbury  President of the Board of Agriculture
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              	Born

              	June 6, 1868 (1868-06-06)

              Stoke Damerel, England
            


            
              	Died

              	March 29, 1912 (aged43)
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          Captain Robert Falcon Scott, CVO, RN, ( 6 June 1868, "Outlands"  29 March 1912) was a British Royal Navy officer and Antarctic explorer. In the so-called "Race to the South Pole" Scott was second, behind the winning Norwegian Roald Amundsen; he and his four companions died whilst trying to return to their base. Scott has become one of the most famous, and tragic, personalities of the Heroic Age of Antarctic Exploration.


          


          Early life


          Scott was the third eldest son of a large family at "Outlands", Stoke Damerel, in Devonport, England, to John Edward Scott, a brewer and magistrate, and Hannah ( ne Cuming). He had two elder sisters and a younger brother named Archibald. In 1881, Scott briefly attended Stubbington House School, in Hampshire, before he left home at the age of 13 to join the naval training ship HMS Britannia at Dartmouth and began his training.


          There was a significant naval tradition in Scott's family and Scott joined the Navy as a midshipman in 1882, aged 13 years. He first sailed on HMS Boadicea, the flagship of the English Channel Fleet at that time. He transferred to HMS Rover in 1887. He was promoted to sub-lieutenant on his transfer to HMS Spider. Scott rose to become an engineering lieutenant in 1891 on HMS Amphion, specialising in torpedoes. He became a First Lieutenant in 1892 aboard HMS Majestic, at the time the flagship of the Channel fleet.


          In 1893, his father was forced to sell the brewery in Plymouth and, in 1895, relocate the family to Somerset where he managed a brewery until his death in 1897.


          


          Discovery expedition 1901-1904


          At the request of Sir Clements Markham, the former polar explorer and then President Royal Geographical Society, Scott commanded the National Antarctic Expedition, which began in 1901, in Discovery. The major achievements of the expedition were an exploration of the Ross Sea; the land to the east of the ice sea being sighted for the first time and named "King Edward VII Land" in honour of the then British monarch; the Polar Plateau was discovered; and a new "furthest south" was achieved. Scott and Dr Edward Wilson reached 8217 S on December 31, 1902. Ernest Shackleton did not reach this far south, having been ordered to stay behind with the dogs at 8215  S. Shackleton was Scott's third lieutenant on the expedition.


          Many biographers of both men have written of an intense personal animosity and rivalry between the two. However, Ranulph Fiennes, in his 2003 biography of Scott, writes that there was little evidence of this and that the two were friendly on the man-hauling expedition. Fiennes dismisses the autobiography of Albert Armitage, Scott's navigator and second-in-command, whose account provides most of the primary source data of the split between Scott and Shackleton, because Armitage, Fiennes says, felt slighted by Scott. Fiennes wrote that Shackleton was sent home early, on the first relief ship, from the Discovery expedition because he was ill, as Scott claimed, rather than because of a strained relationship between the two, as others have suggested. Scott and Shackleton both organised and led further expeditions, and found themselves in competition for experienced personnel and financial support.


          The Chief Engineer, Reginald Skelton, who was in charge of photography, was the first person to discover an Emperor Penguin breeding colony and to photograph Emperor Penguins.


          


          Terra Nova expedition 1910-1913


          Scott was keen to return to Antarctica, and it was evident that he had enjoyed the command and the involvement with scientific endeavour, and had a strong personal desire to be the first to the South Pole. It took nearly eight years for him to mount a second expedition because of problems raising public interest when the North Pole was a much more immediate challenge, and in handling financial difficulties in his family.


          


          Preparations


          He married Kathleen Bruce on September 14, 1908. Following the birth of his only son, Peter, in September 1909, he embarked on his second polar expedition. His ship, Terra Nova, left London on June 1, 1910, sailing via Cardiff, which it left on June 15. Scott sailed with the ship only as far as Rotherhithe and then returned to London to continue raising money for the expedition, and departed a month later to join the ship in South Africa.
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          Scott was informed en route that Roald Amundsen, who had appeared to have been preparing an expedition to the North Pole, was instead heading south. It has been suggested that Amundsen did not mean to deceive Scott, but that Nansen had lent him the unique ship Fram specifically for the Arctic journey. Like Scott, Amundsen had borrowed heavily to fund his expedition, and finding his financing threatened by the 1909 North Pole claims of Frederick Cook and Robert Peary, turned to the South Pole in an attempt to recoup his costs. Amundsen sent word to Scott, and hosted a party of Scott's men at his camp in Antarctica, offering them a site next to his as a base. This amity aside, in the public mind there was certainly now a 'race to the Pole'. Scott could not have avoided it: a large part of the interest and funding for the expedition was based on priority, and Scott could not have been unaffected personally by a desire to be first.


          Scott's expedition had a very large scientific component that went well beyond the observations (primarily geographical and meteorological) that were expected of exploration parties at the time. Scott carried equipment and had a programme of work for extensive geological and zoological study. Partly for this reason, and also because Terra Nova did not have the strength of the Fram to withstand the ice further south, he elected to set up his base camp on Ross Island, some 100 km north of Amundsen's, who had set up base on the edge of the Ross Ice Shelf, called the Ice Barrier at the time, hundreds of miles from the nearest land.


          


          South Pole and return
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          After a year spent undertaking science work, and laying provisions along the route of the party who were to make the journey to the South Pole, a five-man party (Scott, Lieutenant Henry Bowers, Dr Edward Wilson, Petty Officer Edgar Evans and army Captain Lawrence Oates) was selected for the final stretch to the pole itself. On arriving at the South Pole on January 17- January 18, 1912, Scott found that Amundsen had been there a month earlier - Scott had predicted some months before this would probably be the case. Amundsen had planted a Norwegian flag along with letters for Scott and his king. Although the letters showed that Amundsen respected Scott's ability to get there and back Scott wrote in his diary that it did not conceal his disappointment.


          Amundsen returned to his base in good order, while Scott's entire party perished on the return journey. Scott acknowledged that there had been no margin for error or delay in his calculations and his party succumbed to injury, frostbite, malnutrition and exhaustion. As their progress slowed the worsening and unusually cold weather further reduced their pace.


          Two members of Scott's party, unbeknownst to him, were already carrying injuries - Evans and Oates. The first to die was Evans, who suffered a swift mental and physical breakdown near the foot of the Beardmore Glacier. The reasons for this and actual cause of death shortly afterwards remain uncertain although the following theories have been advanced:

          - A head injury that may have gone unnoticed during a minor fall.

          - Secondary effects from a deep cut sustained to his hand whilst repairing a sledge on the thirty-first day, where lack of vitamin C and reduced blood flow to the hand due to the extreme cold would have prevented the injury from healing properly.

          - Scurvy owing to vitamin deficiency.

          - Effects of starvation and weight loss.

          - Hypoglycaemia and hypothermia.

          Oates, already suffering from a strained tendon which he mentioned in his diary at the time, was afflicted by frostbite and lost the use of one foot which made it very hard for him to keep up. Because the party would not abandon him to die, their progress was critically slowed. Oates' condition deteriorated, until at a point some 30 miles short of the One Ton supply depot he came to the view that he could not go on and his disability was endangering the remainder of the party. Waking on the morning of March 17, 1912, Oates left the tent, stepping out into the blizzard with the memorable words "I am just going outside and may be some time." It was his 32nd birthday. His body has never been found.


          


          Final words


          The tent containing the bodies of the remaining three members of the South Pole party was found six months later by a search party led by Atkinson, which included amongst others Apsley Cherry-Garrard - the last camp was only 11 miles (20 km) from the One Ton supply depot. With them were found their diaries, letters to family and friends and a "Message to the Public" written by Scott. In January 2007, Scott's family released the content of his final letter to his wife, entitled, To my widow. Their sled was still loaded with rock samples from the Queen Alexandra Range. Scott's journal said:


          
            Had we lived I should have had a tale to tell of the hardihood, endurance and courage of my companions which would have stirred the heart of every Englishman. These rough notes and our dead bodies must tell the tale...We shall stick it out to the end, but we are getting weaker of course and the end cannot be far. It seems a pity, but I do not think I can write more. For God's sake, look after our people.


             Scott's journal

          


          Cherry-Garrard records that after retrieving the diaries and the rock samples, the tent was collapsed over the bodies of Scott, Wilson and Bowers and a cairn of ice and snow erected to mark the place. Atkinson knew that the place they made this burial was part of the Ross Ice Shelf, moving north towards the open sea at 500 metres a year, and that effectively they were committing the bodies to the sea. The search party also looked further south for Oates' body, but found only his sleeping bag. They erected a cairn near the spot in memory of "a very gallant gentleman".


          Scott famously left instructions to his wife, regarding their son, to "try and make the boy interested in natural history if you can". Peter Scott went on to found the Wildfowl and Wetlands Trust and the World Wide Fund for Nature.


          


          Posthumous "Scott of the Antarctic" legend
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          News of Amundsen's success reached Europe before Scott's fate was known. When the deaths of Scott and his companions became known grief was expressed throughout the British Empire. Cherry-Garrard described the sombre mood as the Terra Nova returned to New Zealand with the remaining expeditioners. Scott's eloquent diary became a best-seller, and through it the public became acquainted with the story of Oates and Scott. Books, art, sculpture, film and poetry subsequently developed the tragic and heroic aspects of the story. Streets, churches and towns throughout the British Empire were named after Scott and his companions.


          Amundsen's achievement was eclipsed in the British Empire by Scott's reputation. There were accusations that Amundsen had breached convention by intruding into the Ross Sea, which had since James Clark Ross's discovery in 1841 been - in the public mind - an area of exclusively British endeavour. Conventions in exploration of that time gave subsequent exploration rights to the nation that had discovered an area. The public (but not Scott) was unaware that Norway had undertaken significant exploration work at the invitation of the British in the Ross Sea in 1893 and 1898, and on the later expedition discovered the Bay of Whales that Amundsen used as his base in 1911.


          The mythologising of Scott, particularly after Cherry-Garrard's publication of The Worst Journey in the World took on an extra dimension - that of Scott as the flawed but very human character compared with Amundsen. Amundsen was portrayed in the British press as a professional explorer in an age where the amateur was seen as morally superior, and as a man pursuing personal ambition rather than national glory or the advancement of science. In fact, Amundsen was not unlike Scott, a highly-driven amateur who had at times difficult relations with his men and was uncomfortable in the public spotlight.


          Scott's widow Kathleen Scott (later Baroness Kennet) was granted the rank (but not the style) of a widow of a Knight Commander of the Order of the Bath, but Scott was not knighted posthumously, there being no such provision in English law. Kathleen Scott had a reputation for being independent and strong willed, and never more formidable than when defending the reputations of Robert Scott and their child, Peter.


          


          Memorials


          The Scott Polar Research Institute (SPRI) was founded in 1920 as the UK national memorial to Scott and his companions. A centre for research into the Polar regions and glaciology, it is part of the University of Cambridge.


          Scott's brother-in-law, the Reverend Lloyd Harvey Bruce, was the rector of the Warwickshire village of Binton, and he commissioned a large stained glass memorial window, showing scenes from Scott's expedition, which still exists.


          A large and recently refurbished memorial to Scott can be found in Plymouth, England overlooking the harbour. It is engraved with words from Scott's journal.


          Other notable memorials are in Christchurch and Port Chalmers, New Zealand, the Terra Nova's last two ports of call before sailing for Antarctica. The New Zealand permanent research base on Ross Island and the US permanent research base at the Pole are named Scott Base and Amundsen-Scott South Pole Station respectively.


          In 1915 the people of Cardiff, Wales, raised a monument to Scott in Roath Park lake, in the form of a lighthouse with a small replica of his ship. The plaque reads, "Sailed in the Terra Nova from the port of Cardiff June 15 1910...to locate the South Pole, and in the pursuit of that great and successful scientific task, laid down their lives in Antarctic Regions. March 1912. Britons All, And very Gallant Gentlemen." Cardiff's affinity with Scott continues and in 2003 at Cardiff Bay near the site where Terra Nova and its crew left on her fateful trip, "The Captain Scott Memorial", a sculpture by Jonathan Williams, was unveiled.


          In 1912 The Explorers Club in New York elected Scott posthumously (a rarity for the Club) to its highest category of membership, Honorary Member.


          


          The debate


          Criticism of Scott, and particularly of his planning for and conduct of the expedition was naturally muted at the time of his death, and in the First World War that followed. In addition to the pressure brought by the public and institutions, and by Scott's widow, Kathleen, to preserve Scott's memory unsullied, there was a natural reluctance by those who had direct knowledge of the circumstances of that expedition to speak ill of the dead, or enter the public fray.


          


          Cherry-Garrard


          Nevertheless, there was sufficient dissent from the view of Scott as 'faultless hero' for Apsley Cherry-Garrard (A. C-G.) in his 1922 classic The Worst Journey in the World to address questions regarding Scott's competence. In doing so he opened the public debate on Scott, and the view that Scott was in some ways a flawed man whose character and errors of judgement contributed to the failure of the expedition. Cherry-Garrard, with the benefit of having been there, observed that the expedition was a success from the scientific viewpoint. He had no illusions that the scientific achievement was anything but modest, but saw that it was part of a process of building knowledge of Antarctica. As a biologist he believed that a better understanding of the wildlife of Antarctica (particularly penguins) was a worthwhile endeavour. He indicated that there was nothing to be learnt from these early explorers in regard to travel across Antarctica, predicting the future lay in air travel.


          Cherry-Garrard's defence of the scientific achievement of the expedition did not extend without qualification to Scott's planning and management. Cherry-Garrard had lost his closest friends, Wilson and Bowers, and he held Scott responsible to some degree. Cherry-Garrard clashed with Kathleen on what was appropriate to say publicly, with the result that his criticism in his book was muted, and the full story remained in his private papers. Cherry-Garrard was also troubled by his own role in resupplying by not continuing beyond One Ton Depot in March 1912 while Scott was only 55 miles further south. Although in this regard Cherry-Garrard was following explicit orders.


          Scott's expedition's nutritional requirements were calculated prior to departure according to the knowledge available at the time. However, as Cherry-Garrard comments his book (Worst Journey in the World pp 573-576) the true value of all vitamins in promoting adequate nutrition was not known to Scott when he went South in 1910.


          Some years later, the surgeon with Scott's expedition Edward L Atkinson RN, was able to research the nutritional value of the Expedition's rations using the then latest knowledge and standards. In 1922 Cherry-Garrard summarised these findings as showing that laborious work at a temperature of zero Fahrenheit [-17 Celsius](which A. C-G. describes as "a fair Barrier average temperature to take") requires 7700 Calories. The actual "Barrier ration" used would generate 4003 Calories. Similar nutritional requirements for laborious work at -10 Fahrenheit [-23 Celsius] (which A. C-G. describes as "an average high-plateau temperature") would require an average of 8500 Calories. The actual "Summit ration" would have generated 4889 Calories. These values were calculated for total absorption of all food-stuffs. However, in practice the total absorption of all ingested food did not take place [because of the vitamin imbalance in the rations]. Cherry-Garrard adds that this was especially noticeable on the expedition in the case of fats: visually confirmed by the presence of undigested fat in the faeces of men, ponies and dogs alike.


          Cherry-Garrard concludes "There is no censure attached to this criticism. Our ration was probably the best which has been used: but more is known now than was known then. We are all out to try and get these things right for the future" (Apsley Cherry-Garrard, The Worst Journey in the World, p575)


          


          Huntford and Fiennes


          Others have also weighed into this debate, notably Roland Huntford (The Last Place on Earth, 1979) and Ranulph Fiennes (Captain Scott, 2003). Not just the elevation of Scott's reputation but also the diminishment of Amundsen's achievement deserved 'correction', and the public seemed to gain an appetite for this by the 1970s. At that stage, looking back over 50 years, with nearly all of the participants dead, there was not much opportunity to discover new facts about the case, and the discussion has turned largely on analysis of diaries of other participants, the extent of pre-expedition Arctic research and its impact on preparations, and the motives of and decisions made by Scott, frequently with reference to Amundsen as a model of what Scott should have done and could have achieved. This comparison is unfair to both as the motives of the two men were different and they had different experience. Scott at the time was the most experienced Antarctic expedition leader whereas Amundsen's experience had been in the Arctic.


          A television series called Blizzard: Race to the Pole was aired in August 2006, following a Norwegian and a British group recreating the Scott and Amundsen expeditions using the same equipment as would have been available to the original teams. However, because the use of dogs is not permitted in Antarctica, the series was filmed on Greenland.


          


          Orders relating to the dogs


          Huntford and Fiennes have both weighed into the debate concerning Scott's various orders about how the expedition's dogs were to be used after their return from the Barrier stage of the polar journey. These orders may be summarised:-


          
            	Standing Order: The dogs were "not to be risked" since they would be required for scientific journeys during the next season

          


          
            	Orders to Meares, repeated to Simpson (i/c Cape Evans base), October 1911: Dogs to be used to transport 5 Excess Summit rations, or at all hazards 3, and as much dog food as they could carry, to One Ton Depot by 10th January 1912

          


          
            	Message to Simpson via Bernard Day, November 1911: In the event of the dog teams not returning from the Barrier in time to fulfil the above order, make sure that at least the minimum requested XS rations were deposited, by manhauling

          


          
            	Verbal order to Atkinson at Beardmore summit, 22nd December 1911 (Atkinson would be i/c Cape Evans on his return there): Ensure that the depot is laid, and bring the dogs southward to meet the polar party

          


          
            	Final order Jan 1912, delivered to Atkinson via Lt Evans around 22nd February 1912: Bring the dogs down to 82 or 83 degrees S, to meet the polar party. (This order was impractical by the time it was received)

          


          Fiennes argues that these orders were not contradictory but were sensible and clear updatings as circumstances changed, while Huntford accuses Scott of muddle and confusion. One difficulty is that some of the orders were verbal and therefore liable to possible misinterpretation. Another is that Scott did not see fit to clarify his intentions when changing the orders. For example, was he signalling by his later orders that the dogs might, after all, be needed to see the polar party home safely, or did the "not to be risked" framework still apply? Whether it was ultimately Scott's fault, or that of his subordinates in not carrying them out fully (e.g. the requested dog food depot was never laid and was vital for any journey with dogs south of One Ton), it appears that the resulting confusion over the orders may have helped prevent the mounting of any meaningful attempt to relieve Scott. But other factors, such as shortage of experienced manpower, the poor physical condition of Scott's party by mid-March and the adverse weather that finally overwhelmed it, might have rendered any such attempt futile.


          


          Some grounds for a comparison


          The existing record shows that Scott and Cherry-Garrard were unstinting in praise for Amundsen's methods and abilities as an explorer, and that Scott particularly foresaw that Amundsen would reach the Pole first because he used dogs rather than ponies and so would be able to start earlier in the season than Scott with his ponies. Amundsen had camped on the Ross Ice Shelf 60 miles (96 km) closer to the Pole but there was no known route up to the polar plateau near there. Amundsen was fortunate in finding a route closer to his base. In that sense they agree with modern interpreters of Amundsen's achievement. Neither Scott nor his financial backers saw the expedition as having as its sole purpose simply getting to the South Pole and it was necessary to stress this aspect to gain funding and public support. The scientific aspect was important in selling the expedition to institutions and business, who might see little commercial benefit in journeying to the frozen pole, but who could see profit in the advancement of knowledge of animal and mineral resources on the reasonably accessible coast. This was of course long before the concept of a non-commercial Antarctica, where no country had claim to any part of the continent.


          The dual nature of Scott's expedition, incorporating both scientific and exploratory endeavour, needs to be taken into account by anyone making a comparison with Amundsen's, which was focused on the single task of reaching the pole. This is important not just in trying to weigh up the 'real' achievement of each, but in understanding some of the compromises that Scott made to accommodate science. This is not to say that any comparison of Scott's and Amundsen's methods is invalid, or that Scott did not clearly make mistakes. However, the tendency in the literature is to characterize Scott either as a faultless hero struggling against impossible conditions or a bumbling oaf who lead his men to certain and foreseeable death. Neither characterization is accurate, and the historical record needs to be interpreted with care. Some of the key considerations are:


          
            	Scott did not have a ship to equal the immensely strong purpose-built Arctic exploration ship Fram, and had no funds to build one. Nor was the Fram available for hire - it had been contracted by Amundsen in order to make an attempt on the North Pole in 1909-1910. Knowing that the Terra Nova was not as strong a ship as the Fram, or even his previous ship Discovery, Scott did not wish to risk taking it into seas further south than Ross Island where it might be trapped in sea ice for the duration of the Antarctic winter, as Discovery had been. Scott instead had plans for the Terra Nova to run resupply missions between Ross Island and New Zealand. Amundsen on the other hand, having diverted his efforts from the North to the South Pole, had an ideal ship in the Fram for penetrating to the Bay of Whales on the southernmost shore of the Ross Sea, closer to the South Pole, and for over-wintering there on board.

          


          
            	Scott and his financial backers had made geological exploration a significant component of the expedition's work. The Bay of Whales, a small notch in the immense Ross Ice Shelf, hundreds of miles from land, was unsuitable as a base for geological work, even if it was an ideal base for launching a 'dash' to the South Pole. Scott's base at Cape Evans on Ross Island, with access to the Trans-Antarctic mountain range to the west was a better base for geological exploration.

          


          
            	Scott had made a trial expedition south across the Ice Shelf during his Discovery Expedition, learning much about the difficulties of Antarctic travel. It was Shackleton in his 1908 attempt who pioneered the route up the Beardmore Glacier to the central plateau and the Pole. Scott followed in Shackleton's footsteps and learned from his expedition. Amundsen took a chance that there was another way up to the plateau, in a direct line between his base on the Bay of Whales and the South Pole. Amundsen's gamble paid off. Scott believed from his and Shackleton's previous experiences that it would not be possible to get dogs up the Beardmore, and so laid all of his plans around man-hauling sleds above the Beardmore. Though man-hauling would inevitably mean slower progress, during the many months of planning his assault on the Pole, Scott never would have appreciated that he would become involved in a 'race', and therefore would be choosing as sure a method of reaching his goal as possible. He would have felt confident man-hauling would achieve that goal, but with his lack of experience of dog-handling he would have considered this as a risk.

          


          
            	Scott did not have Amundsen's experience of the Arctic and particularly lacked Amundsen's intimate knowledge of the Inuit and their way of life, which included an understanding of the proper selection and management of dog teams. Amundsen had also ensured that he would have the first choice of any available sled dogs if Scott should try to obtain them, Scott however did not and was barely convinced to take any dogs at all. Scott did not have Amundsen's supreme confidence in the ability of dogs, and used them only as part of his strategy below the Beardmore Glacier. He took two motorised sled/tractors and Siberian ponies as well, the advantage the motorised sleds provided was swiftly nullified however, when one of the sleds fell through thin ice into the sea. Scott did consult Nansen, who had Arctic experience, and on Nansen's recommendation took with him Tryggve Gran, an expert Norwegian skier who had been planning his own expedition to the North Pole. Scott's growing confidence in the dog teams was evidenced by the vital role he gave them in the follow-on depot resupply that he would need on his return journey. However, Scott had castigated Meares, the dog driver, to the point to where Meares left the expedition at first chance, leaving only Dmitri, a young Russian dog handler, as the only one left who understood dog driving. Scott had left four orders concerning the resupply effort, the last of which was given verbally to Lt. Evans, who succumbed to scurvy, failing to pass along the most urgent request. Dr Atkinson assigned Apsley-Garrard to take Dmitri and two dog teams to resupply the One Ton Depot and to go as far beyond as he saw fit. Apsley-Garrard was pinned down at the depot for several days by a blizzard, and could not go farther due to the limited amount of dog food that remained. Turning around at that point, he and Dmitri barely survived the return trip.

          


          
            	Criticism of Scott based upon his lack of knowledge of the practices of Arctic natives needs to be considered in light of the fact that a) many Arctic natives have died while on long voyages despite their intimate knowledge of the environment; b) considerable loss of life was a common feature of polar expeditions in the Heroic and pre-Heroic age, with many expeditions coming off far worse than Scott's; and c) that quite a few explorers, Shackleton in particular, used practically the same methods and equipment without coming to disaster.

          


          
            	Oates noted that the dogs and ponies were both affected by parasites picked up in Siberia, and that the feeding regimes for both were unsatisfactory. It has been suggested that Scott was unduly sentimental about the dogs and ponies, but his decisions about their deployment was largely dictated by his desire to conserve them for further scientific exploration intended to go ahead in 1912, and by his conviction that neither ponies nor dogs would be able to get up the Beardmore Glacier onto the central plateau and the final route to the South Pole. Scott relied on Shackleton's experience with ponies in Antarctica, and knew that they would not be able to start working until later in the spring than the more hardy dogs. He knew that his strategy of using ponies meant that the time available to make the dash to the Pole and return safely was reduced. In 1911 when he heard that Amundsen was at the Bay of Whales with nearly 100 dogs Scott stated that Amundsen's ability to get away earlier with his dogs-only hauling strategy meant that - barring misadventure - Amundsen would get to the South Pole first.

          


          
            	Some commentators have suggested that Scott underestimated the effect of changing his original plan to take only four men to the South Pole in terms of food consumption. However, Scott's diary records that the party ran short of food only when beset by blizzards, well after they had descended the plateau and had replenished their supplies at several of the depots. As Scott approached the South Pole he would have been increasingly aware - because of their rate of travel during the earlier part of the expedition climbing the Beardmore glacier - that they had little margin for error on their return journey. However, by the end they did get to within eleven miles of a food depot which would have meant safety, only failing having been forced to remain in their tents by blizzards for seven or eight days. By comparison with the previous Shackleton expedition this margin is comfortable.

          


          
            	Scott's record shows that apparently sealed cans of fuel from the depots were completely or partially empty, possibly due to the failure of the leather seals in the cold. This shortage of fuel for cooking, melting ice for water and heating the tent made the return journey more debilitating. The leakage from these cans is however a well known fact, and was experienced by both Amundsen and Scott in earlier expeditions, Amundsen however acted on the problem and had soldered the cans to prevent leakage.

          


          
            	Numerous accounts portray Scott's dedication to proper British behaviour as a foolish affectation without attempting to understand its cultural significance to a man of his time and place.

          


          
            	More recent weather records have shown that March 1912 was particularly cold being 15 - 20F below the average for the time of year . It is clear that Scott encountered bad weather towards the end of his journey in March (a time at which the weather is always unsettled on the Ross Ice Shelf, it had been similarly cold the previous year when Lt. Evans made a one week expedition to resupply several depots). It is now known that the route up the west side of the Ross Ice Shelf that Scott used is subject to worse weather than Amundsen's easterly route. However, Scott endured weather conditions that may occur only once every 16 years, on average 20F colder with blizzards for long periods. The low temperatures they encountered on the Ross Ice Barrier meant that their sledge would not slide easily over the snow in the familiar way. Their task can be better compared to pulling a full bathtub across the Sahara. Scott and his meteorologist, Simpson, had estimated that the temperatures would be high enough to allow the sledge to slide more easily. The bottom line, however, is that Scott acknowledged his margin of safety in respect of the weather was very narrow. It has also been observed that the conditions on the Ross Ice Shelf encountered by Scott were not much different from those encountered by Shackleton, and detailed in his published diary.

          


          
            	Scott's polar party was not fully aware of the nutrition requirements of the task they were undertaking. In 1910 the precise role of vitamin c in the aetiology of the disease scurvy was unclear but was surmised by some, including Scott, as was the likely presence of the vitamin in fresh meat. On numerous occasions, over the course of the expedition as a whole, Scott ordered those seen to be suffering from scurvy to increase their intake of fresh meat, which did result in the recovery of the sufferer. Similarly, Scott's Polar Party often ate lightly cooked horse and seal meat which would have provided enough vitamin c to ward off scurvy in most cases. Scott took large quantities of dried meat ( pemmican) which was not high in fat although he did add extra fat to the rations used on the high polar plateau. The massive loss of body weight caused by the physical effort reduced the insulation from their own fat and made them more susceptible to cold. Although the precise cause of the deterioration of health and ultimate death of Scott and his companions is not known, Scott certainly noted that he felt they were getting insufficient nutrition. In Blizzard:Race to the Pole it was shown that body weight lost by the man-hauling team was split between fat and muscle.

          


          
            	Scott made a virtue of his dedication to science. Amundsen set out only to reach the Pole and get back alive, however Scott had a supposedly scientific goal. Even as they were dying, Scott and Wilson continued to haul over 14 kg of rock samples. Scott could have left the samples at one of the cairns along the way to be picked up later, or not taken them at all, accepting that his mission was not primarily scientific, and his failure to do so might have been due to his desire to salvage some 'immediate result' to show for his otherwise failed journey to the South Pole - or simply due to lack of clear thinking brought on by exhaustion. The present-day Antarctic explorer Ranulph Fiennes has suggested that the extra weight would not have been a major handicap, even when they were short of food at the end of the trek.

          


          
            	Scott was continuously concerned about raising sufficient money to equip the expedition adequately. A considerable amount had been borrowed, and the ability to repay it (through further donations and product endorsements) in large part depended upon the expedition being successful in their attempt to be the first to the South Pole. As it was, neither Scott nor Cherry-Garrard noted deficiencies in the equipment due to lack of funds, but they did note that the need for Scott to spend time raising funds took him away from day to day planning and management of the expedition at critical junctures. Scott's last entry in his diary, reflecting his concern at the fate of 'our people' back home, was written with a mind to the financial burden that they bore, and which he thought they would not be able to meet following the failure of the expedition. It should be noted that Amundsen, in turning at the last moment to an attempt on the South Pole, was said to be mindful of his debts incurred in hiring the Fram. When Robert Peary claimed to have beaten him to the North Pole in 1909, Amundsen had to quickly look elsewhere for some significant 'exploration achievement' that would enable him to raise funds to cover his debts.

          


          
            	Many commentators point to Scott's death, juxtaposed to Amundsen's survival, as prima facie evidence of Scott's incompetence, rather than a simple matter of bad luck. It is true that if Scott had had a larger safety margin he could have survived the final storms and made the One-Ton Depot once they cleared. But it is also true that had there been no storms he almost certainly would have made it to the depot and survived his great South Pole expedition.
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          J. Robert Oppenheimer ( April 22, 1904  February 18, 1967) was an American theoretical physicist and professor of physics at the University of California, Berkeley. He is known for his role as the scientific director of the Manhattan Project: the World War II effort to develop the first nuclear weapons at the secret Los Alamos National Laboratory in New Mexico. For this reason he is remembered as "the father of the atomic bomb". In reference to the Trinity test in New Mexico, where his Los Alamos team first tested the bomb, Oppenheimer famously recalled the Bhagavad Gita: "If the radiance of a thousand suns were to burst at once into the sky, that would be like the splendor of the mighty one. Now I am become Death, the destroyer of worlds."


          After the war Oppenheimer was a chief advisor to the newly created United States Atomic Energy Commission and used that position to lobby for international control of atomic energy and to avert the nuclear arms race with the Soviet Union. After provoking the ire of many politicians with his outspoken political opinions during the Red Scare, he had his security clearance revoked in a much-publicized and politicized hearing in 1954. Though stripped of his direct political influence Oppenheimer continued to lecture, write, and work in physics. A decade later President Lyndon B. Johnson presented him with the Enrico Fermi Award as a gesture of political rehabilitation.


          As a scientist Oppenheimer is remembered most for being the chief founder of the American School of Theoretical Physics while at the University of California, Berkeley. At the Institute for Advanced Study he would hold Einstein's old position of Senior Professor of Theoretical Physics. Oppenheimer's notable achievements in physics include the Born-Oppenheimer approximation, work on electron- positron theory, the Oppenheimer-Phillips process, quantum tunneling, relativistic quantum mechanics, quantum field theory, black holes, and cosmic rays.


          


          Childhood and Education


          Robert Oppenheimer was born to Julius S. Oppenheimer, a wealthy textile importer, who had immigrated to the United States from Germany in 1888, and Ella Friedman, a painter. He had one brother, Frank, eight years younger, who also became a physicist.


          Oppenheimer studied at the Ethical Culture Society School. It was founded by Felix Adler to promote a form of ethical training based on the Ethical Culture movement. Informally its motto was "Deeds before creeds." At the school he studied mathematics, science, Greek, French literature, and other subjects. Oppenheimer was a versatile scholar. He was interested in the humanities, in psychotherapy, and in science. He entered Harvard University one year late because he had suffered an attack of colitis. To recuperate he went with a former English teacher to New Mexico. There he fell in love with horseback riding, the mountains, and the plateau of the Southwest. At Harvard he majored in chemistry. He also continued his studies of Greek architecture, classics, art, and literature. He made up for the delay caused by his illness by taking six courses each term and graduating summa cum laude in just three years.


          In his first year as an undergraduate at Harvard Oppenheimer was admitted to graduate standing in physics on the basis of independent study. As an undergraduate he never took a class in physics. During a course on thermodynamics taught by Percy Bridgman Oppenheimer found himself drawn to experimental physics. In 1933 he learned Sanskrit and met the Indologist Arthur W. Ryder at Berkeley. He read the Bhagavad Gita in the original language. Later he cited it as one of the most influential books to shape his philosophy of life.


          


          Europe


          After graduating from Harvard Oppenheimer was encouraged to go to Europe for future study. A world-class education in modern physics was not then available in the United States. He was accepted for postgraduate work at Ernest Rutherford's famed Cavendish Laboratory in Cambridge under the eminent but aging J.J. Thomson.


          Oppenheimer's clumsiness in the laboratory made it apparent that his forte was not experimental but rather theoretical physics. So he left in 1926 for the University of Gttingen to study under Max Born. Gttingen was one of the top centers for theoretical physics in the world. Oppenheimer made a number of friends who would go on to great success, such as Werner Heisenberg, Pascual Jordan, Wolfgang Pauli, Paul Dirac, Enrico Fermi and Edward Teller. At Gttingen Oppenheimer was known for being a quick student. However, he was also known for being too enthusiastic in discussions, sometimes to the point of taking over seminar sessions, a fact that irritated some of Max Born's pupils so much that they signed a petition to make Oppenheimer stay quiet during class (Born left it out on his desk where Oppenheimer could read it, and it was effective without a word needing to be said). In 1927 Oppenheimer obtained his Ph.D. at the young age of 22 at the University of Gttingen, supervised by Born. After the oral exam for his Ph.D., the professor administering it is reported to have said, "Phew, I'm glad that's over. He was on the point of questioning me." At Gttingen, Oppenheimer published more than a dozen articles, including many important contributions to the then newly-developed quantum theory. Most notably he and Born published a famous paper on the so-called " Born-Oppenheimer approximation," which separates nuclear motion from electronic motion in the mathematical treatment of molecules, an action which allows nuclear motion to be neglected in order to simplify calculations.


          


          Early professional work


          In September 1927, Oppenheimer returned to Harvard as a young maven of mathematical physics and a National Research Council Fellow, and in early 1928 he studied at the California Institute of Technology.


          While at Caltech he received numerous invitations for teaching positions, and accepted an assistant professorship in physics at the University of California, Berkeley. In his words, "it was a desert", yet paradoxically a fertile place of opportunity. He maintained a joint appointment with Caltech, where he spent every spring term to avoid isolation from mainstream research. At Caltech, Oppenheimer struck a close friendship with Linus Pauling and they planned to mount a joint attack on the nature of the chemical bond, a field in which Pauling was a pioneerapparently Oppenheimer would supply the mathematics and Pauling would interpret the results. However, this collaboration, and their friendship, was nipped in the bud when Pauling began to suspect that the theorist was becoming too close to his wife, Ava Helen. Once when Pauling was at work, Oppenheimer had come to their place and blurted out an invitation to Ava Helen to join him on a tryst in Mexico. She flatly refused and reported this incident to Pauling. This, and her apparent nonchalance about the incident, disquieted him, and he immediately cut off his relationship with the professor. Oppenheimer later invited Pauling to be the head of the Chemistry Division of the atomic bomb project but Pauling refused, saying that he was a pacifist.


          In the autumn of 1928, Oppenheimer visited Paul Ehrenfest's institute at the University of Leiden, the Netherlands, where he impressed those there by giving lectures in Dutch despite having little experience with the language. There he was given the nickname of "Opje," which was later Anglicized by his students as "Oppie". From Leiden he continued on to Zurich, Switzerland to work with Wolfgang Pauli on problems relating to quantum theory and the continuous spectrum before heading back to the United States. Oppenheimer highly respected and liked Pauli, and some of his own style and his critical approach to problems was said to be inspired by Pauli. During his time with Ehrenfest and Pauli, Oppenheimer polished his mathematical skills.


          Before his Berkeley professorship began, Oppenheimer was diagnosed with a mild case of tuberculosis and, with his brother Frank, spent some weeks at a ranch in New Mexico, which he leased and eventually purchased. When he heard the ranch was available for lease, he exclaimed, "Hot dog!"and later on the name of the ranch became "Perro Caliente," which is the translation of "hot dog" into Spanish. Later, Oppenheimer used to say that "physics and desert country" were his "two great loves", loves that would be combined when he directed the atomic bomb project at Los Alamos in New Mexico.


          He recovered from his tuberculosis and returned to Berkeley where he prospered as an advisor and collaborator to a generation of physicists who admired him for his intellectual virtuosity and broad interests. Nobel Prize winner Hans Bethe later said about him:


          
            
              	

              	Probably the most important ingredient Oppenheimer brought to his teaching was his exquisite taste. He always knew what were the important problems, as shown by his choice of subjects. He truly lived with those problems, struggling for a solution, and he communicated his concern to the group.

              	
            

          


          He also worked closely with (and became good friends with) Nobel Prize winning experimental physicist Ernest O. Lawrence and his cyclotron pioneers, helping the experimentalists understand the data their machines were producing at the Lawrence's Radiation Laboratory.


          Oppenheimer became known as a founding father of the American school of theoretical physics, and developed a reputation for his erudition in physics, his eclecticism, his quick mind, his interest in languages and Eastern philosophy, and the eloquence and clarity with which he thought. But he was also emotionally troubled throughout his life, and professed to experiencing periods of depression. "I need physics more than friends," he once informed his brother. A tall, thin chain smoker who often neglected to eat during periods of intellectual discomfort and concentration, Oppenheimer was marked by many of his friends as having a self-destructive tendency and, during numerous periods of his life, worried his colleagues and associates with his melancholy and insecurity. When he was studying in Cambridge and had taken a vacation to meet up with his friend Francis Ferguson in Paris, a disturbing event had taken place. During a conversation in which Oppenheimer was narrating his frustration with experimental physics to Ferguson, he had suddenly leapt up and tried to strangle him. Although Ferguson easily fended off the attack, the episode had convinced Ferguson of his friend's deep psychological troubles. Oppenheimer developed numerous affectations, seemingly in an attempt to convince those around himor possibly himselfof his self-worth. He was said to be mesmerizing, hypnotic in private interaction but often frigid in more public settings. His associates fell into two camps: one that saw him as an aloof and impressive genius and an aesthete; another that saw him as a pretentious and insecure poseur. His students almost always fell into the former category, adopting "Oppie's" affectations, from his way of walking to talking and beyondeven trying to replicate his inclination for reading entire texts in their originally transcribed languages.
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          Scientific work


          Oppenheimer did important research in theoretical astronomy (especially as it relates to general relativity and nuclear theory), nuclear physics, spectroscopy, and quantum field theory (including its extension into quantum electrodynamics). The formalism of relativistic quantum mechanics also attracted his attention, although because of the then existing well-known problem of the self-energy of the electron, he doubted the validity of quantum electrodynamics at high energies. His best-known contribution, made as a graduate student, is the Born-Oppenheimer approximation mentioned above. He also made important contributions to the theory of cosmic ray showers and did work that eventually led toward descriptions of quantum tunneling. His work on the Oppenheimer-Phillips process, involved in artificial radioactivity under bombardment by deuterons, has served as an important step in nuclear physics. In the late 1930s, he, along with the help of Hartland Snyder, was the first to write papers suggesting the existence of what we today call black holes. In these papers, he demonstrated that there was a size limit (the so called Tolman-Oppenheimer-Volkoff limit) to stars beyond which they would not remain stable as neutron stars, and would undergo gravitational collapse. After the Born-Oppenheimer approximation paper, these papers remain his most cited ones, and they were key in the rejuvenation of astrophysical research in the United States in the 1950s, mainly by John Wheeler. As early as 1930, he also wrote a paper essentially predicting the existence of the positron (which had been postulated by Paul Dirac), a formulation that he however did not carry to its natural outcome, because of his skepticism about the validity of the Dirac equation. As evidenced above, his work predicts many later finds, which include, further, the neutron, meson, and neutron star. He was known also to have midwifed Robert Marshak's innovative 2-meson hypothesis which led to Cecil Frank Powell's breakthroughand a Nobel Prize later (mentioned in the new Pulitzer Prize biography book, American Prometheus, by Kai Bird and Martin J. Sherwin). Even beyond the immense abstruseness of the topics he was expert in, Oppenheimer's papers were considered difficult to understand. Oppenheimer was very fond of using elegant, if extremely complex, mathematical techniques to demonstrate physical principles though he was sometimes criticized for making mathematical mistakes, presumably out of haste.


          Many people thought that Oppenheimer's discoveries and research were not commensurate with his inherent abilities and talents. They still considered him an outstanding physicist, but they did not place him at the very top rank of theorists who fundamentally challenged the frontiers of knowledge. One reason for this could have been his diverse interests, which kept him from completely focusing on any individual topic for long enough to bring it to full fruition. His close confidant and colleague, Nobel Prize winner Isidor Rabi, later gave his own interpretation:


          
            
              	

              	Oppenheimer was overeducated in those fields, which lie outside the scientific tradition, such as his interest in religion, in the Hindu religion in particular, which resulted in a feeling of mystery of the universe that surrounded him like a fog. He saw physics clearly, looking toward what had already been done, but at the border he tended to feel there was much more of the mysterious and novel than there actually was...[he turned] away from the hard, crude methods of theoretical physics into a mystical realm of broad intuition.

              	
            

          


          In spite of this, some people (such as the Nobel Prize winner physicist Luis Alvarez) have suggested that if he had lived long enough to see his predictions substantiated by experiment, Oppenheimer might have won a Nobel Prize for his work on gravitational collapse, concerning neutron stars and black holes. In retrospect, some physicists and historians consider this to be his most important contribution, though it was not taken up by other scientists in his own lifetime. Interestingly, when the physicist and historian Abraham Pais once asked Oppenheimer about what he considered to be his most important scientific contributions, Oppenheimer cited his work on electrons and positrons, but did not mention anything about his work on gravitational contraction.


          


          Radical politics


          During the 1920s, Oppenheimer kept himself aloof of worldly matters, and claimed not to have learned of the Stock Market Crash of 1929 until some time after the fact. Only when he became involved with Jean Tatlock, the daughter of a Berkeley literature professor, in 1936, did he show any interest in politics. Like many young intellectuals in the 1930s he became a supporter of social reforms which were later alleged to be communist ideas. After inheriting over $300,000 (equivalent to about $4.3 million in 2006 dollars) upon his father's death in 1937, he donated to many progressive efforts which were later branded as " left-wing" during the McCarthy era. The majority of his allegedly radical work consisted of hosting fundraisers for the Republican cause in the Spanish Civil War and other anti-fascist activity. He never openly joined the Communist Party, though he did pass money to liberal causes by way of acquaintances who were alleged to be Party members. Historian Gregg Herken has recently claimed to have evidence that Oppenheimer did interact with the Communist Party during the 1930s and early 1940s.


          Oppenheimers brother Frank, Franks wife Jackie, Oppenheimers own wife Kitty Oppenheimer (widow of Communist political commissar Joe Dallet, killed in the Spanish Civil War), his mistress, Jean Tatlock, and his landlady were all active members of the Communist Party.


          In addition, several of Oppenheimers graduate students at Berkeley, including Joe Weinberg, Giovanni Rossi Lomanitz, David Bohm and Philip Morrison were Communist Party members.


          Oppenheimer laughingly agreed with a security agent's quip during an interview that he [Oppenheimer] was a member of just about every Communist Front organization on the West Coast, but he did not know he was being taped and that the words would more significantly be put into his own mouth in records presented at his trial a decade later, without informing him that the transcript was not being strictly followed. He was a subscriber to the Peoples World, a Communist Party organ, and he testified in 1954, I was associated with the Communist movement.


          In 193742, in the midst of the Great Purge and Hitler-Stalin pact, Oppenheimer was a member at Berkeley of what he called a "discussion group," which was later identified by fellow members Haakon Chevalier and Gordon Griffiths as a closed (secret) unit of the Communist Party for Berkeley faculty. If Oppenheimer was not a Communist, he was the only member of this group who was not.


          Surveillance by the Federal Bureau of Investigation recorded that J. Robert Oppenheimer attended a meeting in the home of self-proclaimed Communist Haakon Chevalier with the Communist Partys California state chairman William Schneiderman and Isaac Folkoff, West Coast liaison between the Communist Party and Soviet intelligence, in Fall 1940, during the Hitler-Stalin pact. Shortly thereafter, the FBI added Oppenheimer to its Custodial Detention Index, listed as Nationalistic Tendency: Communist.


          A 1943 FBI report summarizing recent surveillance reported that Hannah Peters, organizer of the Doctor's Branch of the Professional Section of the Communist Party, told Communist Party National Committee member Steve Nelson, the organizer for Alameda County, "that Dr. OPPIE, believed by the informant to be J. ROBERT OPPENHEIMER ... could not be active in the Party at the present time." The report continued, reporting that Alameda County Communist Party Secretary Bernadette Doyle proposed that the Alameda County Communist Party confer with the State Committee of the Communist Party regarding "the two OPPIES, inasmuch as they were regularly registered [as members of the Communist Party] and everyone in the county knew they were Communists. It is believed that the two OPPIES mentioned above had reference to subject J. ROBERT OPPENHEIMER and his brother FRANK OPPENHEIMER."


          In a 1944 letter to Soviet Commissar for Internal Affairs Lavrenty Beria, NKVD chief Boris Merkulov reported:


          
            
              	

              	In 1942 one of the leaders of scientific work on uranium in the USA, Professor Oppenheimer while being an unlisted [neglastny] member of the apparatus of [American Communist Party Secretary] Comrade Browder informed us about the beginning of work. On the request of [NKVD San Francisco station chief] Comrade [Grigoriy] Kheifitz, confirmed by Comrade Browder, he provided cooperation in access to research for several of our tested sources including a relative of Comrade Browder.

              	
            

          


          Merkulov added:


          
            
              	

              	Due to complications of the operational situation in the USA, dissolution of the Comintern and explanations of Comrades Zarubin and Kheifitz on the Mironov affair it is expedient to immediately sever contacts of leaders and activists of the American Communist Party with scientists and specialists engaged in work on uranium.

              	
            

          


          Many debates over Oppenheimer's Party membership or lack thereof have turned on very fine points; almost all historians agree he had strong socialist sympathies during this time, and interacted with Party members, though there is considerable dispute over whether he was officially a member of the Party or not. Oppenheimer himself at his 1954 security clearance hearings denied being a member of the Communist Party, but identified himself as a fellow traveler, which he defined as someone who agrees with many of the goals of Communism, but without being willing to blindly follow orders from any Communist party apparatus.


          


          Marriage and family life


          In November 1940, Oppenheimer married Katherine ("Kitty") Puening Harrison, a radical Berkeley student and former Communist Party member. Harrison had been married twice previously, first to Joe Dallet, a Communist Party and union activist who was killed in the Spanish civil war. She divorced her second husband, a southern California doctor, to marry Oppenheimer.


          By May 1941 they had their first child, Peter. Oppenheimer joked that the 8 lb. baby, born 7 months after their marriage, should be named "Pronto". Their second child, Katherine (called Toni), was born in 1944, while Oppenheimer was scientific director of the Manhattan Project.


          During his marriage, Oppenheimer continued his involvement with Jean Tatlock, though it is not clear if they continued their love affair. Later their continued contact became an issue in Oppenheimer's security clearance hearings, due to Tatlock's communist associations.


          


          The Manhattan Project
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          When World War II started, Oppenheimer became involved in the efforts to develop an atomic bomb, which were already taking up much of the time and facilities of Lawrence's Radiation Laboratory at Berkeley. In 1941, Lawrence, Vannevar Bush, Arthur Compton, and James Conant worked to wrest the bomb project from the S-1 Uranium Committee, because they felt it was proceeding too slowly. Oppenheimer was invited to take over work on fast neutron calculations, a task that he threw himself into with full vigor. At this time he renounced what he called his "left-wing wanderings" to concentrate on his responsibilities, though he continued to maintain friendships with many who were quite radical.


          In 1942, the U.S. Army was given jurisdiction over the bomb effort, which was renamed as the Manhattan Engineering District, or Manhattan Project. General Leslie R. Groves was appointed project director, and Groves, in turn, selected Oppenheimer as the project's scientific director. Groves knew Oppenheimer would be viewed as a security risk, but thought that Oppenheimer was the best man to direct a diverse team of scientists and would be unaffected by his past political leanings.


          


          Los Alamos


          One of Oppenheimer's first acts was to host a summer school for bomb theory at his building in Berkeley. The mix of European physicists and his own studentsa group including Robert Serber, Emil Konopinski, Felix Bloch, Hans Bethe, and Edward Tellerbusied themselves calculating what needed to be done, and in what order, to make the bomb. Teller put forward the remote possibility that the bomb would generate enough heat to ignite the atmosphere. While such an event was soon shown to be impossible by Bethe, Oppenheimer nevertheless was concerned enough to meet with Arthur Compton in Michigan to discuss the situation. At the time, research for the project was going on at many different universities and laboratories across the country, presenting a problem for both security and cohesion. Oppenheimer and Groves decided that they needed a centralized, secret research laboratory. Scouting for a site in late 1942, Oppenheimer was drawn to New Mexico, not far from his ranch (the final site picked would be 40 miles from Perro Caliente). After Groves turned down a proposed site in a walled canyon, Oppenheimer suggested a site which he knew well: a flat mesa near Santa Fe, New Mexico, which was the site of a private boys' school called The Los Alamos Ranch School (Sp. Los Alamos means "The Cottonwoods"). Minutes after seeing the mesa site, Groves was convinced, and approached the owners to sell it. The Los Alamos laboratory was thus hastily built on the site of the school, taking over some of its buildings, but building many others in great haste. There Oppenheimer assembled a group of the top physicists of the time, which he referred to as the "luminaries." Enrico Fermi, Richard Feynman (then an unknown post-doctoral student), John von Neumann, Robert R. Wilson, and Victor Weisskopf, as well as Bethe and Teller, were already famous or would soon become famous.
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          Oppenheimer at first had difficulty with organizational division of large groups, but soon rapidly learned the art of large-scale administration after he took up permanent residence on the mesa. He was noted for his mastery of all scientific aspects of the project and for his efforts to control the inevitable cultural conflicts between scientists and the military. He was an iconic figure to his fellow scientists, as much a figurehead of what they were working towards as a scientific director. Victor Weisskopf put it thus:


          
            
              	

              	He did not direct from the head office. He was intellectually and even physically present at each decisive step. He was present in the laboratory or in the seminar rooms, when a new effect was measured, when a new idea was conceived. It was not that he contributed so many ideas or suggestions; he did so sometimes, but his main influence came from something else. It was his continuous and intense presence, which produced a sense of direct participation in all of us; it created that unique atmosphere of enthusiasm and challenge that pervaded the place throughout its time.

              	
            

          


          All the while, Oppenheimer was under investigation by both the FBI and the Manhattan Project's internal security arm for his past left-wing associations. He was also followed by Army security agents during an unannounced trip to California in 1943 to meet his former girlfriend, Jean Tatlock, where he spent the night in her apartment.


          


          The Chevalier incident


          In August 1943, Oppenheimer volunteered to Manhattan Project security agents that three men at Los Alamos had been solicited for nuclear secrets on behalf of the Soviet Union, by a person he did not know who worked for Shell Oil, and who had Communist connections. He gave that person's name: George Eltenton. However, when pressed on the issue in later interviews with General Groves, who ordered him to give the name of these men and promised to keep their identity from the FBI, he finally identified the only contact who had approached him, as his friend Haakon Chevalier, a Berkeley professor of French literature who he said had mentioned the matter privately at a dinner at Oppenheimer's house. Oppenheimer would be asked again in 1947 for interviews related to the "Chevalier incident," and he gave contradictory and equivocating statements, telling government agents that actually only one scientist had been approached at Los Alamos, and that person was himself. This was by Chevalier, who at the time had supposedly said that he had a potential conduit through Eltenton for information which could be passed to the Soviets. Oppenheimer claimed to have invented the other contacts in order to conceal the identity of Chevalier, whose identity he believed would be immediately apparent if he named only one contact, but whom he believed to be innocent of any disloyalty. General Groves during the war had thought Oppenheimer too important to the ultimate Allied goals to oust him over this suspicious behaviour; he was, Groves reported, "absolutely essential to the project". However, by 1947, Oppenheimer had now told two conflicting versions of this story, had both of them taped without his knowledge and importantly was taped in a later interview as admitting to have made up a deliberate lie in this first report.


          All of this would remain suppressed by the government for another seven years. Meanwhile, Oppenheimer would continue to work for the government as an advisor on top secret nuclear weapons projects.


          


          Trinity
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          The joint work of the scientists at Los Alamos resulted in the first nuclear explosion near Alamogordo on July 16, 1945, the site of which Oppenheimer named "Trinity", Oppenheimer later said this name was from one of John Donne's Holy Sonnets. According to the historian Gregg Herken, this naming could have been an allusion to Jean Tatlock, who had committed suicide a few months previously, and had in the 1930s introduced Oppenheimer to Donne's work. Oppenheimer later recalled that while witnessing the explosion he thought of a verse from the Hindu holy book, the Bhagavad Gita:


          
            
              	

              	If the radiance of a thousand suns were to burst at once into the sky, that would be like the splendor of the mighty one...

              	
            

          


          Years later he would explain that another verse had also entered his head at that time: It is the famous verse, which begins as "Kalo Asmi" and was quoted by Oppenheimer after the successful detonation of the first nuclear weapon. He translated it as "Now I am become Death, the destroyer of worlds."


          Oppenheimer later would be persuaded to quote again in 1965 for a television broadcast:


          
            
              	

              	We knew the world would not be the same. A few people laughed, a few people cried. Most people were silent. I remembered the line from the Hindu scripture, the Bhagavad-Gita; Vishnu is trying to persuade the Prince that he should do his duty, and to impress him, takes on his multi-armed form and says, 'Now I am become Death, the destroyer of worlds.' I suppose we all thought that, one way or another.'
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          According to his brother, at the time Oppenheimer simply exclaimed, "It worked." A contemporary account by Brigadier General Thomas Farrell, who was present in the control bunker at the site with Oppenheimer, summarized his reaction as follows:


          
            
              	

              	Dr. Oppenheimer, on whom had rested a very heavy burden, grew tenser as the last seconds ticked off. He scarcely breathed. He held on to a post to steady himself. For the last few seconds, he stared directly ahead and then when the announcer shouted "Now!" and there came this tremendous burst of light followed shortly thereafter by the deep growling roar of the explosion, his face relaxed into an expression of tremendous relief.

              	
            

          


          News of the successful test was rushed to President Harry S. Truman, then at the Potsdam Conference, who authorized the atomic bombings of Hiroshima and Nagasaki, Japan. Oppenheimer later became an important figure in the debates on the repercussions of this act.


          


          Postwar activities


          Overnight, Oppenheimer became a national spokesman for science, and emblematic of a new type of technocratic power. Nuclear physics became a powerful force as all governments of the world began to realize the strategic and political power that came with nuclear weapons and their horrific implications. Like many scientists of his generation, he felt that security from atomic bombs would come only from some form of transnational organization (such as the newly formed United Nations), which could institute a program to stifle a nuclear arms race.


          


          Atomic Energy Commission


          After the Atomic Energy Commission (AEC) was created in 1946, as a civilian agency in control of nuclear research and weapons issues, Oppenheimer was immediately appointed as the Chairman of its General Advisory Committee (GAC) and left the directorship of Los Alamos. From this position he advised on a number of nuclear-related issues, including project funding, laboratory construction, and even international policythough the GAC's advice was not always implemented.


          As a member of the Board of Consultants to a committee appointed by President Truman to advise the United Nations Atomic Energy Commission, Oppenheimer strongly influenced the Acheson-Lilienthal Report. In this report, the committee advocated creation of an international Atomic Development Authority, which would own all fissionable material, and the means of its production, such as mines and laboratories, and atomic power plants where it could be used for peaceful energy production. Bernard Baruch was appointed to translate this report into a proposal to the United Nations, resulting in the Baruch Plan of 1946. The Baruch Plan introduced many additional provisions regarding enforcement, in particular requiring inspection of the USSR's uranium resources. The Baruch Plan was seen as an attempt to maintain the United States' nuclear monopoly, and was rejected by the USSR. With this, it became clear to Oppenheimer that an arms race was unavoidable, due to the mutual distrust of the U.S. and the USSR.


          While still Chairman of the GAC, Oppenheimer lobbied vigorously for international arms control and funding for basic science, and attempted to influence policy away from a heated arms race. When the government questioned whether to pursue a crash program to develop an atomic weapon based on nuclear fusionthe hydrogen bombOppenheimer initially recommended against it, though he had been in favour of developing such a weapon in the early days of the Manhattan Project. He was motivated partly by ethical concerns, feeling that such a weapon could only be used strategically against civilian targets, resulting in millions of deaths. But he was also motivated by practical concerns; as at the time there was no workable design for a hydrogen bomb, Oppenheimer felt that resources would be better spent creating a large force of fission weapons; he and others were especially concerned about nuclear reactors being diverted away from producing plutonium to produce tritium. He was overridden by President Truman, who announced a crash program after the Soviet Union tested their first atomic bomb in 1949. Oppenheimer and other GAC opponents of the project, especially James Conant, felt personally shunned and considered retiring from the committee. They stayed on, though their views on the hydrogen bomb were well known.


          In 1951, however, Edward Teller and mathematician Stanislaw Ulam developed what became known as the Teller-Ulam design for a hydrogen bomb. This new design seemed technically feasible, and Oppenheimer changed his opinion about developing the weapon. As he later recalled:


          
            
              	

              	The program we had in 1949 was a tortured thing that you could well argue did not make a great deal of technical sense. It was therefore possible to argue that you did not want it even if you could have it. The program in 1951 was technically so sweet that you could not argue about that. The issues became purely the military, the political, and the humane problems of what you were going to do about it once you had it.

              	
            

          


          Oppenheimer's critics have accused him of equivocating between 1949, when he opposed the development of the hydrogen bomb, and 1951, when he supported it. Some have made this a case for reinforcing their opinions about his moral inconsistency. Historian Priscilla McMillan has argued, however, that if Oppenheimer has been accused of being morally inconsistent, then so should Rabi and Fermi, who had also opposed the program in 1949. Most of the GAC members were against a crash hydrogen bomb development program then, and in fact, Conant, Fermi and Rabi had submitted even more strongly worded reports against it than Oppenheimer. McMillan's argument is that because the hydrogen bomb appeared to be well within reach in 1951, everybody had to assume that the Russians could also do it, and that was the main reason why they changed their stance in favour of developing it. Thus this change in opinion should not be viewed as a change in morality, but a change in opinions purely based on technical possibilities.


          The first true hydrogen bomb, dubbed " Ivy Mike", was tested in 1952 with a yield of 10.4 megatons, more than 650 times the strength of the weapons developed by Oppenheimer during World War II.


          


          Security hearings


          In his role as a political advisor, Oppenheimer made numerous enemies. The FBI under J. Edgar Hoover had been following his activities since before the war, when he showed Communist sympathies as a radical professor. They were willing to furnish Oppenheimer's political enemies with incriminating evidence about Communist ties. These enemies included Lewis Strauss, an AEC commissioner who had long harbored resentment against Oppenheimer both for his activity in opposing the hydrogen bomb and for his humiliation of Strauss before Congress some years earlier, regarding Strauss's opposition to the export of radioactive isotopes to other nations. Strauss and Senator Brien McMahon, author of the 1946 Atomic Energy Act, pushed President Eisenhower to revoke Oppenheimer's security clearance. This came following controversies about whether some of Oppenheimer's students, including David Bohm, Joseph Weinberg, and Bernard Peters, had been Communists at the time they had worked with him at Berkeley.


          Robert Oppenheimer was forced to testify in front of the House Un-American Activities Committee, where he admitted that he had associations with the Communist Party in the 1930s, but he refused to name members. Frank Oppenheimer was subsequently fired from his university position, could not find work in physics for many years, and became instead a cattle rancher in Colorado, and later the founder of the San Francisco Exploratorium.


          Oppenheimer had also found himself in the middle of more than one controversy and power struggle, in the years from 1949 to 1953. Edward Teller, who had been so uninterested in work on the atomic bomb at Los Alamos during the war that Oppenheimer had (instead of firing him) actually given him time instead to work on his own project of the hydrogen bomb, had eventually left Los Alamos to help found, in 1951, a second laboratory at what would become the Lawrence Livermore National Laboratory. There, he could be free of Los Alamos control to develop the hydrogen bomb. This laboratory would go on to develop long-range jet-bomber delivered themonuclear "strategic weapons" (city-destroyers) which would necessarily be under control of the new Air Force. By contrast, Oppenheimer had for some years pushed for smaller "tactical" nuclear weapons which would be more useful in a limited theatre against enemy troops, and which would be under control of the Army. As these two branches of the service fought for control of nuclear weapons, often allied with different political parties, the Air Force, with Teller pushing its program, had begun to gain ascendence in the Republican controlled government, after the election of Eisenhower in 1952.
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          In the 1953 Executive Sessions of the  McCarthy Hearings on Security and the United Nations (made public in 2003), Paul Crouch, Communist Party organizer for Alameda County from April 1941 to early January 1942, testified that J. Robert Oppenheimer had been a Communist at that time:


          
            
              	

              	
                Chairman: Is there any doubt in your mind that Oppenheimer was a member of the Communist Party?

                Crouch: No, sir, none whatever. I met him in a closed meeting of the Communist Party in a house which was subsequently found to have been his residence at the time... and following that I met him at quite a number of Communist Party affairs in Alameda County.

              

              	
            

          


          In 1953, partly as the result of evidence provided by the U.S. Army's Signals Intelligence Service, Oppenheimer was accused of being a security risk, and President Dwight D. Eisenhower asked him to resign. Oppenheimer refused and requested a hearing to assess his loyalty; in the meantime, his security clearance was suspended. The public hearing that followed focused on Oppenheimer's past Communist ties and his association during the Manhattan Project with suspected disloyal or Communist scientists. One of the key elements in this hearing was Oppenheimer's earliest testimony about George Eltenton's approach to various Los Alamos scientists, a story that Oppenheimer confessed he had fabricated to protect his friend Haakon Chevalier. (Unknown to Oppenheimer, both versions were recorded during his interrogations of a decade before, and, in a breach of standard trial procedure, which went unappealed, he was surprised on the witness stand with transcripts of these, which he had had no chance to review). In fact, Oppenheimer had never told Chevalier that he had finally named him, and the testimony had led to Chevalier losing his job. (Both Chevalier and Eltenton confirmed mentioning that they had a way to get information to the Soviets, Eltenton admitting he said this to Chevalier, and Chevalier admitting he mentioned it to Oppenheimer, but both put the matter in terms of gossip and denying any thought or suggestion of treason or thoughts of espionage, either in planning or in deed. Neither was ever convicted of any crime.)


          Teller testified against Oppenheimer, saying that he considered him loyal, but of such questionable judgement that he should be relieved of clearance on the basis of bad decision-making. This led to outrage by the scientific community and Teller's virtual expulsion from academic science. General Groves, threatened by the FBI as having been potentially part of a coverup about the Chevalier contact in 1943, testified against Oppenheimer also.


          Many top scientists, as well as government and military figures, testified on Oppenheimer's behalf. Inconsistencies in his testimony and his erratic behaviour on the stand (at one point, saying he had given a "cock and bull story" and that this was because he "was a damned fool") convinced some that he was unstable, unreliable and a possible security risk. Oppenheimer's clearance was revoked one day before it was slated to lapse anyway. Physicist I.I. Rabi's comment was that Oppenheimer was merely a government consultant at the time anyway, and that if the government "didn't want to consult the guy, then don't consult him." However, the prosecution would not settle for anything less than public humiliation of Oppenheimer.


          During his hearing, Oppenheimer testified willingly on the left-wing behaviour of many of his scientific colleagues. Cornell University historian Richard Polenberg has speculated that if Oppenheimer's clearance had not been stripped (it would have expired in a matter of days anyhow, as he knew while testifying), he would have been remembered as someone who had "named names" to save his own reputation. As it happened, Oppenheimer was seen by most of the scientific community as a martyr to McCarthyism, an eclectic liberal who was unjustly attacked by warmongering enemies, symbolic of the shift of scientific creativity from academia into the military. Wernher von Braun summed up his opinion about the matter with a quip to a Congressional committee: "In England, Oppenheimer would have been knighted."


          


          Institute for Advanced Study


          
            [image: Oppenheimer eventually took over Einstein's position at the Institute for Advanced Study.]

            
              Oppenheimer eventually took over Einstein's position at the Institute for Advanced Study.
            

          


          In 1947, Oppenheimer left Berkeley, citing difficulties with the administration during the war, and took up the directorship of the Institute for Advanced Study at Princeton, New Jersey. He later held Albert Einstein's old position of senior professor of theoretical physics.


          After 1953, deprived of political power, Oppenheimer continued to lecture, write, and work on physics. He toured Europe and Japan, giving talks about the history of science, the role of science in society, and the nature of the universe. On 3 May 1962 he was elected a Fellow of the Royal Society. In 1963, at the urging of many of Oppenheimer's political friends who had ascended to power, President John F. Kennedy awarded Oppenheimer the Enrico Fermi Award as a gesture of political rehabilitation. Edward Teller, the winner of the previous year's award, had also recommended Oppenheimer receive it. A little over a week after Kennedy's assassination, his successor, President Lyndon Johnson, presented Oppenheimer with the award, "for contributions to theoretical physics as a teacher and originator of ideas, and for leadership of the Los Alamos Laboratory and the atomic energy program during critical years". Oppenheimer told Johnson: "I think it is just possible, Mr. President, that it has taken some charity and some courage for you to make this award today." The rehabilitation implied by the award was partly symbolic, as Oppenheimer still lacked a security clearance and could have no effect on official policy, but the award came with a $50,000 tax free stipend, and its award to Oppenheimer outraged many prominent Republicans in Congress. The late President Kennedy's widow Jacqueline, still living in the White House, made it a point to meet with Oppenheimer to tell him how much her husband had wanted him to have the medal. While still a congressman in 1959, JFK had been instrumental in voting to narrowly deny Oppenheimer's enemy Lewis Strauss, a coveted government position as Secretary of Commerce, effectively ending Strauss' political career. This was partly due to lobbying on the basis of the scientific community on behalf of Oppenheimer, as was the Fermi prize later.


          In his final years, Oppenheimer continued his work at the Institute for Advanced Study, bringing together intellectuals at the height of their powers and from a variety of disciplines to solve the most pertinent questions of the age. He directed and encouraged the research of many well-known scientists, including Freeman Dyson, and the duo of Yang and Lee, who won a Nobel Prize for their discovery of parity non-conservation. He also instituted temporary memberships for scholars from the humanities, such as T. S. Eliot and George Kennan. Some of these activities were resented by a few members of the mathematics faculty, who wanted the institute to stay a bastion of pure scientific research. Abraham Pais said that Oppenheimer himself thought that one of his failures at the institute was a failure to bring together scholars from the natural sciences and the humanities.


          Oppenheimer's lectures in America, Europe, and Canada were published in a number of books. Still, he thought the effort had little effect on actual policy.


          


          Final years
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          After the 1954 security hearings, Oppenheimer started to retreat to a simpler life. In 1957, he purchased a piece of land on Gibney Beach in the island of St John in the Virgin Islands. He built a spartan vacation home on the beach, where he would spend holidays, usually months at a time, with his wife Kitty. Oppenheimer also spent a considerable amount of time sailing with his wife.


          Increasingly concerned about the potential danger to humanity arising from scientific discoveries, Oppenheimer joined with Albert Einstein, Bertrand Russell, Joseph Rotblat and other eminent scientists and academics to establish what would eventually become the World Academy of Art and Science in 1960. Significantly, however, after his public humiliation, Oppenheimer did not sign the major open protests against nuclear weapons of the 1950s, including the Russell-Einstein Manifesto of 1955. He also did not attend the first Pugwash Conferences on Science and World Affairs in 1957, though invited. However, in his speeches and public writings, Oppenheimer continually stressed the difficulty of managing the power of knowledge in a world in which the freedom of science to exchange ideas was more and more hobbled by political concerns.


          A chain smoker since adulthood, Robert Oppenheimer was diagnosed with throat cancer in late 1965, and after inconclusive surgery, underwent radiation treatment by cobalt gamma rays and high energy electrons, then finally chemotherapy late in 1966. These were not curative, and the tumor spread to his palate, affecting his swallowing, hearing, and breathing. He died at his home in Princeton, New Jersey in February 1967, at age 62. His funeral was attended by many of his scientific, political, and military associates, and eulogies were delivered by Hans Bethe and George F. Kennan among others. He was cremated and his wife placed his ashes in an urn and dropped them into the sea, within sight of the coast at the location of his beach house.


          Upon the death of Mrs. Oppenheimer (Kitty died of an intestinal infection complicated by pulmonary embolism in October 1972), Oppenheimer's ranch in New Mexico was inherited by his son Peter, while the beach property in St. John was inherited by their daughter Toni. Toni, who had been refused security clearance for her chosen vocation as a U.N. translator, committed suicide by hanging in the beach house in St. John in January 1977, and left it in her will to "the people of St. John for a public park and recreation area." The original house, built too close to the coast, succumbed to a hurricane, but today, the Virgin Islands Government maintains a Community Centre in the area, which can be rented. The northern portion of the beach is colloquially known to this day as "Oppenheimer Beach".


          


          Legacy


          As a scientist, Oppenheimer is remembered by his students and colleagues as being a brilliant researcher and engaging teacher, the founder of modern theoretical physics in the United States. Many have asked why Oppenheimer never won a Nobel Prize. Scholars respond that his scientific attentions often changed rapidly and he never worked long enough on any one topic to achieve enough headway to merit the Nobel Prize. His lack of a Prize would not be odd (many great scientists never won Nobel Prizes) had not so many of his associates (Einstein, Fermi, Bethe, Lawrence, Dirac, Rabi, Feynman, etc.) won them. Some scientists and historians have speculated that his investigations towards black holes may have warranted the Nobel, had he lived long enough to see them brought into fruition by later astrophysicists.
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          As a military and public policy advisor, Oppenheimer was a technocratic leader in a shift in the interactions between science and the military and the emergence of " Big Science." During World War II, scientists became involved in military research to an unprecedented degree (some research of this sort had occurred during World War I, but it was far smaller in scope). Because of the threat Fascism posed to Western civilization, scientists volunteered in great numbers both for technological and organizational assistance to the Allied effort, resulting in such powerful tools as radar, the proximity fuse, and operations research. As a cultured, intellectual, theoretical physicist who became a disciplined military organizer, Oppenheimer represented the shift away from the idea that scientists had their "head in the clouds" and that knowledge on such previously esoteric subjects as the composition of the atomic nucleus had no "real-world" applications.


          When Oppenheimer was ejected from his position of political influence in 1954, he symbolized for many the folly of scientists thinking they could control how others would use their research. Oppenheimer has been seen as symbolizing the dilemmas involving the moral responsibility of the scientist in the nuclear world.


          Most popular depictions of Oppenheimer view his security struggles as a confrontation between right-wing militarists (symbolized by Edward Teller) and left-wing intellectuals (symbolized by Oppenheimer) over the moral question of weapons of mass destruction. Many historians have contested this as an oversimplification. The hearings were motivated both by politics, as Oppenheimer was seen as a representative of the previous administration, and also by personal considerations stemming from his enmity with Lewis Strauss. Furthermore, the ostensible reason for the hearing and the issue that aligned Oppenheimer with the liberal intellectuals, Oppenheimer's opposition to hydrogen bomb development, was based as much on technical grounds as on moral ones. Once the technical considerations were resolved, he supported "the Super" because he believed that the Soviet Union too would inevitably construct one. Nevertheless, the trope of Oppenheimer as a martyr has proven indelible, and to speak of Oppenheimer has often been to speak of the limits of science and politics; however, more complicated is the actual history.


          One particular example of the view of Oppenheimer as martyr is found in German playwright Heinar Kipphardt's 1964 play, In the Matter J. Robert Oppenheimer. Even Oppenheimer himself had difficulty with this portrayalafter reading a transcript of Kipphardt's play soon after it began to be performed, Oppenheimer threatened to sue the playwright. Later he told an interviewer:


          
            
              	

              	The whole damn thing [his security hearing] was a farce, and these people are trying to make a tragedy out of it. ... I had never said that I had regretted participating in a responsible way in the making of the bomb. I said that perhaps he [Kipphardt] had forgotten Guernica, Coventry, Hamburg, Dresden, Dachau, Warsaw, and Tokyo; but I had not, and that if he found it so difficult to understand, he should write a play about something else.

              	
            

          


          Despite Oppenheimer's remorseful, or at least conflicted, attitudes, Oppenheimer was a vocal supporter of using the first atomic weapons on "built-up areas" in the days before the bombings of Hiroshima and Nagasaki. Rather than consistently opposing the "Red-baiting" of the late 1940s and early 1950s, he had testified against many of his former colleagues and students, both before and during his hearing. In one incident, Oppenheimer's damning testimony against former student Bernard Peters was selectively leaked to the press. Historians have interpreted this as an attempt by Oppenheimer to please his colleagues in the government (and perhaps to divert attention from his own previous left-wing ties and especially from those of his brother, who had earlier been a target of the anti-Red lobby). In the end it became a liability: under cross-examination, it became clear that if Oppenheimer had really doubted Peters' loyalty, then his recommending him for the Manhattan Project was reckless, or at least contradictory.


          The question of the scientists' responsibility towards humanity, so manifest in the dropping of the atomic bombs and Oppenheimer's public questioning, in addition to Kipphardt's play, inspired Bertolt Brecht's drama Galileo (from 1955), left its imprint on Friedrich Drrenmatt's Die Physiker, and is the basis of the opera Doctor Atomic by John Adams (2005), which was commissioned to portray Oppenheimer as a modern Faust.
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        Robert Owen


        
          

          Robert Owen ( 14 May 1771, Newtown, Montgomeryshire, Wales  17 November 1858) was a Welsh social reformer and one of the founders of socialism and the cooperative movement. Owen's philosophy, which Karl Marx would later name utopian socialism, was derived from three fundamental pillars of his thought. First, he believed that no one was "responsible for his will and his own actions" because "his whole character is formed independently of himself." Owen firmly believed that people were the product of their environment, which fueled his support for education and labour reform. His views made Owen a pioneer in the promotion of investment in human capital. Owen's second pillar was his opposition to religion. Owen felt that all religions were "based on the same absurd imagination" which he said made mankind "a weak, imbecile animal; a furious bigot and fanatic; or a miserable hypocrite." However, he did embrace Spiritualism towards the end of his life . His third pillar said that he disliked the factory system, and supported the cottage system.


          
            
              	
            

          


          


          Biography
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          Early life


          Owen was born in Newtown, Powys, then a small market town in Montgomeryshire, Mid Wales. He was the 6th child, out of 7. Here his father had a small business as a saddler and ironmonger. Owen's mother came from one of the prosperous farming families; here, young Owen received almost all his school education, which terminated at the age of ten. After serving in a draper's shop for some years, he settled in Manchester.


          


          Commercial Success in Manchester (1790)


          He very rapidly gained success. When only nineteen years of age he became a worker of a cotton mill employing one hundred people, and by his administrative intelligence and energy soon made it one of the best establishments of the kind in Great Britain. In this factory, Owen used the first bags of American sea-island cotton ever imported into the country; it was the first sea-island cotton from the Northern States. Owen also made remarkable improvement in the quality of the cotton spun; and indeed there is no reason to doubt that at this early age he was the first cotton-spinner in England, a position entirely due to his own capacity and knowledge of the trade. In 1794 or 1795 he became manager and one of the partners of the Chorlton Twist Company at Manchester.


          


          Philanthropy in New Lanark (1800)


          During a visit to Glasgow he fell in love with Caroline Dale, the daughter of the New Lanark mill's proprietor David Dale. Owen induced his partners to purchase New Lanark, and after his marriage with Caroline in September 1799, he set up home there. He was manager and part owner of the mills (January 1810). Encouraged by his great success in the management of cotton mills in Manchester, he hoped to conduct New Lanark on higher principles and focus less on commercial principles.


          The mill of New Lanark had been started in 1785 by Dale and Richard Arkwright. The water-power afforded by the falls of the Clyde made it a great attraction. About two thousand people had associations with the mills. Five hundred of them were children who were brought at the age of five or six from the poorhouses and charities of Edinburgh and Glasgow. The children had been well treated by Dale, but the general condition of the people was very unsatisfactory. Many of the workers were in the lowest levels of the population; theft, drunkenness, and other vices were common; education and sanitation were neglected; and most families lived in only one room. The respectable country people refused to submit to the long hours and demoralising drudgery of the mills.


          Many employers operated the truck system, whereby payment to the workers was made in part or totally by tokens. These tokens had no value outside the mill owner's "truck shop." The owners were able to supply shoddy goods to the truck shop and still charge top prices. A series of "Truck Acts" (1831-1887) stopped this abuse. The Acts made it an offence not to pay employees in common currency. Owen opened a store where the people could buy goods of sound quality at little more than cost, and he placed the sale of alcohol under strict supervision. He sold quality goods and passed on the savings from the bulk purchase of goods to the workers. These principles became the basis for the Co-operative shops in Britain that continue to trade today.


          His greatest success, however, was in the education of the young, to which he devoted special attention. He was the founder of infant schools in Great Britain, especially in Scotland. Though his reform ideas resemble European reform ideas of the time, he was likely not influenced by the overseas views; his ideas of the ideal education were his own.


          Though at first regarded with suspicion as a stranger, he soon won the confidence of his people. The mills continued to have great commercial success, but some of Owen's schemes involved considerable expense, which displeased his partners. Tired at last of the restrictions imposed on him by men who wished to conduct the business on the ordinary principles, Owen, in 1813, arranged to have them bought out by new found investors. These, who included Jeremy Bentham and a well-known Quaker, William Allen, were content to accept just 5% return on their capital, allowing Owen a freer scope for his philanthropy. In the same year, Owen first authored several essays in which he expounded on the principles which underlay his education philosophy.


          Owen had originally been a follower of the classical liberal and utilitarian Jeremy Bentham. However, as time passed Owen became more and more socialist, whereas Bentham thought that free markets (in particular, the rights for workers to move and choose their employers) would free the workers from the excess power of the capitalists.


          From an early age, he had lost all belief in the prevailing forms of religion and had thought out a creed for himself, which he considered an entirely new and original discovery. The chief points in this philosophy were that man's character is made not by him but for him; that it has been formed by circumstances over which he had no control; that he is not a proper subject either of praise or blame. These principles lead up to the practical conclusion that the great secret in the right formation of man's character is to place him under the proper influences - physical, moral and social - from his earliest years. These principles - of the irresponsibility of man and of the effect of early influences - form the key to Owen's whole system of education and social amelioration. They are embodied in his first work, A New View of Society, or Essays on the Principle of the Formation of the Human Character, the first of these essays (there are four in all) appearing in 1813. Owen's new views theoretically belong to a very old system of philosophy, and his originality is to be found only in his benevolent application of them.
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          For the next few years Owen's work at New Lanark continued to have a national and even a European significance. His schemes for the education of his work-people attained to something like completion on the opening of the institution at New Lanark in 1816. He was a zealous supporter of the factory legislation resulting in the Factory Act of 1819, which, however, greatly disappointed him. He had interviews and communications with the leading members of government, including the premier, Lord Liverpool, and with many of the rulers and leading statesmen of Europe.


          New principles were also adopted by Robert Owen in raising the standard of goods produced. Above each machinist's workplace, a cube with different coloured faces was installed. Depending on the quality of the work and the amount produced, a different colour was used. The worker then had some indication to others of his work's quality. The employee had an interest in working to his best. Though not in itself a great incentive, the conditions at New Lanark for the workers and their families were idyllic for the time.


          New Lanark itself became a much frequented place of pilgrimage for social reformers, statesmen, and royal personages, including Nicholas, later emperor of Russia. According to the unanimous testimony of all who visited it, New Lanark appeared singularly good. The manners of the children, brought up under his system, were beautifully graceful, genial and unconstrained; health, plenty, and contentment prevailed; drunkenness was almost unknown, and illegitimacy was extremely rare. The relationship between Owen and his workers remained excellent, and all the operations of the mill proceeded with the utmost smoothness and regularity. The business was a great commercial success.


          


          Plans for alleviating poverty through Socialism (1817)
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          Hitherto Owen's work had been that of a philanthropist. His first departure in socialism took place in 1817, and was embodied in a report communicated to the committee of the House of Commons on the Poor Law.


          The general misery and stagnation of trade consequent on the termination of the Napoleonic Wars was engrossing the attention of the country. After tracing the special causes connected with the wars which had led to such a deplorable state of things, Owen pointed out that the permanent cause of distress was to be found in the competition of human labor with machinery, and that the only effective remedy was the united action of men, and the subordination of machinery.


          His proposals for the treatment of poverty were based on these principles. Communities of about twelve hundred persons each should be settled on quantities of land from 1000 to 1500 acres (4 to 6 km), all living in one large building in the form of a square, with public kitchen and mess-rooms. Each family should have its own private apartments, and the entire care of the children till the age of three, after which they should be brought up by the community, their parents having access to them at meals and all other proper times.


          These communities might be established by individuals, by parishes, by counties, or by the state; in every case there should be effective supervision by duly qualified persons. Work, and the enjoyment of its results, should be in common. The size of his community was no doubt partly suggested by his village of New Lanark; and he soon proceeded to advocate such a scheme as the best form for the re-organization of society in general.


          In its fully developed form - and it cannot be said to have changed much during Owen's lifetime - it was as follows. He considered an association of from 500 to 3000 as the fit number for a good working community. While mainly agricultural, it should possess all the best machinery, should offer every variety of employment, and should, as far as possible, be self-contained. "As these townships" (as he also called them) "should increase in number, unions of them federatively united shall be formed in circles of tens, hundreds and thousands", till they should embrace the whole world in a common interest.


          In Revolution in the Mind and Practice of the Human Race, Owen asserts and reasserts that character is formed by a combination of Nature or God and the circumstances of the individual's experience. Owen provides little real evaluation of the subject but agrees with socrates' general overview.


          


          Community Experiment in America (1825)
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          At last, in 1825, such an experiment was attempted under the direction of his disciple, Abram Combe, at Orbiston near Glasgow; and in the next year Owen himself commenced another at New Harmony, Indiana, U.S.A. After a trial of about two years both failed completely. Neither of them was a pauper experiment; but it must be said that the members were of the most motley description, many worthy people of the highest aims being mixed with vagrants, adventurers, and crotchety, wrongheaded enthusiasts, or in the words of Owen's son "a heterogeneous collection of radicals... honest latitudinarians, and lazy theorists, with a sprinkling of unprincipled sharpers thrown in."


          Josiah Warren, who was one of the participants in the New Harmony Society, asserted that community was doomed to failure due to a lack of individual sovereignty and private property. He says of the community: "We had a world in miniature  we had enacted the French revolution over again with despairing hearts instead of corpses as a result. ...It appeared that it was nature's own inherent law of diversity that had conquered us ...our "united interests" were directly at war with the individualities of persons and circumstances and the instinct of self-preservation..." (Periodical Letter II 1856) Warren's observations on the reasons for the community's failure led to the development of American individualist anarchism, of which he was its original theorist.


          


          London
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          After a long period of friction with William Allen and some of his other partners, Owen resigned all connection with New Lanark in 1828. His actual words to William Allen at the time are often quoted as being: "All the world is queer save thee and me, and even thou art a little queer" . On his return from America, he made London the centre of his activity. Most of his means having been sunk in the New Harmony experiment, he was no longer a flourishing capitalist but the head of a vigorous propaganda, in which socialism and secularism combined. One of the most interesting features of the movement at this period was the establishment in 1832 of an equitable labour exchange system in which exchange was effected by means of labour notes; this system superseded the usual means of exchange and middlemen. The London exchange lasted until 1833, and a Birmingham branch operated for only a few months until July 1833.


          The word "socialism" first became current in the discussions of the "Association of all Classes of all Nations," which Owen formed in 1835. During these years, his secularistic teaching gained such influence among the working classes as to give occasion for the statement in the Westminster Review (1839) that his principles were the actual creed of a great portion of them. His views on marriage were certainly lax enough to give ground for offense.


          At this period, some more communistic experiments were made, of which the most important were that at Ralahine, in County Clare, Ireland, and that at Tytherly in Hampshire. The former (1831) proved a remarkable success for three and a half years until the proprietor, having ruined himself by gambling, had to sell out. Tytherly, begun in 1839, failed absolutely.


          By 1846, the only permanent result of Owen's agitation, so zealously carried on by public meetings, pamphlets, periodicals, and occasional treatises, remained the co-operative movement, and for the time even that seemed to have utterly collapsed. In his later years, Owen became a firm believer in Spiritualism. He died at his native town on 17 November 1858.
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          Role in spiritualism


          It is alleged by the British Spiritualists' National Union that the Seven Principles of Spiritualism were dictated by Robert Owen to the medium Emma Hardinge Britten. The support for his ideas amongst spiritualists and nonconformists led Owen to gradually alter his views on religion, and he embraced spiritualism towards the end of his life. This is mentioned through Gerard O'Hara's book "Dead Men's Embers". Owen insisted he could communicate with great minds of the past by means of electricity


          


          Children


          Robert and Caroline Owen's first child died in infancy, but they had seven surviving children, four sons and three daughters: Robert Dale (born 1801), William (1802), Anne Caroline (1805), Jane Dale (1805), David Dale (1807), Richard Dale (1809) and Mary (1810). Owen's four sons, Robert Dale, William, David Dale and Richard, all became citizens of the United States. Anne Caroline and Mary (together with their mother, Caroline) died in the 1830s, after which Jane, the remaining daughter, joined her brothers in America, where she married Robert Fauntleroy.


          Robert Dale Owen, the eldest (1801-1877), was for long an able exponent in his adopted country of his father's doctrines. In 1836-1839 and 1851-1852 he served as a member of the Indiana House of Representatives and in 1844-1847 was a Representative in Congress, where he drafted the bill for the founding of the Smithsonian Institution. He was elected a member of the Indiana Constitutional Convention in 1850 and was instrumental in securing to widows and married women control of their property and the adoption of a common free school system. He later succeeded in passing a state law giving greater freedom in divorce. From 1853 to 1858, he was United States minister at Naples. He was a strong believer in spiritualism and was the author of two well-known books on the subject: Footfalls on the Boundary of Another World (1859) and The Debatable Land Between this World and the Next (1872).


          Owen's third son, David Dale Owen (1807-1860), was in 1839 appointed a United States geologist who made extensive surveys of the north-west, which were published by order of Congress. The youngest son, Richard Dale Owen (1810-1890), became a professor of natural science at Nashville University.


          


          Works by Owen


          
            	1813. A New View Of Society, Essays on the Formation of Human Character. London.


            	1815. Observations on the Effect of the Manufacturing System. 2nd edn, London.


            	1817. Report to the Committee for the Relief of the Manufacturing Poor. In The Life of Robert Owen written by Himself, 2 vols, London, 1857-8.


            	1818. Two memorials behalf of the working classes. In The Life of Robert Owen written by Himself, 2 vols, London, 1857-8.


            	1819. An Address to the Master Manufacturers of Great Britain. Bolton.


            	1821. Report to the County of Lanark of a Plan for relieving Public Distress. Glasgow: Glasgow University Press.


            	1823. An Explanation of the Cause of Distress which pervades the civilized parts of the world. London.


            	1830. Was one of the founders of the Grand National Consolidated Trade Union (GNCTU)


            	1832. An Address to All Classes in the State. London.


            	1849. The Revolution in the Mind and Practice of the Human Race. London.

          


          Robert Owen wrote numerous works about his system. Of these, the most notable are:


          
            	the New View of Society


            	the Report communicated to the Committee on the Poor Law


            	the Book of the New Moral World


            	Revolution in the Mind and Practice of the Human Race

          


          The Robert Owen Collection, that includes papers and letters as well as copies of pamphlets and books by him and about him is deposited with the National Co-operative Archive, UK .


          
            Retrieved from " http://en.wikipedia.org/wiki/Robert_Owen"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Robert Peel


        
          

          
            
              	
                
                  The Right Honourable
Sir Robert Peel, Bt
                

              
            


            
              	[image: Robert Peel]

            


            
              	
                


                
                  Prime Minister of the United Kingdom
                

              
            


            
              	Inoffice

              August 30, 1841 June 29, 1846
            


            
              	Monarch

              	Victoria
            


            
              	Precededby

              	The Viscount Melbourne
            


            
              	Succeededby

              	The Lord John Russell
            


            
              	Inoffice

              December 10, 1834 April 8, 1835
            


            
              	Monarch

              	William IV
            


            
              	Precededby

              	The Duke of Wellington
            


            
              	Succeededby

              	The Viscount Melbourne
            


            
              	
                


                
                  Chancellor of the Exchequer
                

              
            


            
              	Inoffice

              December 2, 1834 April 8, 1835
            


            
              	Monarch

              	William IV
            


            
              	Precededby

              	The Lord Denman
            


            
              	Succeededby

              	Thomas Spring Rice
            


            
              	
                

              
            


            
              	Born

              	5 February 1788(1788-02-05)

              Bury, Lancashire, England
            


            
              	Died

              	2 July 1850 (aged62)

              Westminster, London, England
            


            
              	Politicalparty

              	Conservative
            


            
              	Almamater

              	Christ Church, Oxford
            

          


          Sir Robert Peel, 2nd Baronet ( 5 February 1788  2 July 1850) was the Conservative Prime Minister of the United Kingdom from December 10, 1834 to April 8, 1835, and again from August 30, 1841 to June 29, 1846. He helped create the modern concept of the police force while Home Secretary, oversaw the formation of the Conservative Party out of the shattered Tory Party, and repealed the Corn Laws.


          


          Biography


          Peel was born in Ramsbottom, Bury, Lancashire, England to the industrialist and Member of Parliament Sir Robert Peel. His father was one of the richest textile manufacturers of the early Industrial Revolution. Peel was educated first at Hipperholme Grammar School, then at Harrow School and finally Christ Church, Oxford, where he took a double first in classics and mathematics. He is also believed to have briefly attended Bury Grammar School. While living in Tamworth, he is credited with the development of the Tamworth Pig by breeding Irish stock with some local Tamworth pigs. Some of his descendants now live in Victoria, Australia and Sheffield including a descendant who teaches in Manchester, England.


          


          Early political career


          The young Peel entered politics at the young age of 21 as MP for the Irish rotten borough of Cashel, Tipperary. With a scant 24 voters on the rolls, he was elected unopposed. More importantly, his sponsor for the election (besides his father) was the Chief Secretary for Ireland, Sir Arthur Wellesley, the future Duke of Wellington, with whom Peel's political career would be entwined for the next 25 years. Peel made his maiden speech at the start of the 1810 session, when he was chosen by the Prime Minister, Spencer Perceval, to second the reply to the king's speech. His speech was a sensation, famously described by the Speaker, Charles Abbot, as "the best first speech since that of William Pitt."


          For the next decade he occupied a series of relatively minor positions in the Tory governments: Undersecretary for War, Chief Secretary for Ireland, and chairman of the Bullion Committee (charged with stabilizing British finances after the end of the Napoleonic Wars). He also changed seats twice: first picking up another rotten borough, Chippenham, then becoming MP for Oxford University in 1817.


          He later served as MP for Tamworth from 1830 until his death. His home was Drayton Manor. His home Drayton Manor is no longer standing, but it is home to Drayton Manor Theme Park.


          


          Home Secretary
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          Peel was considered one of the rising stars of the Tory party, first entering the cabinet in 1822 as Home Secretary. As Home Secretary, he introduced a number of important reforms of British criminal law: most memorably establishing the Metropolitan Police Force (Metropolitan Police Act 1829). He also changed the Penal code reducing the number of crimes punishable by death. He reformed the gaol system, introducing payment for gaolers and education for the inmates.


          He resigned as Home Secretary after the Prime Minister, Lord Liverpool, became incapacitated and was replaced by George Canning. Canning favoured Catholic Emancipation, while Peel had been one of its most outspoken opponents. Canning himself died less than four months later and, after the brief premiership of Lord Goderich, Peel returned to the post of Home Secretary under the premiership of his long-time ally the Duke of Wellington. During this time he was widely perceived as the number-two in the Tory Party, after Wellington himself.
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          However, the pressure on the new ministry from advocates of Catholic Emancipation was too great and an Emancipation Bill was passed the next year. Peel felt compelled to resign his seat as MP representing the graduates of Oxford University (many of whom were Anglican clergymen), as he had stood on a platform of opposition to Catholic Emancipation (in 1815 he had, in fact, challenged to a duel the man most associated with emancipation, Daniel O'Connell). Peel instead moved to a rotten borough, Westbury, retaining his Cabinet position. Peel's protege Gladstone later emulated Peel by serving as MP for Oxford University from 1847 to 1865, before himself being defeated for his willingness to disestablish the Irish Church.


          


          Police reform


          It was at this point that he established the Metropolitan Police Force for London based at Scotland Yard. The 1,000 constables employed were affectionately nicknamed 'Bobbies' or, somewhat less affectionately, 'Peelers' (both terms are still used today). Although at first unpopular, they proved very successful in cutting crime in London, and by 1835 all cities in the UK were being directed to form their own police forcessee Policing in the United Kingdom. (Actually, the authorities in Stalybridge, Cheshire had set up their own police force some two years earlier and so Peel was aware of this success of "police forces" before he "introduced" them in London. The city of Glasgow, Scotland had also had its own police force since 1800.) Known as the father of modern policing, Robert Peel developed the Peelian Principles which defined the ethical requirements police officers must follow in order to be effective. His most memorable principle was, "the police are the public, and the public are the police."


          Researchers [Susan A. Lentz and Robert H. Chaires, "The Invention of Peel's Principles: A Study of Policing 'Textbook' History", Journal of Criminal Justice 35 (2007) 69-79] have since concluded that Peel's list of principles was more likely authored by twentieth century policing scholars than by Peel himself. While Peel discussed the spirit of some of the principles in his speeches and other communications, Lentz and Chaires found no proof that he ever actually compiled a formal list.


          


          Whigs in power (1830-1834)


          
            [image: The Earl GreyPrime Minister 1830-34]

            
              The Earl Grey

              Prime Minister 1830-34
            

          


          The Middle and Working Classes in England at that time, however, were clamoring for reform, and Catholic Emancipation was only one of the ideas in the air. The Tory ministry refused to bend on other issues and were swept out of office in 1830 in favour of the Whigs. The following few years were extremely turbulent, but eventually enough reforms were passed that King William IV felt confident enough to invite the Tories to form a ministry again in succession to those of Lord Grey and Lord Melbourne in 1834. Peel was selected as Prime Minister but was in Italy at the time, so Wellington acted as a caretaker for the three weeks until Peel's return.


          


          First term as Prime Minister (1834-1835)


          This new Tory Ministry was a minority government, however, and depended on Whig goodwill for its continued existence. As his statement of policy at the general election of January 1835, Peel issued the Tamworth Manifesto. The issuing of this document is often seen as one of the most crucial points at which the Tories became the Conservative Party. In it he pledged that the Conservatives would endorse modest reform, but the Whigs instead formed a compact with Daniel O'Connell's Irish Radical members to repeatedly defeat the government on various bills. Eventually Peel's ministry resigned out of frustration and the Whigs under Lord Melbourne returned to power. The only real achievements of Peel's first administration was a commission to review the governance of the Church of England. This ecclesiastical commission being the forerunner of the Church Commissioners. A further achievement was a rapid gain in seats in the House of Commons which was around 100 seats in the 100 days Peel's Ministry lasted.


          


          Leader of the Opposition (1835-1841)


          In May 1839, he was offered another chance to form a government, this time by the new monarch, Queen Victoria. However, this too would have been a minority government and Peel felt he needed a further sign of confidence from his Queen. Lord Melbourne had been Victoria's confidant for several years, and many of the higher posts in Victoria's household were held by the wives and female relatives of Whigs; there was some feeling that Victoria had allowed herself to be too closely associated with the Whig party. Peel therefore asked that some of this coterie be dismissed and replaced with their Conservative counterparts, provoking the so-called Bedchamber Crisis. Victoria refused to change her household, and despite pleadings from the Duke of Wellington, relied on assurances of support from Whig leaders. Peel refused to form a government, and the Whigs returned to power.


          


          Second term as Prime Minister (1841-1846)


          


          Factory Act


          Peel finally had a chance to head a majority government following the election of July 1841. His promise of modest reform was held to, and the second most famous bill of this ministry, while "reforming" in 21st century eyes, was in fact aimed at the reformers themselves, with their constituency among the new industrial rich. The Factory Act 1844 acted more against these industrialists than it did against the traditional stronghold of the Conservatives, the landed gentry, by restricting the number of hours that children and women could work in a factory, and setting rudimentary safety standards for machinery. Interestingly, this was a continuation of his own father's work as an MP, as the elder Robert Peel was most noted for reform of working conditions during the first part of the 19th century.


          In 1843 Peel was the target of a failed assassination attempt; a criminally-insane Scottish woodsman named Daniel M'Naghten stalked him for several days before accidentally killing Peel's personal secretary Edward Drummond instead.


          


          Corn Laws and after
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          The most notable act of Peel's second ministry, however, was the one that would bring it down. This time Peel moved against the landholders by repealing the Corn Laws, which supported agricultural revenues by restricting grain imports. This radical break with Conservative protectionism was triggered by the Great Irish Famine (1845-1849). At first sceptical of the extent of the problem, Peel reacted slowly to the famine. As realisation dawned, however, he hoped that ending the Corn Laws would free up more food for the Irish. Though he knew repealing the laws would mean the end of his ministry, Peel decided to do so. Yet many historians believe that Peel merely used the Irish Famine as an excuse to repeal the Corn Laws and because he had been an intellectual convert to free trade since the 1820s. Blake points out that if Peel were convinced that total repeal was necessary to stave off the famine, he would have enacted a bill that brought about immediate temporary repeal, not permanent repeal over a three-year period of gradual tapering-off of duties. His own party failed to support the bill, but it passed with Whig and Radical support on 29 June 1846. A following bill was defeated as a direct consequence, however, and Peel resigned.
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          As an aside in reference to the Repeal of the Corn Laws, Peel did make some moves to subsidise the purchase of food for the Irish, but this attempt was small and had little tangible effect. In the age of laissez-faire, government taxes were small, and subsidies or direct economic interference were almost non-existent. That subsidies were actually given was very much out of character for the political times; Peel's successor, Lord John Russell, received more criticism than Peel on Irish policy. The repeal of the Corn Laws was more political than humanitarian. Peel's support for free trade could already be seen in his 1842 and 1845 budgets; in late 1842 Graham wrote to Peel that "the next change in the Corn Laws must be to an open trade" while arguing that the government should not tackle the issue. Speaking to the cabinet in 1844, Peel argued that the choice was maintenance of the 1842 Corn Law or total repeal. Whatever the intentions, in the end the repeal of the Corn Laws had little effect on the situation in Ireland.


          The historian Boyd Hilton argues that Peel knew from 1844 that he was going to be deposed as Conservative leader--many of his MPs had taken to voting against him and the rupture within the party between liberals and paternalists which had been so damaging in the 1820s, but masked by the issue of reform in the 1830s was brought to the surface over the Corn Laws. Hilton's hypothesis is that Peel wished to actually be deposed on a liberal issue so that he might later lead a Peelite/Whig/Liberal alliance.


          


          Later career and death


          He did retain a hard core of supporters however, known as Peelites, and at one point in 1849 was actively courted by the Whig/Radical coalition. He continued to stand on his conservative principles, however, and refused. Nevertheless, he was influential on several important issues, including the furtherance of British free trade with the repeal of the Navigation Acts. Peel was a member of the committee which controlled the House of Commons Library, and on 16 April 1850 was responsible for passing the motion that controlled its scope and collection policy for the rest of the century.


          Peel was thrown from his horse while riding up Constitution Hill in London on 29 June 1850, the horse stumbled on top of him and he died three days later on July 2 at the age of 62. His Peelite followers, led by Lord Aberdeen and William Gladstone, went on to fuse with the Whigs as the Liberal Party.


          


          Family


          Peel married Julia, youngest daughter of General Sir John Floyd, 1st Baronet, in 1820. They had five sons and two daughters. Four of his sons gained distinction in their own right. His eldest son Sir Robert Peel, 3rd Baronet, served as Chief Secretary for Ireland from 1861 to 1865. His second son Sir Frederick Peel was a politician and railway commissioner. His third son Sir William Peel was a naval commander and recipient of the Victoria Cross. His fifth son Arthur Wellesley Peel was Speaker of the House of Commons and created Viscount Peel in 1895. His daughter Julia married the 6th Earl of Jersey. Julia, Lady Peel, died in 1859.
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          Peel Tower Monument, this tower was built on top of Holcombe Hill in Ramsbottom, Bury.


          There is a statue of Sir Robert Peel outside the Robert Peel public house in Bury town centre, the town where Peel was born.


          There is a small statue of Sir Robert Peel on Winckley Square in Preston city centre.


          A British steamer named SS Sir Robert Peel, based in Canada, was burned by American forces on May 29, 1838, at the height of American-Canadian tensions over the Caroline Affair.


          There is a statue of Peel in Piccadilly gardens in Manchester, England


          A statue of Peel stands in Montrose town centre.


          The Regional Municipality of Peel (originally Peel County) in Ontario, Canada is named for Sir Robert Peel.


          Peel Street (rue Peel in French), is a street in Montreal, and from that comes the name of nearby Metro station.


          The Sir Robert Peel Hotel ("The Peel") is a Gay Bar on Peel Street in Collingwood, Victoria Melbourne Australia.


          The Sir Robert Peel Hospital in Tamworth.


          The Sir Robert Peel statue located in Tamworth town centre.


          A small monument in the centre of the town of Dronfield (Derbyshire)


          The Sir Robert Peel public house in Kingston-Upon-Thames (Surrey). It is an establishment popular for it's live music and famed for its live strip shows.


          Tamworth-raised musician Julian Cope sings "the king and queen have offered me the estate of Robert Peel" on the song 'O King of Chaos', from his 1984 LP Fried.


          The Peel River in Tamworth, New South Wales, Australia is named after Sir Robert Peel.


          Peel High School in Tamworth, New South Wales, Australia is named after Sir Robert Peel.


          Statue of Robert Peel in George square, Glasgow, Scotland
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              	DATE OF BIRTH

              	5 February 1788
            


            
              	PLACE OF BIRTH

              	Bury, Lancashire, England
            


            
              	DATE OF DEATH

              	2 July 1850
            


            
              	PLACE OF DEATH

              	Westminster, London, England
            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Robert_Peel"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Robert Schumann


        
          

          
            [image: Robert Schumann]

            
              Robert Schumann
            

          


          Robert Alexander Schumann ( June 8, 1810  July 29, 1856) was a German composer and pianist. He was one of the most famous Romantic composers of the nineteenth century, as well as a famous music critic. An intellectual as well as an aesthete, his music reflects the deeply personal nature of Romanticism. Introspective and often whimsical, his early music was an attempt to break with the tradition of classical forms and structure which he thought too restrictive. Little understood in his lifetime, much of his music is now regarded as daringly original in harmony, rhythm and form. He stands in the front rank of German Romantics.


          


          Biography


          


          Early life


          Robert Schumann was born on June 8, 1810 in Zwickau in Saxony. His father was a publisher, and it was in the cultivation of literature quite as much as in that of music that his boyhood was spent. Schumann himself said that he began to compose before the age of seven.
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          At fourteen he wrote an essay on the aesthetics of music and also contributed to a volume edited by his father and entitled "Portraits of Famous Men". While still at school in Zwickau he read, besides Friedrich Schiller and Johann Wolfgang von Goethe, Lord Byron and the Greek tragedians. But the most powerful as well as the most permanent of the literary influences exercised upon him was undoubtedly that of Johann Paul Friedrich Richter. This influence may clearly be seen in his youthful novels Juniusabende and Selene, of which the first only was completed in 1826.


          In 1828 he left school, and after a tour, during which he met Heinrich Heine in Munich, he went to Leipzig to study law. His interest in music was piqued as child by the sounds of Ignaz Moscheles playing at Carlsbad and even more so by the works of Franz Schubert and Felix Mendelssohn later. His father, however, who had encouraged the boy's musical aspirations, died in 1826, and neither his mother nor his guardian would encourage a career for him in music.


          So Schumann set out to study law, at Leipzig and later at Heidelberg (1829). However he abandoned the pursuit, and instead, to use his own words, "Nature's pupil pure and simple" began composing songs.


          [bookmark: 1830-1834]


          1830-1834


          The restless spirit by which he was pursued is disclosed in his letters of the period. On Easter, 1830 he heard Niccol Paganini play in Frankfurt. In July in this year he wrote to his mother, "My whole life has been a struggle between Poetry and Prose, or call it Music and Law," and by Christmas he was once more in Leipzig, taking piano lessons with his old master, Friedrich Wieck.


          In his anxiety to accelerate the process by which he could acquire a perfect execution, he permanently injured his right hand. Another authority states that the right-hand disability was caused by syphilis medication. Those who claim the former state that he attempted a radical surgical procedure to separate the tendons of the fourth finger from those of the third (the ring finger musculature is linked to that of the third finger, thus making it the "weakest" finger). Another, less dramatic view is that he damaged his finger by the use of a mechanism of his own invention, which was intended to hold back one finger while he practiced exercises with the others. Regardless, his ambitions as a pianist being suddenly ruined, he determined to devote himself entirely to composition, and began a course of theory under Heinrich Dorn, conductor of the Leipzig opera. About this time he contemplated composing an opera on the subject of Hamlet.


          


          Papillons


          The fusion of the literary idea with its musical illustration, which may be said to have first taken shape in Papillons (op. 2), is foreshadowed to some extent in the first criticism by Schumann, an essay on Frdric Chopin's variations on a theme from Mozart's Don Giovanni, which appeared in the Allgemeine musikalische Zeitung in 1831. Here the work is discussed by the imaginary characters Florestan (the embodiment of Schumann's passionate, voluble side) and Eusebius (his dreamy, introspective side) -the counterparts of Vult and Walt in Jean Paul's novel Flegeljahre; and a third, Meister Raro, is called upon for his opinion. Raro may represent either the composer himself, Wieck's daughter Clara, or the combination of the two (Clara + Robert).
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          By the time, however, that Schumann had written Papillons in 1831 he went a step further. The scenes and characters of his favorite novelist had now passed definitely and consciously into the written music, and in a letter from Leipzig (April 1832) he bids his brothers "read the last scene in Jean Paul's Flegeljahre as soon as possible, because the Papillons are intended as a musical representation of that masquerade."


          In the winter of 1832 Schumann visited his relations at Zwickau and Schneeberg, where he performed the first movement of his Symphony in G minor. In Zwickau, the music was played at a concert given by Wieck's daughter Clara, who was then only thirteen. The death of his brother Julius as well as that of his sister-in-law Rosalie in 1833 seems to have affected Schumann with a profound melancholy (depression), leading to his first apparent attempt at suicide.


          


          Die neue Zeitschrift fr Musik


          By the spring of 1834, however, he had sufficiently recovered to be able to start Die Neue Zeitschrift fr Musik, the paper in which appeared the greater part of his critical writings. The first number was published on 3 April 1834. It effected a revolution in the taste of the time, when Wolfgang Amadeus Mozart, Ludwig van Beethoven and Carl Maria von Weber were being neglected for composers who are, today, considered minor figures. The popular taste at the time ran toward flashy displays of technique, without much in the areas of content or ideas; Schumann campaigned to revive interest in the great composers of the past, while also intervening on behalf of new composers who were attempting to create something more substantial. To bestow praise on Chopin and Hector Berlioz in those days was to court the charge of eccentricity in taste, yet the genius of both these masters was appreciated and openly proclaimed in the new journal. On the other hand, the "Music of the Future," as was called the compositional school of Franz Liszt and Richard Wagner, was condemned by Schumann. Amongst his associates involved with the publication, were the composers Ludwig Schunke, dedicatee of Schumann's Toccata in C, and Norbert Burgmueller.


          Schumann's editorial duties, which kept him closely occupied during the summer of 1834, were interrupted by his relations with Ernestine von Fricken, a girl of sixteen, to whom he became engaged. She was the adopted daughter of a rich Bohemian, from whose variations on a theme Schumann constructed his own Symphonic Etudes. The engagement was broken off by Schumann, due to the burgeoning of his love for the 15-year-old Clara Wieck. Flirtatious exchanges in the spring of 1835 led to their first kiss on the steps outside Wiecks house in November and mutual declarations of love the next month in Zwickau, where Clara appeared in concert. Having learnt in August of Ernestine von Frickens illegitimate birth and fearful that her limited means would force him to earn his living like a day-labourer, Schumann engineered a complete break towards the end of the year. But his idyll with Clara was soon brought to an unceremonious end. Her father became aware of their nocturnal trysts during the Christmas holidays and summarily called them to a halt.


          


          Carnaval
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          Carnaval (op. 9, 1834) is one of Schumann's most genial and most characteristic pianoforte works.


          Schumann begins nearly every section of Carnaval with the musical notes signified in German by the letters that spell Asch (A, E-flat, C, and B, or alternatively A-flat, C, and B), the town in which Ernestine was born, and are also the musical letters in Schumann's own name. Schumann named sections for both Ernestine von Fricken ("Estrella") and Clara Wieck ("Chiarina"). Eusebius and Florestan, the imaginary figures appearing so often in his critical writings, also appear, alongside brilliant imitations of Chopin and Paganini. The work comes to a close with a march of the Davidsbndlerthe league of the men of David against the Philistines in which may be heard the clear accents of truth in contest with the dull clamour of falsehood embodied in a quotation from the seventeenth century Grandfather's Dance. In Carnaval, Schumann went farther than in Papillons, for in it he himself conceived the story of which it was the musical illustration.


          [bookmark: 1835-1839]


          1835-1839


          On October 3, 1835 Schumann met Mendelssohn at Wieck's house in Leipzig, and his appreciation of his great contemporary was shown with the same generous freedom that distinguished him in all his relations to other musicians, and which later enabled him to recognize the genius of Johannes Brahms, whom he first met in 1853 before he had established a reputation.


          In 1836 Schumann's acquaintance with Clara Wieck, already famous as a pianist, ripened into love, and a year later he asked her father's consent to their marriage, but was met with a refusal. In the series Fantasiestcke for the piano (op. 12) he once more gives a sublime illustration of the fusion of literary and musical ideas as embodied conceptions in such pieces as Warum and In der Nacht. After he had written the latter of these two he detected in the music the fanciful suggestion of a series of episodes from the story of Hero and Leander. The collection begins (in Des Abends) with a notable example of Schumann's predeliction for rhythmic ambiguity, as unrelieved syncopation plays heavily against the time signature just as in the first movement of Fasschingschwank aus Wien. After a nicely told fable, and the appropriately titled "Whirring Dreams," the whole collection ends on an introspective note in the manner of Eusebius.
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          The Kinderszenen, completed in 1838, a favourite of Schumann's piano works, is playful and childlike, and in a wonderfully fresh way captures the innocence of childhood. The Trumerei is one of the most famous piano pieces ever written, and exists in myriad forms and transcriptions, and has been the favourite encore of several artists, including Vladimir Horowitz. Although deceptively simple, Alban Berg, in reply to charges that modern music was overly complex, pointed out that this piece is in no way as simple as it appears in its harmonic structure. The whole collection is deceptive in its simplicity, yet genuinely touching and refreshing.


          The Kreisleriana, which is considered one of his greatest works, was also written in 1838, and in this the composer's fantasy and emotional range is again carried a step further. Johannes Kreisler, the romantic poet brought into contact with the real world, was a character drawn from life by the poet E. T. A. Hoffmann (q.v.), and Schumann utilized him as an imaginary mouthpiece for the sonic expression of emotional states, in music that is "fantastic and mad".


          The Fantasia in C (Op. 17), written in the summer of 1836, is a work of passion and deep pathos, imbued with the spirit of late Beethoven. This is no doubt deliberate, since the proceeds from sales of the work were initially intended to be contributed towards the construction of a monument to Beethoven. According to Liszt, (Strelezki- Personal Recollections of Chats with Liszt) who played the work to the composer, and to whom the work was dedicated, the Fantasy was apt to be played too heavily, and should have a dreamier (trumerisch) character than vigorous German pianists tended to labour. He also said, "It is a noble work, worthy of Beethoven, whose career, by the way, it is supposed to represent."


          After a visit to Vienna during which he discovered Schubert's previously unknown Symphony No. 9 in C, in 1839 he wrote the Faschingsschwank aus Wien, i.e. the Carnival Prank from Vienna. Most of the joke is in the central section of the first movement, into which a thinly veiled reference to the  Marseillaisethen banned in Viennais squeezed. The festive mood does not preclude moments of melancholic introspection in the Intermezzo.


          As Wieck still withheld his consent to their marriage, Robert and Clara at last dispensed with it, and were married on September 12 at Schnefeld, near Leipzig.


          [bookmark: 1840-1849]


          1840-1849


          The year 1840 may be said to have yielded the most extraordinary results in Schumann's career. Until now he had written almost solely for the pianoforte, but in this one year he wrote 168 songs. Schumann's biographers represent him as caught in a tempest of song, the sweetness, the doubt and the despair of which are all to be attributed to varying emotions aroused by his love for Clara. Although there is possibly some truth to this, this rather mawkish view is treated with scepticism by modern scholars, especially since Dichterliebe, with its themes of rejection and acceptance, was written at a time when his marriage was no longer in doubt.
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          His chief song-cycles of this period were his settings of the Liederkreis of J. von Eichendorff (op. 39), the Frauenliebe und Leben of Chamisso (op. 42), the Dichterliebe of Heine (op. 48) and Myrthen, a collection of songs, including poems by Goethe, Rckert, Heine, Byron, Burns and Moore. The songs Belsatzar (op. 57) and Die beiden Grenadiere (op. 49), each to Heine's words, show Schumann at his best as a ballad writer, though the dramatic ballad is less congenial to him than the introspective lyric. The opus 35 (to words of Justinus Kerner) and opus 40 sets, although less well known, also contain songs of lyric and dramatic quality.


          
            As Grillparzer said, "He has made himself a new ideal world in which he moves almost as he wills."

          


          Yet it was not until long afterwards that he met with adequate recognition. In his lifetime the few tokens of honour bestowed upon Schumann were the degree of Doctor by the University of Jena in 1840, and in 1843 a professorship in the Conservatorium of Leipzig, which was founded that year by Felix Mendelssohn. On one occasion, accompanying his wife on a concert tour in Russia, Schumann was asked whether 'he too was a musician'. This and other insults left a mark on Schumann's delicate psyche.


          Probably no composer ever rivaled Schumann in concentrating his energies on one form of music at a time. At first all his creative impulses were translated into pianoforte music, then followed the miraculous year of the songs. In 1841 he wrote two of his four symphonies. The year 1842 was devoted to the composition of chamber music, and includes the pianoforte quintet (op. 44), now one of his best known and most admired works. In 1843 he wrote Paradise and the Peri, his first essay at concerted vocal music.


          He had now mastered the separate forms, and from this time forward his compositions are not confined during any particular period to any one of them. In Schumann, above all musicians, the acquisition of technical knowledge was closely bound up with the growth of his own experience and the impulse to express it.


          The stage in his life when he was deeply engaged in his music to Goethe's Faust (1844-1853) was a critical one for his health. The first half of the year 1844 had been spent with his wife in Russia. On returning to Germany he had abandoned his editorial work, and left Leipzig for Dresden, where he suffered from persistent nervous prostration which is today known as bipolar disorder. As soon as he began to work he was seized with fits of shivering, and an apprehension of death which was exhibited in an abhorrence for high places, for all metal instruments (even keys) and for drugs. He suffered perpetually also from imagining that he had the note A sounding in his ears. In 1846 he had recovered and in the winter revisited Vienna, traveling to Prague and Berlin in the spring of 1847 and in the summer to Zwickau, where he was received with enthusiasm, gratifying because Dresden and Leipzig were the only large cities in which his fame was at this time appreciated.


          To 1848 belongs his only opera, Genoveva (op. 81), a work containing much beautiful music, but lacking dramatic force. It is interesting for its attempt to abolish the recitative, which Schumann regarded as an interruption to the musical flow. The subject of Genoveva, based on Johann Ludwig Tieck and Hebbel, was in itself not a particularly happy choice; but it is worth remembering that as early as 1842 the possibilities of German opera had been keenly realized by Schumann, who wrote, "Do you know my prayer as an artist, night and morning? It is called 'German Opera.' Here is a real field for enterprise . . . something simple, profound, German." And in his notebook of suggestions for the text of operas are found amongst others: Nibelungen, Lohengrin and Til Eulenspiegel. Schumann's consistently flowing melody in this work, can be seen as a forerunner to Wagner's Melos.


          The music to Byron's Manfred is pre-eminent in a year (1849) in which he wrote more than in any other. The insurrection of Dresden caused Schumann to move to Kreischa, a little village a few miles outside the city. In the August of this year, on the occasion of the hundredth anniversary of Goethe's birth, such scenes of Schumann's Faust as were already completed were performed in Dresden, Leipzig and Weimar, Liszt, as always giving unwearied assistance and encouragement. The rest of the work was written in the latter part of the year, and the overture in 1853. This overture Schumann described as "one of the sturdiest of my creations."


          


          After 1850


          From 1850 to 1854, the nature, and admittedly the quality, of Schumann's works is extremely varied. In 1850, he succeeded Ferdinand Hiller as musical director at Dsseldorf; in 1851-1853, he visited Switzerland and Belgium as well as Leipzig. In 1851, he completed his so-called Rhenish symphony, and he revised what would be published as his fourth symphony. In October 1853, he was bowled over by the talent of the 20-year-old Brahms, who had appeared on his doorstep and spent a month with the Schumanns. During this time Schumann, Brahms and Schumann's pupil Albert Dietrich collaborated on the composition of the 'F-A-E' Sonata for the violinist Joseph Joachim; Schumann also published an article, Neue Bahnen (New Paths) hailing the unknown from Hamburg as the Chosen One who would give ideal expression to the Age. In January 1854, Schumann went to Hannover, where he heard a performance of his Paradise and the Peri organized by Joachim and Brahms.


          Soon after his return to Dsseldorf, where he was engaged in editing his complete works and making an anthology on the subject of music, a renewal of the symptoms that had threatened him before showed itself. Besides the single note, he now imagined that voices sounded in his ear. One night he suddenly left his bed, saying that Schubert and Mendelssohn had sent him a theme - actually a reminiscence of his violin concerto - which he must write down, and on this theme he wrote five variations for the pianoforte, his last work. Brahms published the theme in a supplementary volume to the complete edition of Schumann's piano music, and in 1861 himself wrote a substantial set of variations upon it, for piano duet, his op.23.


          On February 27, 1854, Schumann threw himself into the Rhine. He was rescued by boatmen, but when brought to land was determined to be quite insane. When Schumann requested that he be taken to an asylum, Dr. Franz Richarz's sanitarium in Endenich, a quarter of Bonn, was chosen. After decades of speculation by pathologists, musicians, biographers and music lovers, the publication of Dr. Richarz's records on his most celebrated patient point conclusively to the effects of tertiary syphilis as the underlying cause of Schumann's many physical and mental illnesses. This, in addition to his introspective, withdrawn character and the treatments he endured, particularly mercury applications, contributed to his ultimate demise.


          He died on July 29, 1856. He was buried at the Zentral Friedhof, Bonn. In 1880, a statue by A. Donndorf was erected on his tomb.


          According to studies by the musicologist and literary scholar Eric Sams, Schumann's symptoms during his terminal illness and death appear consistent with those of mercury poisoning. Mercury was at the time a common treatment for syphilis and many other conditions.


          From the time of her husband's death, Clara devoted herself principally to the interpretation of her husband's works, but when in 1856 she first visited England the critics received Schumann's music with a degree of coolness, and in some quarters (especially in the person of Henry Fothergill Chorley) a chorus of disapprobation. She returned to London in 1865 and continued her visits annually; with the exception of four seasons, she appeared each year. She became the authoritative editor of her husband's works for Breitkopf und Hrtel. It was rumored that she and her good friend, Brahms, destroyed many of Schumann's later works that they thought to be tainted by his madness. However, apart from the Five Pieces for Cello and Piano no other pieces are known to have actually been destroyed. As a result of their survival most of the late works, particularly the violin concerto, the Fantasy for Violin and Orchestra and the third violin sonata, all from 1853, have entered the critical and performing repertoire as recognized masterpieces.


          


          Legacy


          Whilst sometimes overlooked in the pantheon of musicians of influence, it is undoubtedly true that Schumann exercised considerable influence in the nineteenth century, and beyond, despite his adoption of more conservative modes of composition after his marriage. He left an array of great music in virtually all the forms then known, and his romantic notions of the musician as an artist, as sublime, indelibly changed the perception of what being a composer really meant, and means. Through his protege Brahms, and also others with the stamp of true romanticism yet romanticism undefiled, such as Gabriel Faur and Elgar, ("my ideal", he said of Schumann), as well as many somewhat lesser figures who betray a distinct musical resemblance, such as Charles Villiers Stanford, Hubert Parry, Verhulst, Adolf Jensen and the master miniaturist, Edvard Grieg, Schumann's ideals and compositional vocabulary have become widely disseminated. Aside from his music, his critical acumen in encouraging anything worthy yet denouncing the meretricious, such as the overblown spectacles of Meyerbeer and the vacuities of Charles-Valentin Alkan"inward emptiness, outward nothingness" was the verdict in a review of some Alkan pieces, set a standard that is still aspired to today. While his dismissal of Alkan was misguided, excellence in music criticism as well as aspiration to the highest ideals in art were embodied by Schumann, and both precepts rely critically even in their conception to Schumann's musical idealism. Those who seek Schumann, and drink deeply at the source, not only receive a deep well of aural pleasure and satisfaction, but commune with a pure and transcendent artistic soul of great integrity.


          


          Compositions


          
            	List of compositions by Robert Schumann.


            	Category:Compositions by Robert Schumann

          


          Books


          Ostwald, Peter. "Schumann, The Inner Voices of a Musical Genius". Northeastern University Press. 1985. ISBN 1-55553-014-1
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          Robert Stephenson FRS ( October 16, 1803 October 12, 1859) was an English civil engineer. He was the only son of George Stephenson, the famed railway and locomotive engineer; many of the achievements popularly credited to his father were actually joint efforts of father and son.


          


          Overview


          Robert Stephenson was well-educated prior to officially starting his career. His mother and sister died early in his life so young Robert spent much of his time as a child in the shadows of his father George Stephenson. Although lacking any formal education of his own, George had considerable engineering skills having improved mining operations for the Killingworth pits near their home. Robert thus developed a growing familiarity with mining equipment and machinery as he grew up in the Tyneside mining community. Early on, George saw great potential in Robert and was very dedicated to seeing that Robert was as well-educated and schooled as possible.


          After a private education at the Bruce Academy in Newcastle upon Tyne, an apprenticeship to Nicolas Wood, the manager of Killingworth Colliery, and a period at the University of Edinburgh, Robert went to work with his father on his railway projects, the first being the Stockton and Darlington. In 1823 Robert set up a company in partnership with his father and Edward Pease to build railway locomotives; the firm, Robert Stephenson and Company, built a large proportion of the world's early locomotives and survived into the mid-20th century. The original factory building still exists, at Forth Street in Newcastle, as the Robert Stephenson Centre.


          Robert did a good deal of the work for the Rainhill Trials-winning Rocket; following its success, the company built further locomotives for the Liverpool and Manchester Railway and other newly-established railways, including the Leicester and Swannington Railway.


          In 1833 Robert was given the post of Chief Engineer for the London and Birmingham Railway, the first main-line railway to enter London, and the initial section of the West Coast Main Line. The line posed a number of difficult civil engineering challenges, most notably Kilsby Tunnel, and was completed in 1838. Stephenson was directly responsible for the tunnel under Primrose Hill, which required excavation by shafts. Early locomotives could not manage the climb from Euston Station to Chalk Farm, requiring Stephenson to devise a system that would be draw them up the hill by chains using a steam engine near The Roundhouse. This impressive structure remains in use today as an Arts Centre.


          He constructed a number of well-known bridges, including the High Level Bridge at Newcastle upon Tyne, the wrought-iron box-section Britannia Bridge across the Menai Strait, the Conwy railway bridge between Llandudno Junction and Conwy, Arnside Viaduct in Cumbria, the Royal Border Bridge at Berwick-upon-Tweed and a joint road and rail bridge in 1850 over the River Nene at Sutton Bridge in Lincolnshire.


          One of Stephenson's few failures was his design of the Dee bridge, which collapsed under a train. He was heavily criticized for the design, even before the collapse, particularly for the poor choice of materials, which included cast iron.


          He served as Conservative Member of Parliament for Whitby from 1847 until his death. He was a commissioner of the short-lived London Metropolitan Commission of Sewers from 1848. He was President of the Institution of Civil Engineers for two years from 1855. His remains are interred at Westminster Abbey.


          Stephenson was well respected by his engineering peers and had a lifetime friendship with Joseph Locke, a rival engineer during his career. One other such friendship included a friendship with Isambard Kingdom Brunel who often help Stevenson on other various projects.


          The Stephenson Railway Museum in North Shields is named after George and Robert Stephenson.


          


          In fiction


          Stephenson appears as a character in the anime film Steamboy, in that world having apparently lived until 1866. In the English dub of the film his character also speaks with a rather posh stereotypical English accent and not the northern tones Stephenson used.
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          Robin Hood is a figure in archetypal English folk tales, whose story originates from medieval times. In popular culture he is painted as a man known for robbing the rich to provide for the poor and fighting against injustice and tyranny. His band consists of "seven score" group of fellow outlawed yeomen  called his " Merry Men". He has been the subject of numerous movies, television series, books, comics and plays.


          In popular culture Robin Hood and his band's tales are usually associated with the area Sherwood Forest and Nottinghamshire, though most historians point towards him being a Yorkshireman. Historically his birthplace is said to be Loxley in South Yorkshire, while his grave is claimed to be at Kirklees Priory in West Yorkshire.


          In the oldest legends the outlaw's enemy is the sheriff due simply to his profession, but in later versions the sheriff is despotic and gravely abuses his position, appropriating land, levying excessive taxation, and persecuting the poor. In some tales the antagonist is Prince John, based on the historical John of England, who is seen as the unjust usurper of his pious brother Richard the Lionheart. In the oldest versions surviving, Robin Hood is a yeoman, but in some later versions he is described as a nobleman and Lord of the Manor of Loxley (or Locksley), usually designated Robin of Loxley, who was unjustly deprived of his lands.


          In other stories, he has served in the crusades, returning to England to find his lands pillaged by the dastardly sheriff. In some tales he is the champion of the people, fighting against corrupt officials and the oppressive order that protects them, while in others he is an arrogant and headstrong rebel, who delights in bloodshed, cruelly slaughtering and beheading his victims.


          Despite the fact that most historians and experts link Hood to real life places that still exist today, a subsection argue that his tales (although not the very earliest) have some similarities to other outlaws such as Hereward the Wake, Eustace the Monk and Fulk FitzWarin. The latter of whom was a Norman noble who was disinherited and became an outlaw and an enemy of John of England.


          Ballads and tales


          The earliest surviving Robin Hood text is " Robin Hood and the Monk". This is preserved in Cambridge University manuscript Ff.5.48, which was written shortly after 1450. It contains many of the elements still associated with the legend, from the Nottingham setting to the bitter enmity between Robin and the local sheriff.


          The first printed version is A Gest of Robyn Hode (c.1475), a collection of separate stories which attempts to unite the episodes into a single continuous narrative. After this comes " Robin Hood and the Potter", contained in a manuscript of c.1503. "The Potter" is markedly different in tone from "The Monk": whereas the earlier tale is 'a thriller' the latter is more comic, its plot involving trickery and cunning rather than straightforward force. The difference between the two texts recalls Bower's claim that Robin-tales may be both 'comedies and tragedies'. Other early texts are dramatic pieces such as the fragmentary Robyn Hod and the Shryff off Notyngham (c.1472). These are particularly noteworthy as they show Robin's integration into May Day rituals towards the end of the Middle Ages.
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          In many respects, the character of Robin in these first texts differs from his later incarnations. While in modern stories Robin Hood typically pursues justice, and the Merry Men are a proto-democracy, this sense of generosity and egalitarianism is absent from the medieval and Early Modern sources. Robin is often presented as vengeful and self-interested, meting out barbaric punishments to his own enemies, but rarely fighting on the behalf of others. Nothing is stated about 'giving to the poor', although Robin does make a large loan to an unfortunate knight. Furthermore, even within his band, ideals of equality are generally not in evidence. In the early ballads Robin's men usually kneel before him in strict obedience: in A Gest of Robyn Hode the king even observes that "His men are more at his byddynge/Then my men be at myn". Their social status, as yeomen, is shown by their weapons; they use swords rather than quarterstaffs. The only character to use a quarterstaff in the early ballads is the potter, and Robin Hood does not take to a staff until the eighteenth century Robin Hood and Little John. And rather than being deprived of his lands by the villainous Sheriff of Nottingham, when an origin story for Robin appears, he takes to 'the greenwood' after killing royal foresters for mocking him (see Robin Hood's Progress to Nottingham).


          While he is sometimes described as a figure of peasant revolt, the details of his legends do not match this. He is not a peasant but an archer, and his tales make no mention of the complaints of the peasants, such as oppressive taxes. He appears not so much as a revolt against societal standards as an embodiment of them, being generous, pious, and courteous, opposed to stingy, worldly, and churlish foes. His tales glorified violence, but did so in a violent era. While he fights with royal officials, his loyalty to the king himself is strong.
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          Although the term "Merry Men" belongs to a later period, the ballads do name several of Robin's companions. These include Will Scarlet (or Scathlock), Much the Miller's Son, and Little John  who was called "little" as a joke, as he was quite the opposite. Even though the band is regularly described as being over a hundred men, usually only three or four are specified. Some appear only once or twice in a ballad: Will Stutly in Robin Hood Rescuing Will Stutly and Robin Hood and Little John; David of Doncaster in Robin Hood and the Golden Arrow; Gilbert with the White Hand in A Gest of Robyn Hode; and Arthur a Bland in Robin Hood and the Tanner. Many later adapters developed these characters. Guy of Gisbourne also appeared in the legend at this point, as was another outlaw Richard the Divine who was hired by the sheriff to hunt Robin Hood, and who dies at Robin's hand.


          Printed versions of the Robin Hood ballads, generally based on the Gest, appear in the early 16th century, shortly after the introduction of printing in England. Later that century Robin is promoted to the level of nobleman: he is styled Earl of Huntington, Robert of Locksley, or Robert Fitz Ooth. In the early ballads, by contrast, he was a member of the yeoman classes, a common freeholder possessing a small landed estate.


          In the fifteenth century, Robin Hood became associated with May Day celebrations; people would dress as Robin or as other members of his band for the festivities. This was not practiced throughout England, but in regions where it was practiced, lasted until Elizabethean times, and during the reign of Henry VIII, was briefly popular at court. This often put the figure in the role of a May King, presiding over games and processions, but plays were also performed with the characters in the roles. These plays could be enacted at "church ales", a means by which churches raised funds. A complaint of 1492, brought to the Star Chamber, accuses men of acting riotously by coming to a fair as Robin Hood and his men; the accused defended themselves on the grounds that the practice was a long-standing custom to raise money for churches, and they had not acted riotously but peaceably.
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          It is from this association that Robin's romantic attachment to Maid Marian (or Marion) stems. The naming of Marian may have come from the French pastoral play of c. 1280, the Jeu de Robin et Marion, although this play is unrelated to the English legends. Both Robin and Marian were certainly associated with May Day festivities in England (as was Friar Tuck), but these were originally two distinct types of performance  Alexander Barclay, writing in c.1500, refers to "some merry fytte of Maid Marian or else of Robin Hood"  but the characters were brought together. Marian did not immediately gain the unquestioned role; in Robin Hood's Birth, Breeding, Valor and Marriage, his sweetheart is 'Clorinda the Queen of the Shepherdesses'. Clorinda survives in some later stories as an alias of Marian.


          The first allusions to Robin Hood as stealing from the rich and giving to the poor appear in the 16th century. However, they still play a minor role in the legend; Robin still is prone to waylaying poor men, such as tinkers and beggars.


          In the 16th century, Robin Hood is given a specific historical setting. Up until this point there was little interest in exactly when Robin's adventures took place. The original ballads refer at various points to 'King Edward', without stipulating whether this is Edward I, Edward II, or Edward III. Hood may thus have been active at any point between 1272 and 1377. However, during the 16th century the stories become fixed to the 1190s, the period in which King Richard was absent from his throne, fighting in the crusades. This date is first proposed by John Mair in his Historia Majoris Britanni (1521), and gains popular acceptance by the end of the century.


          Giving Robin an aristocratic title and female love interest, and placing him in the historical context of the true king's absence, all represent moves to domesticate his legend and reconcile it to ruling powers. In this, his legend is similar to that of King Arthur, which morphed from a dangerous male-centered story to a more comfortable, chivalrous romance under the troubadours serving Eleanor of Aquitaine. From the 16th century on, the legend of Robin Hood is often used to promote the hereditary ruling class, romance, and religious piety. The "criminal" element is retained to provide dramatic colour, rather than as a real challenge to convention.


          In 1601 the story appears in a rare historical play chronicling the late twelfth century: "The Downfall of Robert, Earl of Huntingdon, afterwards called Robin Hood of merrie Sherwoode; with his love to chaste Matilda, the Lord Fitz-Walter's daughter, afterwards his fair Maid Marian." The seventeenth century introduced the minstrel Alan-a-Dale. He first appeared in a seventeenth century broadside ballad, and unlike many of the characters thus associated, managed to adhere to the legend. This is also the era in which the character of Robin became fixed as stealing from the rich to give to the poor.


          In the eighteenth century, the stories become even more conservative, and develop a slightly more farcical vein. From this period there are a number of ballads in which Robin is severely "drubbed" by a succession of professionals, including a potter, a tanner, a tinker and a ranger. In fact, the only character who does not get the better of Hood is the luckless Sheriff. Yet even in these ballads Robin is more than a mere simpleton: on the contrary, he often acts with great shrewdness. The tinker, setting out to capture Robin, only manages to fight with him after he has been cheated out of his money and the arrest warrant he is carrying. In Robin Hood's Golden Prize, Robin disguises himself as a friar and cheats two priests out of their cash. Even when Robin is defeated, he usually tricks his foe into letting him sound his horn, summoning the Merry Men to his aid. When his enemies do not fall for this ruse, he persuades them to drink with him instead.


          The continued popularity of the Robin Hood tales is attested by a number of literary references. In As You Like It, the exiled duke and his men "live like the old Robin Hood of England", while Ben Jonson produced the (incomplete) masque The Sad Shepheard, or a Tale of Robin Hood as a satire on Puritanism. Somewhat later, the Romantic poet John Keats composed Robin Hood. To A Friend and Alfred Lord Tennyson wrote a play The Foresters, or Robin Hood and Maid Marian, which was presented with incidental music by Sir Arthur Sullivan in 1892. Later still, T. H. White featured Robin and his band in The Sword in the Stone  anachronistically, since the novel's chief theme is the childhood of King Arthur.
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          The Victorian era generated its own distinct versions of Robin Hood. The traditional tales were often adapted for children, most notably in Howard Pyle's Merry Adventures of Robin Hood. These versions firmly stamp Robin as a staunch philanthropist, a man who takes from the rich to give to the poor. Nevertheless, the adventures are still more local than national in scope: while Richard's participation in the Crusades is mentioned in passing, Robin takes no stand against Prince John, and plays no part in raising the ransom to free Richard. These developments are part of the 20th century Robin Hood myth. The idea of Robin Hood as a high-minded Saxon fighting Norman Lords also originates in the 19th century. The most notable contributions to this idea of Robin are Thierry's Histoire de la Conqute de l'Angleterre par les Normands (1825), and Sir Walter Scott's Ivanhoe (1819). In this last work in particular, the modern Robin Hood  "King of Outlaws and prince of good fellows!" as Richard the Lionheart calls him  makes his dbut.


          The 20th century has grafted still further details on to the original legends. The movie The Adventures of Robin Hood portrayed Robin as a hero on a national scale, leading the oppressed Saxons in revolt against their Norman overlords while Richard the Lion-Hearted fought in the Crusades; this movie established itself so definitively that many studios resorted to movies about his son (invented for that purpose) rather than compete with the image of this one.


          Since the 1980s, it has become commonplace to include a Saracen among the Merry Men, a trend which began with the character Nasir in the Robin of Sherwood television series. Later versions of the story have followed suit: the 1991 movie Robin Hood: Prince of Thieves and 2006 BBC TV series Robin Hood each contain equivalents of Nasir, in the figures of Azeem and Djaq respectively.


          The Robin Hood legend has thus been subject to numerous shifts and mutations throughout its history. Robin himself has evolved from an obscure footpad to a national hero of epic proportions, who not only supports the poor by taking from the rich, but heroically defends the throne of England itself from unworthy and venal claimants.


          


          Connections to existing locations
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          In modern versions of the legend, Robin Hood is said to have taken up residence in the verdant Sherwood Forest in the county of Nottinghamshire. For this reason the people of present-day Nottinghamshire have a special affinity with Robin Hood, often claiming him as the symbol of their county. For example, major road signs entering the shire depict Robin Hood with his bow and arrow, welcoming people to 'Robin Hood County.' BBC Radio Nottingham also uses the phrase 'Robin Hood County' on its regular programmes. Specific sites linked to Robin Hood include the Major Oak tree, claimed to have been used by him as a hideout. Nottingham Forest F.C. are often thought to have their name derive from Sherwood Forest and the legend of Robin Hood, when in fact it comes from an area they played on called the Forest Recreation Ground. However, the Nottingham setting is a matter of some contention. While the Sheriff of Nottingham and the town itself appear in early ballads, and Sherwood is specifically mentioned in the early ballad Robin Hood and the Monk, many of the original ballads (even those with Nottingham references) locate Robin in Barnsdale (the area between Pontefract and Doncaster), some fifty miles north of Sherwood in the county of Yorkshire; furthermore, the ballads placed in this area are far more geographically specific and accurate. This is reinforced for some by the similarity of Locksley to the area of Loxley in Sheffield, where in nearby Tideswell, which was the "Kings Larder" in the Royal Forest of the Peak, a record of Robert de Lockesly in court is found, perhaps in his retirement years in 1245. Although it cannot be proven that this is the man himself, it is believed he had a brother called Thomas, which gives credence to the following reference:


          
            	24) No. 389, f0- 78. Ascension Day, 29 H. III., Nic Meverill, with John Kantia, on the one part, and Henry de Leke. Henry released to Nicholas and John 5 m. rent, which he received from Nicolas and John and Robert de Lockesly for his life from the lands of Gellery, in consideration of receiving from each of them 2M (2 marks). only, the said Henry to live at table with one of them and to receive 2M. annually from the other. T., Sampson de Leke, Magister Peter Meverill, Roger de Lockesly, John de Leke, Robert fil Umfred, Rico de Newland, Richard Meverill. (25) No. 402, p. 80 b. Thomas de Lockesly bound himself that he would not sell his lands at Leke, which Nicolas Meveril had rendered to him, under a penalty of L40. (40 pounds)

          


          A pound was 240 silver pence; a mark was 160 silver pence, ie. 13 shillings and fourpence.


          In Barnsdale Forest there is at least one Robin Hood's Well (by the side of the Great North Road), one Little John's Well (near Hampole) and a Robin Hood's stream (in Highfields Wood at Woodlands).


          There is something of a modern movement amongst Yorkshire residents to reclaim the legend of Robin Hood, to the extent that South Yorkshire's new airport, on the site of the redeveloped RAF Finningley airbase near Doncaster, although ironically in the historic county of Nottinghamshire, has been given the name Robin Hood Airport Doncaster Sheffield.


          There has long been a pub in the village of Hatfield Woodhouse, quite close to the airport, which is known as The Robin Hood and Little John. Centuries ago, a variant of 'as plain as the nose on your face' was 'Robin in Barnesdale stood.'


          There have been further claims made that he is from Swannington in Leicestershire.
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          This debate is hardly surprising, given the considerable value that the Robin Hood legend has for local tourism. One of Nottinghamshire's biggest tourist attractions is the Major Oak, a tree that local folklore claims was the home of the legendary outlaw. The age of the tree disproves this myth as it would have been a sapling in the days of Robin Hood. The Sheriff of Nottingham also had jurisdiction in Derbyshire that was known as the "Shire of the Deer", and this is where the Royal Forest of the Peak is found, which roughly corresponds to today's Peak District National Park. The Royal Forest included Bakewell, Tideswell, Castleton, Ladybower and the Derwent Valley near Loxley. The Sheriff of Nottingham possessed property near Loxley, including Hazlebadge Hall, Peveril Castle and Haddon Hall. Mercia, to which Nottingham belonged, came to within three miles of Sheffield City Centre. The supposed grave of Little John can be found in Hathersage, also in the Peak District.


          Robin Hood himself is reputed to be buried in the grounds of Kirklees Priory between Brighouse and Mirfield in West Yorkshire. There is an elaborate grave there with the inscription referred to above. The story is that the Prioress was a relative of Robin's. Robin was ill and staying at the Priory where the Prioress was supposedly caring for him. However, she betrayed him, his health worsened, and he eventually died there.


          Before he died, he told Little John (or possibly another of his Merry Men) where to bury him. He shot an arrow from the Priory window, and where the arrow landed was to be the site of his grave. The actual grave is within sight of the ruins of the Priory, corresponding to the story. It is behind the Three Nuns pub in Mirfield, West Yorkshire. The nuns supposedly cared for him when he was ill.


          The grave can be visited on occasional organised walks, organised by Calderdale Council Tourist Information office.


          Further indications of the legend's connection with West Yorkshire (and particularly Calderdale) are noted in the fact that there are pubs called the Robin Hood in both nearby Brighouse and at Cragg Vale; higher up in the Pennines beyond Halifax, where Robin Hood Rocks can also be found. Robin Hood Hill is near Outwood, West Yorkshire, not far from Lofthouse. There is a village in West Yorkshire called Robin Hood, on the A61 between Leeds and Wakefield and close to Rothwell and Lofthouse. With all these references to Robin Hood, it is not surprising that the people of both South Yorkshire and West Yorkshire lay some claim to Robin Hood, who, if he existed, could easily have roamed between Nottingham, Lincoln, Doncaster and right into West Yorkshire. In those days, Sherwood Forest and Barnsdale Forest were probably all one vast forest affording plenty of cover for a band of outlaws.


          A British Army Territorial (reserves) battalion formed in Nottingham in 1859 was known as the The Robin Hood Battalion through various reorganisations until the "Robin Hood" name finally disappeared in 1992. With the 1881 Childers reforms that linked regular and reserve units into regimental families ,the Robin Hood Battalion became part of The Sherwood Foresters (Nottinghamshire and Derbyshire Regiment).


          


          List of traditional ballads
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          Ballads are the oldest existing form of the Robin Hood legends, although none of them are recorded at the time of the first allusions to him, and many are much later. They evince many common features, often opening with praise of the greenwood and relying heavily on disguise as a plot device, but include a wide variation in tone and plot.


          
            	A Gest of Robyn Hode


            	Robin Hood and the Monk


            	Robin Hood's Death


            	Robin Hood and the Potter


            	Robin Hood and the Butcher


            	Robin Hood and the Curtal Friar


            	The Jolly Pinder of Wakefield


            	Robin Hood and the Tanner


            	Robin Hood and the Tinker


            	Robin Hood and the Newly Revived


            	The Bold Pedlar and Robin Hood


            	Robin Hood and the Prince of Aragon


            	Robin Hood and the Scotchman


            	Robin Hood and the Ranger


            	Robin Hood's Delight


            	Robin Hood's Progress to Nottingham


            	Robin Hood Rescuing Three Squires


            	Robin Hood Rescuing Will Stutly


            	Robin Hood and the Bishop


            	Robin Hood and the Bishop of Hereford


            	Robin Hood and Queen Katherine


            	Robin Hood's Chase


            	Robin Hood's Golden Prize


            	The Noble Fisherman


            	Robin Hood's Birth, Breeding, Valor and Marriage


            	The King's Disguise, and Friendship with Robin Hood


            	Robin Hood and the Golden Arrow


            	Robin Hood and the Valiant Knight


            	A True Tale of Robin Hood

          


          Some ballads, such as Erlinton, feature Robin Hood in some variants, where the folk hero appears to be added to a ballad pre-existing him and in which he does not fit very well. He was added to one variant of Rose Red and the White Lily, apparently on no more connection than that one hero of the other variants is named "Brown Robin." Francis James Child indeed retitled Child ballad 102; though it was titled The Birth of Robin Hood, its clear lack of connection with the Robin Hood cycle (and connection with other, unrelated ballads) led him to title it Willie and Earl Richard's Daughter in his collection.


          


          Popular culture


          Songs, plays, games, and later novels, musicals, films, and TV series have developed Robin Hood and company according to the needs of their times, and the myth has been subject to extensive ideological manipulation.


          Robin Hood has become shorthand for a good-hearted bandit who steals from the rich to give to the poor. It is also a proverbial expression for somebody who takes other people's giveaways and gives them to people he or she knows who could use them. This can be called "Robin Hood giving." Many countries and situations boast their own Robin Hood characters; the Category:Robin Hood page tracks them.


          The BBC has recently released the second series of Robin Hood starring Jonas Armstrong (Robin), Lucy Griffiths (Marion), Richard Armitage (Guy of Gisborne), and Keith Allen (The Sheriff). The third series will be aired in 2008.


          
            	Starting in 2007, the University of Nottingham will be offering a Masters degree on the subject of Robin Hood.

          


          
            	Robin Hood became the official mascot of Nottingham Forest Football Club at the beginning of the 2007-08 football season, replacing Sherwood the Bear.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Robin_Hood"
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              	Daniel Defoe
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              	England
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              	The Further Adventures of Robinson Crusoe
            

          


          Robinson Crusoe is a novel by Daniel Defoe, first published in 1719 and sometimes regarded as the first novel in English. The book is a fictional autobiography of the title character, an English castaway who spends 28 years on a remote island, encountering natives, captives, and mutineers before being rescued. This device, presenting an account of supposedly factual events, is known as a " false document", and gives a realistic frame story. The story was probably influenced by the real-life events of Alexander Selkirk, a Scottish castaway marooned on a Pacific island (currently Alexander Selkirk Island, Chile) for four years.


          The full title of the novel is The Life and Strange Surprising Adventures of Robinson Crusoe of York, Mariner: who lived Eight and Twenty Years, all alone in an uninhabited Island on the coast of America, near the Mouth of the Great River of Oroonoque; Having been cast on Shore by Shipwreck, wherein all the Men perished but himself. With An Account how he was at last as strangely deliver'd by Pirates. Written by Himself.


          


          Plot summary


          Template:Spoiler


          Crusoe leaves England setting sail from the Queens Dock in Hull on a sea voyage in September, 1651, against the wishes of his parents. The ship is taken over by Sal pirates and Crusoe becomes the slave of a Moor. He manages to escape with a boat and is befriended by the Captain of a Portuguese ship off the western coast of Africa. The ship is en route to Brazil. There with the help of the captain, Crusoe becomes owner of a plantation.


          He joins an expedition to bring slaves from Africa, but he is shipwrecked in a storm about forty miles out to sea on an island near the mouth of the Orinoco river on September 30, 1659. His companions all die; he manages to fetch arms, tools and other supplies from the ship before it breaks apart and sinks. He proceeds to build a fenced-in habitation and cave, keeps a calendar by making marks in a wooden cross he builds. He hunts, grows corn, learns to make pottery, raises goats, etc. He reads the Bible and suddenly becomes religious, thanking God for his fate in which nothing is missing but society.


          He discovers native cannibals occasionally visit the island to kill and eat prisoners. At first he plans to kill the savages for their abomination, but then he realizes that he has no right to do so as the cannibals have not attacked him and do not knowingly commit a crime. He dreams of capturing one or two servants by freeing some prisoners, and indeed, when a prisoner manages to escape, Crusoe helps him, naming his new companion "Friday" after the day of the week he appeared, and teaches him English and converts him to Christianity.


          After another party of natives arrive to partake in a grisly feast, Crusoe and Friday manage to kill most of the natives and save two of the prisoners. One is Friday's father and the other is a Spaniard, who informs Crusoe that there are other Spaniards shipwrecked on the mainland. A plan is devised where the Spaniard would return with Friday's father to the mainland and bring back the others, build a ship, and sail to a Spanish port.


          Before the Spaniards return, an English ship appears; mutineers have taken control of the ship and intend to maroon their former captain on the island. The captain and Crusoe manage to retake the ship. They leave for England, leaving behind three of the mutineers to fend for themselves and inform the Spaniards what happened. Crusoe leaves the island on December 19, 1686. He travels to Portugal to find his old friend, the captain, who informs him that his Brazilian plantation was well cared for and he has become wealthy. From Portugal, he travels overland to England, to avoid mishaps at sea, via Spain and France; during winter in the Pyrenees, he and his companions have to fend off an attack by vicious wolves. Back in England, he decides to sell his plantation, as returning to Brazil would entail converting to Catholicism. Later in life, after marrying, having three children and becoming widowed, he returns to his island for a last time. The book ends with a hint about a sequel that would detail his return to the island, which had been discovered.


          


          Reception and sequels


          
            [image: Plaque 'commemorating' Robinson Crusoe's departure from Hull - "Had I the sense to return to Hull, I had been Happy..."]

            
              Plaque 'commemorating' Robinson Crusoe's departure from Hull - "Had I the sense to return to Hull, I had been Happy..."
            

          


          The book was first published on April 25, 1719. The positive reception was immediate and universal. Before the end of the year, this first volume had run through four editions. Within years, it had reached an audience as wide as any book ever written in English.


          By the end of the 19th century, no book in the history of Western literature had spawned more editions, spin-offs, and translations (even into languages such as Inuit, Coptic, and Maltese) than Robinson Crusoe, with more than 700 such alternative versions, including children's versions with mainly pictures and no text. There have been hundreds of adaptations in dozens of languages, from The Swiss Family Robinson to Luis Buuel's film adaptation. J.M. Coetzee's 1986 novel, Foe, is a reimagining, retelling, and reevaluation of the story. The term " Robinsonade" has even been coined to describe the various spin-offs of Robinson Crusoe.


          Defoe went on to write a lesser-known sequel, The Further Adventures of Robinson Crusoe. It was intended to be the last part of his stories, according to the original title-page of its first edition, but in fact a third part, entitled Serious Reflections of Robinson Crusoe, was written; it is a mostly forgotten series of moral essays with Crusoe's name attached to give interest.


          


          Real-life castaways


          There were many stories of real-life castaways in Defoe's time. Defoe's inspiration for Crusoe was probably a Scottish sailor named Alexander Selkirk, who was rescued in 1709 by Woodes Rogers' expedition after four years on the uninhabited island of Ms a Tierra in the Juan Fernndez Islands off the Chilean coast. Rogers's " Cruising Voyage" was published in 1712, with an account of Alexander Selkirk's ordeal. However, Robinson Crusoe is far from a copy of Woodes Roger's account. Selkirk was abandoned at his own request, while Crusoe was shipwrecked. The islands are different. Selkirk lived alone for the whole time, while Crusoe found companions. Selkirk stayed on his island for four years, not twenty-eight. Furthermore, much of the appeal of Defoe's novel is the detailed and captivating account of Crusoe's thoughts, occupations and activities which goes far beyond that of Rogers' basic descriptions of Selkirk, which account for only a few pages.


          


          Interpretations


          Despite its simple narrative style and the absence of the supposedly indispensable love motive, it was well received in the literary world. The book is considered one of the most widely published books in history (behind some of the sacred texts). It has been a hit since the day it was published, and continues to be highly regarded to this day.


          Novelist James Joyce eloquently noted that the true symbol of the British conquest is Robinson Crusoe: "He is the true prototype of the British colonist The whole Anglo-Saxon spirit is in Crusoe: the manly independence, the unconscious cruelty, the persistence, the slow yet efficient intelligence, the sexual apathy, the calculating taciturnity".


          According to J.P. Hunter, Robinson is not a hero, but an everyman. He begins as a wanderer, aimless on a sea he does not understand; he ends as a pilgrim, crossing a final mountain to enter the promised land. The book tells the story of how Robinson gets closer to God, not through listening to sermons in a church but through spending time alone amongst nature with only a Bible to read.


          Robinson Crusoe is filled with religious aspects. Defoe was himself a Puritan moralist, and normally worked in the guide tradition, writing books on how to be a good Puritan Christian, such as The New Family Instructor (1727) and Religious Courtship (1722). While Robinson Crusoe is far more than a guide, it shares many of the same themes and theological and moral points of view. The very name "Crusoe" may have been taken from Timothy Cruso, a classmate of Defoe's who had written guide books himself, including God the Guide of Youth (1695), before dying at an early age  just eight years before Defoe wrote Robinson Crusoe. Cruso would still have been remembered by contemporaries and the association with guide books is clear. It has even been suggested that God the Guide of Youth inspired Robinson Crusoe because of a number of passages in that work that are closely tied to the novel; however this is speculative.


          


          Cultural influences


          The book proved so popular that the names of the two main protagonists have entered the language. The term "Robinson Crusoe" is virtually synonymous with the word "castaway" and is often used as a metaphor for being or doing something alone. Robinson Crusoe usually referred to his servant as "my man Friday", from which the term " Man Friday" (or "Girl Friday") originated, referring to a personal assistant, servant, or companion.


          In Jean-Jacques Rousseau's treatise on education, Emile: Or, On Education, the one book the main character, Emile, is allowed to read before the age of twelve is Robinson Crusoe. Rousseau wants Emile to identify himself as Crusoe so he could rely upon himself for all of his needs. In Rousseau's view, Emile needs to imitate Crusoe's experience, allowing necessity to determine what is to be learned and accomplished. This is one of the main themes of Rousseau's educational model.


          Nobel Prize-winning (2003) author J. M. Coetzee in 1986 published a novel entitled Foe, in which he explores an alternative telling of the Crusoe story, an allegorical story about racism, philosophy, and colonialism.


          Jacques Offenbach wrote an opra comique called Robinson Cruso which was first performed at the Opra-Comique, Salle Favart on 23 November 1867. This was based on the British pantomime version rather than the novel itself. The libretto was by Eugne Cormon and Hector-Jonathan Crmieux. The opera includes a duet by Robinson Crusoe and Friday.


          French novelist Michel Tournier wrote Friday (or in French Vendredi ou les Limbes du Pacifique) published in 1967. His novel explores themes including civilization versus nature, the psychology of solitude,and death and sexuality, in a retelling of Defoe's Robinson Crusoe story. Tournier's Robinson chooses to remain on the island, rejecting civilization when offered the chance to escape 28 years after being shipwrecked.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Robinson_Crusoe"
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          The Roche limit (pronounced /ˈroʊʃ/), sometimes referred to as the Roche radius, is the distance within which a celestial body, held together only by its own gravity, will disintegrate due to a second celestial body's tidal forces exceeding the first body's gravitational self-attraction. Inside the Roche limit, orbiting material will tend to disperse and form rings, while outside the limit, material will tend to coalesce. The term is named after douard Roche, the French astronomer who first calculated this theoretical limit in 1848.


          Typically, the Roche limit applies to a satellite disintegrating due to tidal forces induced by its primary, the body about which it orbits. Some real satellites, both natural and artificial, can orbit within their Roche limits because they are held together by forces other than gravitation. Jupiter's moon Metis and Saturn's moon Pan are examples of such satellites, which hold together because of their tensile strength. In extreme cases, objects resting on the surface of such a satellite could actually be lifted away by tidal forces. A weaker satellite, such as a comet, could be broken up when it passes within its Roche limit.


          Since tidal forces overwhelm gravity within the Roche limit, no large satellite can coalesce out of smaller particles within that limit. Indeed, almost all known planetary rings are located within their Roche limit (Saturn's E-Ring being a notable exception). They could either be remnants from the planet's proto-planetary accretion disc that failed to coalesce into moonlets, or conversely have formed when a moon passed within its Roche limit and broke apart.


          


          Determining the Roche limit


          The Roche limit depends on the rigidity of the satellite. At one extreme, a completely rigid satellite will maintain its shape until tidal forces break it apart. At the other extreme, a highly fluid satellite gradually deforms leading to increased tidal forces, causing the satellite to elongate, further compounding the tidal forces and causing it to break apart more readily. Most real satellites are somewhere between these two extremes, with internal friction, viscosity, and tensile strength rendering the satellite neither perfectly rigid nor perfectly fluid.


          


          Rigid satellites


          To calculate the rigid body Roche limit for a spherical satellite, the cause of the rigidity is neglected but the body is assumed to maintain its spherical shape while being held together only by its own self-gravity. Other effects are also neglected, such as tidal deformation of the primary, rotation of the satellite, and its irregular shape. These somewhat unrealistic assumptions greatly simplify the Roche limit calculation.


          The Roche limit, d, for a rigid spherical satellite orbiting a spherical primary is


          
            	[image:  d = R\left( 2\;\frac {\rho_M} {\rho_m} \right)^{\frac{1}{3}} ],

          


          where R is the radius of the primary, M is the density of the primary, and m is the density of the satellite.


          Notice that if the satellite is more than twice as dense as the primary (as can easily be the case for a rocky moon orbiting a gas giant) then the Roche limit will be inside the primary and hence not relevant.


          


          Derivation of the formula


          In order to determine the Roche limit, we consider a small mass u on the surface of the satellite closest to the primary. There are two forces on this mass u: the gravitational pull towards the satellite and the gravitational pull towards the primary. Since the satellite is already in orbital free fall around the primary, the tidal force is the only relevant term of the gravitational attraction of the primary.


          
            [image: Derivation of the Roche limit]
          


          The gravitational pull FG on the mass u towards the satellite with mass m and radius r can be expressed according to Newton's law of gravitation.


          
            	[image:  F_G = \frac{Gmu}{r^2}]

          


          The tidal force FT on the mass u towards the primary with radius R and a distance d between the centers of the two bodies can be expressed approximately as


          
            	[image:  F_T = \frac{2GMur}{d^3}].

          


          The Roche limit is reached when the gravitational force and the tidal force balance each other out.


          
            	[image:  F_G = F_T \;]

          


          or


          
            	[image:  \frac{Gmu}{r^2} = \frac{2GMur}{d^3}],

          


          which gives the Roche limit, d, as


          
            	[image:  d = r \left( 2\;\frac{M}{m} \right)^{\frac{1}{3}} ].

          


          However, we don't really want the radius of the satellite to appear in the expression for the limit, so we re-write this in terms of densities.


          For a sphere the mass M can be written as


          
            	[image:  M = \frac{4\pi\rho_M R^3}{3}] where R is the radius of the primary.

          


          And likewise


          
            	[image:  m = \frac{4\pi\rho_m r^3}{3}] where r is the radius of the satellite.

          


          Substituting for the masses in the equation for the Roche limit, and cancelling out 4 / 3 gives


          
            	[image:  d = r \left( \frac{ 2 \rho_M R^3 }{ \rho_m r^3 } \right)^{1/3} ],

          


          which can be simplified to the Roche limit:


          
            	[image:  d = R\left( 2\;\frac {\rho_M} {\rho_m} \right)^{\frac{1}{3}} ].

          


          


          Fluid satellites


          A more accurate approach for calculating the Roche Limit takes the deformation of the satellite into account. An extreme example would be a tidally locked liquid satellite orbiting a planet, where any force acting upon the satellite would deform it (into a prolate spheroid).


          The calculation is complex and its result cannot be represented as an algebraic formula. Historically, Roche himself derived the following numerical solution for the Roche Limit:


          
            	[image:  d \approx 2.44R\left( \frac {\rho_M} {\rho_m} \right)^{1/3} ]

          


          However, a better approximation that takes into account the primary's oblateness and the satellite's mass is:


          
            	[image:  d \approx 2.423 R\left( \frac {\rho_M} {\rho_m} \right)^{1/3} \left( \frac{(1+\frac{m}{3M})+\frac{c}{3R}(1+\frac{m}{M})}{1-c/R} \right)^{1/3} ]

          


          where c / R is the oblateness of the primary. The numerical factor is calculated with the aid of a computer.


          The fluid solution is appropriate for bodies that are only loosely held together, such as a comet. For instance, comet Shoemaker-Levy 9's decaying orbit around Jupiter passed within its Roche limit in July 1992, causing it to fragment into a number of smaller pieces. On its next approach in 1994 the fragments crashed into the planet. Shoemaker-Levy 9 was first observed in 1993, but its orbit indicated that it had been captured by Jupiter a few decades prior.


          


          Derivation of the formula


          As the fluid satellite case is more delicate than the rigid one, the satellite is described with some simplifying assumptions. First, assume the object consists of incompressible fluid that has constant density m and volume V that do not depend on external or internal forces.


          Second, assume the satellite moves in a circular orbit and it remains in synchronous rotation. This means that the angular speed  at which it rotates around its centre of mass is the same as the angular speed at which it moves around the overall system barycenter.


          The angular speed  is given by Kepler's third law:


          
            	[image: \omega^2 = G \, \frac{M + m}{d^3}.]

          


          When M is very much bigger than m, this will be close to


          
            	[image: \omega^2 = G \, \frac{M}{d^3}.]

          


          The synchronous rotation implies that the liquid does not move and the problem can be regarded as a static one. Therefore, the viscosity and friction of the liquid in this model do not play a role, since these quantities would play a role only for a moving fluid.


          Given these assumptions, the following forces should be taken into account:


          
            	The force of gravitation due to the main body;


            	the centrifugal force in the rotary reference system; and


            	the self-gravitation field of the satellite.

          


          Since all of these forces are conservative, they can be expressed by means of a potential. Moreover, the surface of the satellite is an equipotential one. Otherwise, the differences of potential would give rise to forces and movement of some parts of the liquid at the surface, which contradicts the static model assumption. Given the distance from the main body, our problem is to determine the form of the surface that satisfies the equipotential condition.


          
            [image: Radial distance of one point on the surface of the ellipsoid to the center of mass]

            
              Radial distance of one point on the surface of the ellipsoid to the centre of mass
            

          


          As the orbit has been assumed circular, we know that the total gravitational force and centrifugal force acting on the main body cancel. Therefore, the force that affects the particles of the liquid is the tidal force, which depends on the position with respect to the center of mass (already considered in the rigid model). For small bodies, the distance of the liquid particles from the centre of the body is small in relation to the distance d to the main body. Thus the tidal force can be linearized, resulting in the same formula for FT as given above. While this force in the rigid model depends only on the radius r of the satellite, in the fluid case we need to consider all the points on the surface and the tidal force depends on the distance d from the centre of mass to a given particle projected on the line joining the satellite and the main body. We call d the radial distance (see the picture). Since the tidal force is linear in d, the related potential is proportional to the square of the variable and for [image: m\ll M] we have


          
            	[image: V_T = - \frac{3 G M }{2 d^3}\Delta d^2 \,]

          


          We want to determine the shape of the satellite for which the sum of the self-gravitation potential and VT is constant on the surface of the body. In general, such a problem is very difficult to solve, but in this particular case, it can be solved by a skillful guess due to the square dependence of the tidal potential on the radial distance d


          Since the potential VT changes only in one direction (i.e. the direction to the main body), the satellite can be expected to take an axially symmetric form. More precisely, we may assume that it takes a form of a solid of revolution. The self-potential on the surface of such a solid of revolution can only depend on the radial distance to the centre of mass. Indeed, the intersection of the satellite and a plane perpendicular to the line joining the bodies is a disc whose boundary by our assumptions is a circle of constant potential. Should the difference between the self-gravitation potential and VT be constant, both potentials must depend in the same way on d. In other words, the self-potential has to be proportional to the square of d. Then it can be shown that the equipotential solution is an ellipsoid of revolution. Given a constant density and volume the self-potential of such body depends only on the eccentricity  of the ellipsoid:


          
            	[image: V_s = V_{s_{0}} + G \pi \rho_m \cdot f (\epsilon) \cdot \Delta d^2,]

          


          where [image: V_{s_0}] is the constant self-potential on the intersection of the circular edge of the body and the central symmetry plane given by the equation d=0.


          The dimensionless function f is to be determined from the accurate solution for the potential of the ellipsoid


          
            	[image: f(\epsilon) = \frac{1 - \epsilon^2}{\epsilon^3} \cdot \left[ \left(3-\epsilon^2 \right) \cdot \mathrm{arsinh} \left(\frac{\epsilon}{\sqrt{1-\epsilon^2}} \right) -3 \epsilon \right]]

          


          and, surprisingly enough, does not depend on the volume of the satellite.


          
            [image: The graph of the dimensionless function f which indicates how the strength of the tidal potential depends on the eccentricity ε of the ellipsoid]

            
              The graph of the dimensionless function f which indicates how the strength of the tidal potential depends on the eccentricity  of the ellipsoid
            

          


          Although the explicit form of the function f looks complicated, it is clear that we may and do choose the value of  so that the potential VT is equal to VS plus a constant independent of the variable d. By inspection, this occurs when


          
            	[image: \frac{2 G \pi \rho_M R^3}{d^3} = G \pi \rho_m f(\epsilon)]

          


          This equation can easily be solved numerically. The graph indicates that there are two solutions and thus the smaller one represents the stable equilibrium form (the ellipsoid with the smaller eccentricity). This solution determines the (eccentricity of the) tidal ellipsoid as a function of the distance to the main body. The derivative of the function f has a zero where the maximal eccentricity is attained. This corresponds to the Roche limit.


          
            [image: The derivative of f determines the maximal eccentricity. This gives the Roche limit.]

            
              The derivative of f determines the maximal eccentricity. This gives the Roche limit.
            

          


          More precisely, the Roche limit is determined by the fact that the function f, which can be regarded as a (nonlinear) measure of the force squeezing the ellipsoid towards a spherical shape, is bounded so that there is an eccentricity at which this contracting force becomes maximal. Since the tidal force increases when the satellite approaches the main body, it is clear that there is a critical distance at which the ellipsoid is torn up.


          The maximal eccentricity can be calculated numerically as the zero of the derivative of f' (see the diagram). One obtains


          
            	[image: \epsilon_\textrm{max}\approx 0{.}86]

          


          which corresponds to the ratio of the ellipsoid axes 1:1.95. Inserting this into the formula for the function f one can determine the minimal distance at which the ellipsoid exists. This is the Roche limit,


          
            	[image: d \approx 2{.}423 \cdot R \cdot \sqrt[3]{ \frac {\rho_M} {\rho_m} } \,. ]

          


          


          Roche limits for selected examples


          The table below shows the mean density and the equatorial radius for selected objects in our solar system.


          
            
              	Primary

              	Density (kg/m)

              	Radius (m)
            


            
              	Sun

              	1408

              	696,000,000
            


            
              	Jupiter

              	1326

              	71,492,000
            


            
              	Earth

              	5513

              	6,378,137
            


            
              	Moon

              	3346

              	1,738,100
            


            
              	Saturn

              	687.3

              	60,268,000
            


            
              	Uranus

              	1318

              	25,559,000
            


            
              	Neptune

              	1638

              	24,764,000
            

          


          Using these data, the Roche Limits for rigid and fluid bodies can easily be calculated. The average density of comets is taken to be around 500 kg/m.


          The table below gives the Roche limits expressed in metres and in primary radii. The true Roche Limit for a satellite depends on its density and rigidity.


          
            
              	Body

              	Satellite

              	Roche limit (rigid)

              	Roche limit (fluid)
            


            
              	Distance (km)

              	R

              	Distance (km)

              	R
            


            
              	Earth

              	Moon

              	9,496

              	1.49

              	18,261

              	2.86
            


            
              	Earth

              	average Comet

              	17,880

              	2.80

              	34,390

              	5.39
            


            
              	Sun

              	Earth

              	554,400

              	0.80

              	1,066,300

              	1.53
            


            
              	Sun

              	Jupiter

              	890,700

              	1.28

              	1,713,000

              	2.46
            


            
              	Sun

              	Moon

              	655,300

              	0.94

              	1,260,300

              	1.81
            


            
              	Sun

              	average Comet

              	1,234,000

              	1.78

              	2,374,000

              	3.42
            

          


          If the primary is less than half as dense as the satellite, the rigid-body Roche Limit is less than the primary's radius, and the two bodies may collide before the Roche limit is reached.


          How close are the solar system's moons to their Roche limits? The table below gives each inner satellite's orbital radius divided by its own Roche radius. Both rigid and fluid body calculations are given. Note Pan and Naiad in particular, which may be quite close to their actual break-up points.


          In practice, the densities of most of the inner satellites of giant planets are not known. In these cases (shown in italics), likely values have been assumed, but their actual Roche limit can vary from the value shown.


          
            
              	Primary

              	Satellite

              	Orbital Radius vs. Roche limit
            


            
              	(rigid)

              	(fluid)
            


            
              	Sun

              	Mercury

              	104:1

              	54:1
            


            
              	Earth

              	Moon

              	41:1

              	21:1
            


            
              	Mars

              	Phobos

              	172%

              	89%
            


            
              	Deimos

              	451%

              	234%
            


            
              	Jupiter

              	Metis

              	~186%

              	~94%
            


            
              	Adrastea

              	~188%

              	~95%
            


            
              	Amalthea

              	175%

              	88%
            


            
              	Thebe

              	254%

              	128%
            


            
              	Saturn

              	Pan

              	142%

              	70%
            


            
              	Atlas

              	156%

              	78%
            


            
              	Prometheus

              	162%

              	80%
            


            
              	Pandora

              	167%

              	83%
            


            
              	Epimetheus

              	200%

              	99%
            


            
              	Janus

              	195%

              	97%
            


            
              	Uranus

              	Cordelia

              	~154%

              	~79%
            


            
              	Ophelia

              	~166%

              	~86%
            


            
              	Bianca

              	~183%

              	~94%
            


            
              	Cressida

              	~191%

              	~98%
            


            
              	Desdemona

              	~194%

              	~100%
            


            
              	Juliet

              	~199%

              	~102%
            


            
              	Neptune

              	Naiad

              	~139%

              	~72%
            


            
              	Thalassa

              	~145%

              	~75%
            


            
              	Despina

              	~152%

              	~78%
            


            
              	Galatea

              	153%

              	79%
            


            
              	Larissa

              	~218%

              	~113%
            


            
              	Pluto

              	Charon

              	12.5:1

              	6.5:1
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            [image: Rockall, a small, isolated rocky islet in the North Atlantic Ocean]

            
              Rockall, a small, isolated rocky islet in the North Atlantic Ocean
            

          


          Rockall is a small, uninhabited, rocky islet in the North Atlantic, and one of the sea areas named in the Shipping Forecast broadcast on BBC Radio 4. It could be, in James Fisher's words, "the smallest isolated rock, or the most isolated small rock (both ways will do), in the oceans of the world".


          Rockall is within the exclusive economic zone (EEZ) of the United Kingdom. In 1997, the UK ratified the United Nations Convention on the Law of the Sea and thus relinquished any claim to an extension of its EEZ beyond the islet. The remaining issue is the status of the continental shelf rights of surrounding ocean floor. These are the exclusive rights to exploit any resources on or under the ocean floor (oil, natural gas, etc.) and should not be confused with the EEZ, as continental shelf rights do not carry any privileges with regard to fisheries. Ownership of these rights in the Rockall area are disputed between the United Kingdom, Denmark (for the Faroe Islands), Ireland and Iceland.


          


          Name


          The origin of the name is debatable but it has been suggested that it derives from the Scottish Gaelic Sgeir Rocail which is often translated as "Roaring Rock" although rocail can also be translated as "tearing" or "ripping". There may also be an etymological link with the old Norse hrukka.


          The first literary reference to the isle, where it is called Rockol, is found in Martin Martin's A Description of the Western isles of Scotland published in 1716 where he gives an account of a voyage to St Kilda where the locals knew the isle as Rockabarra ( Rocabarraigh). The name Rocabarraigh is also used in Gaelic folklore for a mythical rock which is supposed to appear three times, the last being at the end of the world.


          
            	"Nuair a thig Rocabarra ris, is dual gun tid an Saoghal a sgrios".


            	(When Rocabarra returns, the world will likely come to be destroyed/ruined)

          


          


          Geography


          The rock is the summit of the eroded core of an extinct volcano and is located at , with a diameter of 27metres, a height of 23metres and an approximate surface area of 570m. The surrounding elevated seabed is called Rockall Bank or Rockall Plateau. It is separated from the Western Isles by Rockall Channel (also called Rockall Trough). Anton Dohrn Seamount is a submarine elevation on Rockall Trough about halfway between Rockall and the Outer Hebrides.


          
            [image: Rockall Bank and Trough]

            
              Rockall Bank and Trough
            

          


          Rockall is 301.4 km (187.3 mi or 162.7 nmi) west of the uninhabited island of Soay, St. Kilda, Scotland and 368.7km (229.1mi) west of the crofting township of Hogha Gearraidh, on the island of North Uist, Scotland. It is 424km (265mi) north-west of Donegal in Ireland. The rock is about 25metres (83 ft) wide at its base and rises sheer to a height of approximately 22metres (72ft). It is regularly washed over by large storm waves, particularly in winter. There is a small ledge of 3.5 by 1.3metres (11 by 4ft), known as Hall's Ledge, 4metres (13ft) from the summit. The rock's only permanent inhabitants are periwinkles and other marine molluscs. Small numbers of seabirds, mainly fulmars, gannets, kittiwakes, and guillemots, use the rock for resting in summer, and gannets and guillemots occasionally breed successfully if the summer is calm with no storm waves washing over the rock. There is no natural source of fresh water.


          Rockall is also close to the Darwin Mounds, deep-water coral mounds about 185km (100nmi or 115mi) north-west of Cape Wrath.


          


          Geological surveys


          The exact position of Rockall and the size and shape of the Rockall Bank was first charted in 1831 by Captain A.T.E. Vidal, a Royal Navy surveyor.


          
            [image: The Island of Rockall.]

            
              The Island of Rockall.
            

          


          The first scientific expedition to Rockall was led by Miller Christie in 1896 when the Royal Irish Academy sponsored a study of the flora and fauna. They chartered the Granuaile.


          The RV Celtic Explorer has surveyed the Rockall Bank and North West of Donegal in 2003.


          The ILV Granuaile was chartered by the Geological Survey of Ireland (GSI), on behalf of the Department of Communications, Marine & Natural Resources (DCMNR), to conduct a seismic survey at the Rockall and Hatton Banks in July 2004. The seismic survey was part of the National Seabed Survey which has been ongoing for four years.


          Rockall is made of a type of granite that is relatively rich in sodium and potassium. Within this granite are darker bands richer in the alkali pyroxene mineral aegirine and the alkali amphibole mineral riebeckite. The dark bands are a variety of granite commonly known as rockallite. In 1975, a new mineral was discovered on Rockall. The mineral is called bazirite, named after the elements barium and zirconium and has the chemical composition BaZrSi3O9. Rockall was formed approximately 55 million years ago, when the ancient continent of Laurasia was split apart by plate tectonics. Greenland and Europe separated and the north-east Atlantic Ocean was formed between them.


          


          Amateur radio visit


          There has been one amateur radio visit to Rockall, in 2005. The following year a second was planned. Unfortunately the high cost of this visit led to its cancellation. An attempt to reach the rock was made in May 2008, but the high seas prevented a landing. A new expedition was also considered for June, 2008, but was cancelled due to the riskiness of the undertaking, and the high cost of travel to the island.


          


          Disasters


          There have been disasters on the neighbouring Hasselwood Rock and Helen's Reef (Helen's Reef was not named until 1830)


          
            	1686  a Spanish, French, or Spanish-French ship ran on Rockall. Several men of the crew, Spanish and French, were able to reach St. Kilda in a pinace and save their lives. Some details of this event were recounted by Martin Martin in his A late voyage to St. Kilda, published in 1698. The ship was perhaps a fishing one based in the Bay of Biscay and bound for North Atlantic cod fisheries.


            	1812  survey vessel Leonidas foundered on Helen's Reef


            	1824  brigantine Helen of Dundee, bound for Quebec, foundered at Hasselwood Rock; "the crew left most of the passengers to drown, including seven women and six children".


            	1904  DFDS steamer SS Norge, 3,318tons with 727emigrants and a crew of 68, bound for New York on 28 June 1904; 635 lost

          


          There have also been reports in national newspapers in both Ireland and the United Kingdom that at least two unexploded bombs from World War II lie within a 250-metre radius of Rockall. At present, no attempts have been made to remove them.


          


          Law of the Sea


          
            [image: Location of Rockall. Shaded areas indicate exclusive economic zones.]

            
              Location of Rockall. Shaded areas indicate exclusive economic zones.
            

          


          The United Nations Convention on the Law of the Sea states, Rocks which cannot sustain human habitation or economic life of their own shall have no exclusive economic zone or continental shelf. Ireland, Denmark, and Iceland all acceded to the convention. The United Kingdom acceded to the convention on 25 July 1997. The United Kingdom and Ireland have agreed to a delineation which ignores Rockall's existence and have granted exploration rights.


          


          History and conflicting claims


          


          Irish claims to areas around Rockall


          Ireland does not have formal claim to Rockall, regarding it as merely an uninhabitable rock without any territorial waters and thus irrelevant when determining the boundaries of the exclusive economic zones of Denmark, Ireland, Iceland, and the United Kingdom. More populist claims to the island are based, in part, on the fact that Rockall is 424kilometres (265miles) from Donegal in Ireland.


          According to a Written Parliamentary Answer from the Irish Minister of Foreign Affairs on June 14, 1990, an agreement was reached between the British and Irish governments on delimitation of the continental shelf between the two countries and that this included a line of delimitation across the Rockall Plateau. As a result, a very extensive area under Irish jurisdiction, including part of the Rockall Trough and Plateau, is undisputed by the United Kingdom. No further negotiations were taking place in relation to the rock at the time.


          More recently, on June 11, 2003, the Irish Minister for Communications, Marine and Natural Resources gave a Written Parliamentary Answer, stating: "Ireland claims an extended continental shelf  up to more than 500 nautical miles (926km), particularly in the HattonRockall area".


          As the United Nations has no mandate regarding issues of delimitation between neighbouring states and cannot consider an area under dispute without the agreement of all the parties concerned, Ireland has participated in informal discussions with Iceland and the Faroe Islands in an attempt to resolve the dispute before making its submission to the Commission.


          


          Nationalist claims


          Independent Irish politician Sen Dublin Bay Rockall Loftus (b. 1927), a former Lord Mayor of Dublin (19951996), has long advocated that Ireland make a territorial claim on Rockall, and enthusiastically supported Greenpeace's occupation. Loftus, who had changed his name by deed poll to "Sen Dublin Bay Loftus" to highlight his campaign for the protection of the environment of Dublin Bay, changed it again, adding "Rockall" to demonstrate his commitment to an Irish claim on the islet.


          The Wolfe Tones, an Irish rebel music band, released a song "Rock on Rockall" that supports an Irish claim.


          


          The United Kingdom's claims


          Rockall is 461.5 km (286.7 mi) from Ardnamurchan Point (approximately WGS84 Latitude North 56 43' 38.3", Longitude West 6 13' 38.1"), the nearest point on the Scottish mainland; and 301.4km (187.3 mi) from the St Kilda archipelago (approximately WGS84 Latitude North 57 49' 40.8", Longitude West 8 38 ' 59.7"), the nearest (undisputed) Scottish islands, which are 53miles (85km) west of the Isle of Harris in the Outer Hebrides. Also, Rockall is 367.0km (228.0mi) (198.1 nmi) from Aird an Runair on the island of North Uist (approximately WGS84 Latitude North 57 36' 9.7", Longitude West 7 32' 56.4"), Outer Hebrides, the nearest inhabited island of Scotland after St Kilda was evacuated in 1930.


          In 1997 the United Kingdom ratified the 1982 United Nations Convention on the Law of the Sea. In doing so it relinquished its right to claim an exclusive economic zone (EEZ) of 200 nmi (370km) extending onward from the rock, as the agreement states that "Rocks which cannot sustain human habitation or economic life of their own shall have no exclusive economic zone or continental shelf". However, as Rockall lies within 200 nmi (370km) of both St Kilda and North Uist, the island itself remains within the EEZ of the United Kingdom and as such, under international law the UK can claim "..the sovereignty of the coastal state in relation to the exploitation, conservation and management of natural and living resources fishery and mineral resources" of the rock itself and an area of territorial waters extending for 12nmi (22km) around it. Furthermore, the United Kingdom and Ireland have signed a boundary agreement which includes Rockall in the United Kingdom area.


          Rockall, and a large sea area around it, was declared as coming under the jurisdiction of Scots law under the Scottish Adjacent Waters Boundaries Order ( map) in 1999.


          The earliest recorded landing on the island was on 8 July 1810 when a Royal Navy officer named Basil Hall led a small landing party from the frigate HMS Endymion to the summit. The frigate was taking depth measurements around Rockall when it drifted away in a haze. The expedition made a brief attempt to find the frigate in the haze, but soon gave up and returned to Rockall. After the haze became a fog, the lookout sent to the top of Rockall spotted the ship again, but it turned away from Rockall before the expedition in their boats reached it. Finally, just before sunset, the frigate was again spotted from the top of Rockall, and the expedition was able to get back on board. The crew of the Endymion reported that they had been searching for five or six hours, firing their cannon every ten minutes. Hall related this experience and other adventures in a book entitled Fragment of Voyages and Travels Including Anecdotes of a Naval Life.


          The next landing was accomplished by a Mr Johns of HMS Porcupine, whilst the ship was on a mission, from June and August of 1862, to make a survey of the sea bed prior to the laying of a transatlantic telegraph cable. Johns managed to gain foothold on the island, but failed to reach the summit.


          On 18 September 1955 at precisely 10.16 am, in what would be the final territorial expansion of the British Empire, the island was officially annexed by the UK when Lieutenant-Commander Desmond Scott RN, Sergeant Brian Peel RM, Corporal AA Fraser RM, and James Fisher (a civilian naturalist and former Royal Marine), were deposited on the island by a Royal Navy helicopter from HMS Vidal (coincidentally named after the man who first charted the island). The team cemented in a brass plaque on Hall's Ledge and hoisted the Union Flag to stake the UK's claim.


          The inscription on the plaque reads:


          
            	"By authority of Her Majesty Queen Elizabeth II, by the Grace of God of the United Kingdom of Great Britain and Northern Ireland and of her other realms and territories Queen, Head of the Commonwealth, Defender of the Faith, and in accordance with Her Majesty's instructions dated the 14th day of September, 1955, a landing was effected this day upon this island of Rockall from HMS Vidal. The Union flag was hoisted and possession of the island was taken in the name of Her Majesty. [Signed] R H Connell, Captain, HMS Vidal, 18 September 1955."

          


          The formal annexation of Rockall was announced by the Admiralty on 21 September 1955.


          


          The initial incentive for the annexation of Rockall had little to do with any territorial claim to rights of exploitation of the seas around the island. It was the test firing of the UK's first guided nuclear weapon, the American-made Corporal missile. The missile was to be launched from South Uist and over the North Atlantic. The Ministry of Defence was concerned that the unclaimed island would provide a unique opportunity for the Soviet Union to spy on the test by placing surveillance equipment on the island; and so in April of 1955 a request was sent to the Admiralty to seize the island, and declare UK sovereignty lest it become an outpost for foreign observers.


          On 10 February 1972 the Island of Rockall Act received Royal Assent to make the island administratively part of the Isle of Harris (St Kilda being administratively part of Harris), in what was then Inverness-shire, fully incorporating it into the United Kingdom. A navigational beacon was later installed on the island and the UK declared that no ship would be allowed within a 50-mile (80km) radius of the rock. In United Kingdom law, it now falls administratively under the Outer Hebrides.


          Former SAS member and survival expert Tom McLean lived on the island from 26 May 1985 to 4 July 1985 to affirm the UK's claim to the island.


          


          Icelandic claims in the area


          Iceland does not claim the rock itself, considering it irrelevant as far as delimitation of EEZs and continental shelf is concerned. Iceland however claims an extended continental shelf in the Hatton-Rockall area.


          Iceland ratified UNCLOS in 1985; it was the first Western country to do so. A regulation was issued by the government in that same year outlining the area where Iceland claimed continental shelf rights for itself; the regulation was based on legislation from 1979 claiming for Iceland the exclusive right to research and exploitation of continental shelf-based resources within the limits of the Icelandic continental shelf. Regarding the Hatton-Rockall area, it claims the area within 60nautical miles (110km) from the foot of the continental shelf and assumes that the UK and Ireland cannot claim a continental shelf outside their EEZs. To its fullest extent, this area reaches about 700nautical miles (1,300km) to the south from Iceland's coast, which is further south than the United Kingdom's southernmost point.


          In 2001, Iceland began working on its submission to the Commission on the Limits of the Continental Shelf; it is scheduled to finish in 2007. The most important aspect of this work is to survey the entire ocean floor in the areas claimed outside the EEZ and, in Iceland's case, a part of the area inside the EEZ as well. In all, 1.3million square kilometres (500,000 sq mi) have been surveyed by Icelandic marine research institutions for this purpose, an area 13 times larger than the land area of Iceland. The commission does however not make proposals regarding areas that are claimed by two or more states unless they have already reached an agreement on its division. Therefore Iceland's submission is expected to deal only with the area that just Iceland has claimed and not the Hatton-Rockall area. Iceland also hosted an informal meeting of all parties to the dispute in 2001. It was the first such meeting regarding the dispute where all four countries participated.


          


          Danish/Faroese claims in the area


          The Faroe Islands are an autonomous region of the Kingdom of Denmark. Since 1948 they have had self-government in almost all matters except defence and foreign affairs. Consequently their interests in Rockall are represented by Denmark. On their behalf, Denmark claims continental shelf rights in the Hatton-Rockall area. It does not claim the islet itself  their position is the same as is Ireland's and Iceland's.


          


          Waveland and the Greenpeace occupation


          In 1997 the environmentalist organisation Greenpeace occupied the islet for a short time, calling it Waveland, to protest against oil exploration under the authority of the British. Greenpeace declared the island to be a new Global State, and offered citizenship to anyone willing to take their pledge of allegiance. The British Government's response was simply to give them permission to be there, and otherwise ignore them. Indeed the Home Office when asked, responded that since Rockall was part of the United Kingdom, and since the UK was a free country, Greenpeace were perfectly entitled to be at Rockall.


          The project continued until 1999, when the company sponsoring it collapsed and the experiment ended.


          


          Negotiations


          Ongoing talks have been held over the last five years with the aim of reaching an agreement which will end the dispute over territorial rights to Rockall-Hatton basin.


          


          Reykjavk conference


          Representatives from the UK, Ireland, Iceland and Denmark (the latter acting on behalf of the Faroe Islands), met in Reykjavk, Iceland for negotiations over territorial rights over the continental shelf in the area. The final boundary will be determined by the United Nations Commission on the Limits of the Continental Shelf. The parties have until May, 2009 to submit reports to the commission, which it will take into account when determining the boundary. The involved nations have the option of submitting separate reports, or a joint one.


          Ownership of the rock itself did not form part of the negotiations.


          


          Copenhagen conference


          In November of 2007 talks were held in Copenhagen. Here a template for a deal was secured by Irish, Danish, British and Icelandic diplomats.


          


          Dublin conference


          As a follow-up to Copenhagen, the Government of Ireland will host negotiations. They were due to commence in January 2008, but have been postponed because of elections in the Faroe Islands. The talks are hoped to bring the four nations closer to reaching an agreement over the Rockall-Hatton basin. It is understood a final deal is not likely to be agreed at the Dublin meeting.


          The Irish Minister for Foreign Affairs, Dermot Ahern said "There have certainly been protracted talks, but that is not unusual when one considers the complexity of the issue at hand and the competing interests. However, there was some progress made at the last talks in Copenhagen. I believe further progress can be made in Dublin. The deadline is May 2009 so we have time on our hands. It is in the interests of Ireland, UK, Denmark and Iceland to come to a deal on the division of the seabed area. We have come to outline agreements in relation to other parts of our seabed in the Atlantic. There is no reason ultimately why we also can't do a deal on this protracted issue. Finding a deal is a significant challenge but the rewards are there for future generations from all four countries"
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          The Rock Bunting, Emberiza cia, is a passerine bird in the bunting family Emberizidae, a group now separated by most modern authors from the finches, Fringillidae.


          It breeds in northwest Africa, southern Europe east to central Asia, and the Himalayas. It is partially migratory, with northern populations wintering further south, mainly within the breeding range of the resident southern populations. It is a rare wanderer to western Europe.


          Rock Bunting breeds in open dry rocky mountainous areas. It lays 3-5 greyish eggs in a lined nest on the ground or occasionally in a low bush. Its natural food consists of insects when feeding young, and otherwise seeds.


          This bird is 16cm in length. The breeding male has chestnut upperparts, unmarked deep buff underparts, and a pale grey head marked with black striping.


          The female Rock Bunting is a washed-out version of the male, with paler underparts, a grey-brown back and a less contrasted head. The juvenile is similar to the female, but with a streaked head.


          There are four races differing mainly in the plumage shades, although the subspecies which breeds in Europe, Africa and western Turkey is the only one to show white wing bars.


          The call is a sharp tseee, and the song is a twittering churrrr-chirrriiii-itt.
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              Balanced Rock stands in Garden of the Gods park in Colorado Springs, CO.
            

          


          In geology, rock is a naturally occurring aggregate of minerals and/or mineraloids. The Earth's lithosphere is made of rock. In general rocks are of three types, namely, igneous, sedimentary, and metamorphic. Petrology is the scientific study of rocks.


          


          Rock classification
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              The rocky side of a mountain creek near Oros, Costa Rica.
            

          


          Rocks are classified by mineral and chemical composition, by the texture of the constituent particles and by the processes that formed them. These indicators separate rocks into igneous, sedimentary and metamorphic. They are further classified according to particle size. The transformation of one rock type to another is described by the geological model called the rock cycle.


          Igneous rocks are formed when molten magma cools and are divided into two main categories: plutonic rock and volcanic. Plutonic or intrusive rocks result when magma cools and crystallizes slowly within the Earth's crust (example granite), while volcanic or extrusive rocks result from magma reaching the surface either as lava or fragmental ejecta (examples pumice and basalt) .


          Sedimentary rocks are formed by deposition of either clastic sediments, organic matter, or chemical precipitates ( evaporites), followed by compaction of the particulate matter and cementation during diagenesis. Sedimentary rocks form at or near the Earth's surface. Mud rocks comprise 65% ( mudstone, shale and siltstone); sandstones 20 to 25% and carbonate rocks 10 to 15% ( limestone and dolostone).


          Metamorphic rocks are formed by subjecting any rock type (including previously-formed metamorphic rock) to different temperature and pressure conditions than those in which the original rock was formed. These temperatures and pressures are always higher than those at the Earth's surface and must be sufficiently high so as to change the original minerals into other mineral types or else into other forms of the same minerals (e.g. by recrystallisation).


          The three classes of rocks: the igneous, the sedimentary and the metamorphic  are subdivided into many groups. There are, however, no hard and fast boundaries between allied rocks. By increase or diminution in the proportions of their constituent minerals they pass by every gradation into one another, the distinctive structures also of one kind of rock may often be traced gradually merging into those of another. Hence the definitions adopted in establishing rock nomenclature merely correspond to selected points (more or less arbitrary) in a continuously graduated series.


          


          Coloration
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              Đavolja Varo (Devil's town) in Serbia.
            

          


          Iron oxides and carbonates play a large part in many sedimentary rocks and are especially important as coloring agents. The red sands and limestones, for example, which are so abundant, contain small amounts of iron(III) oxide ( hematite), which in a finely divided state gives a red hue to all rocks in which it is present. Limonite and goethite, on the other hand, makes rocks yellow or brown; manganese oxides, asphalt and other carbonaceous substances are the cause of the black colour of many sediments. Bluish tints result sometimes from the presence of phosphates or of fluorite; while green is most frequently seen in rocks which contain glauconite or chlorite.


          


          Impact on society


          Rocks have had a huge impact on the cultural and technological advancement of the human race. Rocks have been used by Homo sapiens and other hominids for millions of years. Lithic technology marks some of the oldest and continuously used technologies. The mining of rocks for their metal ore content has been one of the most important factors of human advancement. Humanity's advancement has been decided by the kind of metals available from the rocks of a region. The prehistory and early history of civilization is classified into the stone age, Bronze Age, and Iron Age. Rocks have been and continue to be used to construct buildings and infrastructure. When so used, they are dimension stone.
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              Western face of The Rock of Gibraltar, 2006.
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          The Rock of Gibraltar (sometimes called the Pillar of Hercules or by its Latin name, Calpe) is a monolithic limestone promontory located in Gibraltar, off the southwestern tip of Europe on the Iberian Peninsula. It is 426 metres (1,396 feet) high. The Rock is Crown property of the United Kingdom, and borders Spain. The sovereignty of Gibraltar was transferred to the Kingdom of Great Britain by the Treaty of Utrecht in 1713 after the War of the Spanish Succession. Most of the Rock's upper area is covered by a nature reserve, which is home to around 250 Barbary Macaques, commonly known as 'apes'; they are the only wild monkeys found in Europe. These macaques, as well as a labyrinthine network of tunnels, attract a large number of tourists each year.


          The Rock of Gibraltar was one of the Pillars of Hercules and was known to the Greeks as Mons Calpe, the other pillar being Mons Abyla or Jebel Musa on the African side of the Strait. In ancient times the two points marked the limit to the known world, a myth originally fostered by the Phoenicians.


          


          Geology


          The Rock of Gibraltar is a monolithic limestone promontory ( ). The geological formation was created during the Jurassic period some 200 million years ago, when the African tectonic plate collided tightly with the Eurasian plate. The Mediterranean became a lake that, over the course of time, dried up during the Messinian salinity crisis. The Atlantic Ocean then broke through the Strait of Gibraltar, and the resultant flooding created the Mediterranean Sea. The Rock forms part of the Betic Cordillera, a mountain range that dominates south-eastern Iberia.
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              Inside St. Michael's Cave.
            

          


          Today, the Rock of Gibraltar forms a peninsula jutting out into the Strait of Gibraltar from the southern coast of Spain. To the north, the Rock rises vertically from sea level up to 411.5 metres at Rock Gun Battery. The Rock's highest point stands 426 metres (1396 feet) above the strait. The near-cliffs along the eastern side of the Rock drop down to a series of wind-blown sand slopes that date to the glaciations, when sea levels were lower than today, and a sandy plain extended east from the base of the Rock. Its western face is comparatively less steep.
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              A panoramic view from the top of the Rock of Gibraltar looking north.
            

          


          Calcite, the mineral which makes up limestone, dissolves slowly in rainwater. Over time, this process can form caves. Since the Rock of Gibraltar is made of limestone, it is not surprising that it contains over 100 caves. St. Michael's Cave, located halfway up the western slope of the Rock, is the most prominent and is a popular tourist attraction.


          Gorham's Cave is located near sea level on the steep eastern face of the Rock. It is noteworthy because archaeological excavations in the cave have found evidence that Neanderthals used it as far back as 30,000 years ago. It is especially significant because plant and animal remains found in the cave (and others nearby) indicate that the Neanderthals had a highly varied diet.


          


          Fortification
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              The Moorish Castle of Gibraltar flying the Union flag.
            

          


          


          The Moorish Castle


          The Moorish Castle is a relic of the Moorish occupation of Gibraltar, which lasted for 710 years. It was built in the year A.D. 711, when Tariq ibn-Ziyad, the Berber chieftain first landed on the Rock which still bears his name.


          The principal building which remains is the Tower of Homage, a massive building of brick and very hard concrete called tapia, the upper part of which housed the living apartments and Moorish bath of the former occupants.


          


          The Galleries
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              The Rock of Gibraltar's North Front cliff face from Bayside (c.1810) showing the embrasures in the Rock.
            

          


          A unique feature of the Rock is its system of underground passages, known as the Galleries.


          The first of these was dug towards the end of the four years siege which lasted from 1779-1783. General Elliot, afterwards Lord Heathfield, who commanded the garrison throughout the siege, was anxious to bring flanking fire on the Spanish batteries in the plain below the North face of the Rock. On the suggestion of Sergeant Ince of the Royal Engineers a tunnel was bored from a point above Williss Battery to communicate with the Notch, a natural projection from the North face on which it was proposed to mount a battery. There was no intention at first of making embrasures in this tunnel, but an opening was found necessary for ventilation, and as soon as it had been made a gun was mounted in it. By the end of the siege, six such embrasures had been constructed, in which four guns were mounted.


          The Galleries, which are shown to visitors, were a later development of the same idea and were finished in 1797. They consist of a whole system of halls, embrasures, and passages, of a total length of nearly 1000 feet (304 metres), and from them may be seen a series of unique views of the Bay of Gibraltar, the isthmus, and Spain.


          


          The Second World War onwards


          
            [image: Searchlights in action, 1940 (Imperial War Museum).]

            
              Searchlights in action, 1940 ( Imperial War Museum).
            

          


          When World War II broke out in 1939, the civilian population was evacuated to the United Kingdom, Jamaica, and Madeira so that Gibraltar could be fortified against the possibility of a German attack. By 1942 there were over 30,000 British soldiers, sailors, and airmen on the Rock. The tunnel system was expanded and the Rock became a keystone in the defense of shipping routes to the Mediterranean.


          In February 1997, it was revealed the British had a secret plan called Operation Tracer to conceal service men in tunnels beneath the Rock in case it was captured by the Germans during World War II. The team in the rock would have radio equipment to monitor enemy movements. The team of six was sent to Gibraltar where they waited under cover for two and half years. The Germans never got close to capturing the rock, so the men were never sealed inside, and they were disbanded to resume civilian life when the war ended.


          


          Invincibility


          Despite long sieges it seemed that there was nothing that could destroy the Rock or its people. This history has inspired the simile "solid as the Rock of Gibraltar", which is used to describe a person or situation that cannot be overcome and does not fail. The motto of the Royal Gibraltar Regiment and even Gibraltar itself, Nulli Expugnabilis Hosti (Latin for "No Enemy Shall Expel Us"), reflects this invincibility. For this reason, an illustration of the Rock of Gibraltar is the corporate logo of Prudential Financial. The company's slogans have also referenced the formation.


          


          The Upper Rock Nature Reserve
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                  View north along the spine of the Rock of Gibraltar, within the Nature Reserve looking towards Spain.
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          Approximately 40% of Gibraltar's land area was declared a Nature Reserve in 1993.


          


          Flora and fauna
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              Female Barbary Macaque feeding her young at Mediterranean Steps, on the Rock of Gibraltar.
            

          


          The flora and fauna of the "Upper Rock Nature Reserve" are of conservation interest and are protected by law. Within it is a range of animals and plants, but the highlights are the Barbary Macaques (the famous Rock Apes), the Barbary Partridges, and flowers such as Gibraltar's own Chickweed, Thyme and the Gibraltar Candytuft.


          


          Ornithology


          The Rock of Gibraltar, at the head of the Strait, is a prominent headland, which accumulates migrating birds during the passage periods. The vegetation on the Rock, unique in southern Iberia, provides a temporary home for many species of migratory birds that stop to rest and feed before continuing migration for their crossing over the desert and sea. In spring they return to replenish before continuing their journeys to Western Europe, journeys which may take them as far as Greenland or Russia.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Rock_of_Gibraltar"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Rock Pigeon


        
          

          
            
              	Rock Pigeon
            


            
              	
                [image: Adult C. l. intermedia in India]


                
                  Adult C. l. intermedia in India
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          The Rock Pigeon (Columba livia), or Rock Dove, is a member of the bird family Columbidae (doves and pigeons). In common usage, this bird is often simply referred to as the "pigeon". The species includes the domestic pigeon, and escaped domestic pigeons have given rise to the feral pigeon.


          Wild Rock Pigeons are pale grey with two black bars on each wing, although domestic and feral pigeons are very variable in colour and pattern. There are few visible differences between males and females. The species is generally monogamous, with two squabs (young) per brood. Both parents care for the young for a time.


          Habitats include various open and semi-open environments, including agricultural and urban areas. Cliffs and rock ledges are used for roosting and breeding in the wild. Originally found wild in Europe, North Africa, and western Asia, feral Rock Pigeons have become established in cities around the world. The species is abundant, with an estimated population of 17 to 28 million feral and wild birds in Europe.


          


          Taxonomy and naming


          The Rock Pigeon was first described by Gmelin in 1789. The genus name Columba is the Latinized form of the Ancient Greek ό (kolumbos), "a diver", from ά (kolumbao), "dive, plunge headlong, swim". Aristophanes (Birds, 304) and others use the word ί (kolumbis), "diver", for the name of the bird, because of its swimming motion in the air. The specific epithet is derived from the Latin livor, "bluish". Its closest relative in the Columba genus is the Hill Pigeon, followed by the other rock pigeons: the Snow, Speckled and White-collared Pigeons.


          The species is also known as the Rock Dove or Blue Rock Dove, the former being the official name used by the British Ornithologists' Union and the American Ornithologists' Union until 2004, at which point they changed their official listing of the bird to Rock Pigeon. In common usage, this bird is often simply referred to as the "pigeon". Baby pigeons are called squabs.


          


          Subspecies


          There are 12 subspecies recognised by Gibbs (2000); some of these may be derived from feral stock.


          
            	C. l. livia, the nominate subspecies, occurs in western and southern Europe, northern Africa, and Asia to western Kazakhstan, the northern Caucasus, Georgia, Cyprus, Turkey and Iraq.


            	C. l. atlantis ( Bannerman, 1931) of Madeira, the Azores and Cape Verde, is a very variable population with chequered upperparts obscuring the black wingbars, and is almost certainly derived from feral pigeons.


            	C. l. canariensis (Bannerman, 1914) of the Canary Islands, is smaller and averages darker than the nominate subspecies.


            	C. l. gymnocyclus (Gray, 1856) from Senegal and Guinea to Ghana and Nigeria is smaller and very much darker than nominate C. l. livia. It is almost blackish on the head, rump and underparts with a white back and the iridescence of the nape extending onto the head.


            	C. l. targia (Geyr von Schweppenburg, 1916) breeds in the mountains of the Sahara east to Sudan. It is slightly smaller than the nominate form, with similar plumage, but the back is concolorous with the mantle instead of white.


            	C. l. dakhlae ( Richard Meinertzhagen, 1928) is confined to the two oases in central Egypt. It is smaller and much paler than the nominate subspecies.


            	C. l. schimperi ( Bonaparte, 1854) is found in the Nile Delta south to northern Sudan. It closely resembles C. l. targia, but has a distinctly paler mantle.


            	C. l. palaestinae (Zedlitz, 1912) occurs from Syria to Sinai and Arabia. It is slightly larger than C. l. schimperi and has darker plumage.


            	C. l. gaddi (Zarodney & Looudoni, 1906), breeds from Azerbaijan and Iran east to Uzbekistan is larger and paler than C. l. palaestinae with which it intergrades in the west. It also intergrades with the next subspecies to the east.


            	C. l. neglecta (Hume, 1873), is found in the mountains of eastern Central Asia. It is similar to the nominate subspecies in size, but is darker with a stronger and more extensive iridescent sheen on the neck. It intergrades with the next race in the south.


            	C. l. intermedia ( Strickland, 1844) occurs in Sri Lanka and in India south of the Himalayan range of C. l. neglecta. It is similar to that subspecies, but darker with a less contrasting back.


            	C. l. nigricans ( Buturlin, 1908) in Mongolia and north China is variable and probably derived from feral stock.

          


          


          Description


          The adult of the nominate subspecies of the Rock Pigeon is 3237 cm (12-14 in) long with a 6472 cm (25-28 in) wingspan. It has a dark bluish-gray head, neck, and chest with glossy yellowish, greenish, and reddish-purple iridescence along its neck and wing feathers. The iris is orange, red or golden with a paler inner ring, and the bare skin round the eye is bluish-grey. The bill is grey-black with a conspicuous off-white cere, and the feet are purplish-red.


          The adult female is almost identical to the male, but the iridescence on the neck is less intense and more restricted to the rear and sides, while that on the breast is often very obscure.


          The white lower back of the pure Rock Pigeon is its best identification character, the two black bars on its pale grey wings are also distinctive. The tail has a black band on the end and the outer web of the tail feathers are margined with white. It is strong and quick on the wing, dashing out from sea caves, flying low over the water, its lighter grey rump showing well from above.


          Young birds show little lustre and are duller. Eye colour of the pigeon is generally an orange colour but a few pigeons may have white-grey eyes. The eyelids are orange in colour and are encapsulated in a grey-white eye ring. The feet are red to pink.
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          When circling overhead, the white underwing of the bird becomes conspicuous. In its flight, behaviour, and voice, which is more of a dovecot coo than the phrase of the Wood Pigeon, it is a typical pigeon. Although it is a relatively strong flier, it also glides frequently, holding its wings in a very pronounced V shape as it does. Though fields are visited for grain and green food, it is nowhere so plentiful as to be a pest.


          Pigeons feed on the ground in flocks or individually. They roost together in buildings or on walls or statues. When drinking, most birds take small sips and tilt their heads backwards to swallow the water. Pigeons are able to dip their bills into the water and drink continuously without having to tilt their heads back. When disturbed, a pigeon in a group will take off with a noisy clapping sound.


          Homing pigeons, are well known for their ability to find their way home from long distances. Despite these demonstrated abilities, wild Rock Pigeons are rather sedentary and rarely leave their local areas.


          


          Distribution and habitat
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          The Rock Pigeon has a restricted natural resident range in western and southern Europe, North Africa, and into South Asia. The Rock Pigeon is often found in pairs in the breeding season but is usually gregarious. The species (including ferals) has a large range, with an estimated global extent of occurrence of 10 million km. It has a large global population, including an estimated 1728 million individuals in Europe Fossil evidence suggests the Rock Pigeon originated in southern Asia and skeletal remains unearthed in Israel confirm their existence there for at least three hundred thousand years. Its habitat is natural cliffs, usually on coasts. Its domesticated form, the feral pigeon, has been widely introduced elsewhere, and is common, especially in cities, over much of the world. In Great Britain, Ireland and much of its former range. A Rock Pigeon's life span is anywhere from 35 years in the wild to 15 years in captivity, though longer-lived specimens have been reported. The species was first introduced to North America in 1606 at Port Royal, Nova Scotia.


          


          Reproduction


          The Rock Pigeon breeds at any time of the year, but peak times are spring and summer. Nesting sites are situated along coastal cliff faces, as well as the artificial cliff faces created by apartment buildings with accessible ledges or roof spaces.


          The type of nest constructed is a flimsy platform of straw and sticks, put on ledge, under cover. Often window ledges of buildings. Two white eggs are laid with incubation that is shared by both parents lasting from seventeen to nineteen days.


          The nestling has pale yellow down and a flesh-coloured bill with a dark band. It is tended and fed on " crop milk" like other doves. The fledging period is 30 days.


          


          Predators


          Pigeons are preyed upon by many different predators with Peregrine Falcons and sparrowhawks being quite adept at catching and feeding upon this species, as shown by the high losses of racing pigeons to these predators. Some common predators of feral pigeons in the North America are opossums, raccoons, Great Horned Owls, and Eastern Screech-owls. Other predators include the Golden Eagle and American Kestrels. On the ground the adults, their young and their eggs are at risk from feral and domestic cats. Doves and pigeons are considered to be game birds as many species have been hunted and used for food in many of the countries in which they are native.


          


          Human health


          Pigeons have been associated with a variety of human diseases, including histoplasmosis and cryptococcosis. Pigeons are not a major concern in the spread of West Nile virus; though they can contract it, they do not appear to be able to transmit it. Pigeons are, however, at potential risk for carrying and spreading avian influenza. Although one study has shown that adult pigeons are not clinically susceptible to the most dangerous strain of avian influenza, the H5N1, other studies have presented definitive evidence of clinical signs and neurological lesions resulting from infection. Furthermore, it has been shown that pigeons are susceptible to other strains of avian influenza, such as the H7N7, from which at least one human fatality has been recorded.


          


          Domestication
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          Rock Pigeons have been domesticated for several thousand years, giving rise to the domestic pigeon (Columba livia domestica). As well as pets, domesticated pigeons are utilised as homing pigeons and carrier pigeons, and so-called war pigeons have served and played important roles during wartimes, with many pigeons having received bravery awards and medals for their services in saving hundreds of human lives: including, notably, the French pigeon Cher Ami who received the Croix de Guerre for his heroic actions during World War I, and the Irish Paddy and the American G.I. Joe, who both received the Dickin Medal, amongst 32 pigeons to receive this medallion, for their gallant and brave actions during World War II. There are numerous breeds of fancy pigeons of all sizes, colours and types.


          


          Feral pigeon


          Many domestic birds have escaped or been released over the years, and have given rise to the feral pigeon. These show a variety of plumages, although some have the blue barred pattern like the pure Rock Pigeon does. Feral pigeons are found in large numbers in cities and towns all over the world. The scarcity of the pure wild species is partly due to interbreeding with feral birds.


          
            Retrieved from " http://en.wikipedia.org/wiki/Rock_Pigeon"
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              	Countries

              	Canada, United States
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              	British Columbia, Alberta, Idaho, Montana, Wyoming, Utah, Colorado, New Mexico
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              	Highest point

              	Mount Elbert
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              	14,440 ft (4,401 m)
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              	Igneous, Sedimentary, Metamorphic
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              	Precambrian, Cretaceous
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          The Rocky Mountains (Hoˀhonaˀe tse-amoˀėstse "Rock on the Horizon" in Cheyenne), often called the Rockies, are a broad mountain range in western North America. The Rocky Mountains stretch more than 4,800 kilometers (3,000 miles) from northernmost British Columbia, in Canada, to New Mexico, in the United States. The range's highest peak is Colorado's Mount Elbert at 14,440 feet (4,401 meters) above sea level. Though part of North America's Pacific Cordillera, the Rockies are distinct from the Pacific Coast Ranges which are located immediately adjacent to the Pacific coast.


          The Eastern edge of the rockies rises impressively above the Interior Plains of central North America, including the Front Range which runs from northern New Mexico to northern Colorado, the Wind River Range and Big Horn Mountains of Wyoming, the Crazy Mountains and the Rocky Mountain Front of Montana, and the Clark Range of Alberta, along with a series of ranges in Canada called the Continental Ranges. Mount Robson in British Columbia, at 3,954 meters (12,972 ft), is the highest peak in the Canadian Rockies.


          The western edge of the Rockies, such as the Wasatch Range near Salt Lake City, Utah, divides the Great Basin from other mountains further to the west. The Rockies do not extend into the Yukon or Alaska, or into central British Columbia. The Rocky Mountain System within the United States is a United States physiographic region.


          


          Geography and geology


          The Rocky Mountains are commonly allowed to stretch from the Liard River in British Columbia south to the Rio Grande in New Mexico. Other mountain ranges continue beyond those two rivers, including the Selwyn Range in Yukon, the Brooks Range in Alaska, and the Sierra Madre in Mexico, but those are not part of the Rockies, though they are part of the American cordillera. The United States definition of the Rockies, however, includes the Cabinet and Salish Mountains of Idaho and Montana, whereas their counterparts north of the Kootenai River, the Columbia Mountains, are considered a separate system in Canada, lying to the west of the huge Rocky Mountain Trench, which runs the length of British Columbia from its beginnings in the middle Flathead River valley in western Montana. They vary in width from 70 to 300 miles (110 to 480 kilometers)
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          The younger ranges of the Rocky Mountains uplifted during the late Cretaceous period (100 million-65 million years ago), although some portions of the southern mountains date from uplifts during the Precambrian (3,980 million-600 million years ago). The mountains' geology is a complex of igneous and metamorphic rock; younger sedimentary rock occurs along the margins of the southern Rocky Mountains, and volcanic rock from the Tertiary (65 million-1.8 million years ago) occurs in the San Juan Mountains and in other areas. Millennia of severe erosion in the Wyoming Basin transformed intermountain basins into a relatively flat terrain. The Tetons and other north-central ranges contain folded and faulted rocks of Paleozoic and Mesozoic age draped above cores of Proterozoic and Archean igneous and metamorphic rocks ranging in age from 1.2 billion (e.g., Tetons) to more than 3.3 billion years ( Beartooth Mountains).


          Periods of glaciation occurred from the Pleistocene Epoch (1.8 million-70,000 years ago) to the Holocene Epoch (fewer than 11,000 years ago). Recent episodes included the Bull Lake Glaciation that began about 150,000 years ago and the Pinedale Glaciation that probably remained at full glaciation until 15,000-20,000 years ago. Ninety percent of Yellowstone National Park was covered by ice during the Pinedale Glaciation.The little ice age was a period of glacial advance that lasted a few centuries from about 1550 to 1860. For example, the Agassiz and Jackson glaciers in Glacier National Park reached their most forward positions about 1860 during the little ice age.


          Water in its many forms sculpted the present Rocky Mountain landscape. Runoff and snowmelt from the peaks feed Rocky Mountain rivers and lakes with the water supply for one-quarter of the United States. The rivers that flow from the Rocky Mountains eventually drain into three of the world's Oceans: the Atlantic Ocean, the Pacific Ocean, and the Arctic Ocean. These rivers include:
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            	Arkansas River


            	Athabasca River


            	Bitterroot River


            	Clark Fork River


            	Clearwater River


            	Colorado River


            	Columbia River


            	Coeur d'Alene River


            	Elk River


            	Fraser River


            	Green River


            	Kootenay River


            	Lochsa River


            	Missouri River


            	North Saskatchewan River


            	Peace River


            	Payette River


            	Platte River


            	Rio Grande


            	Salmon River


            	Selway River


            	South Saskatchewan River


            	Snake River


            	Wind River


            	Yellowstone River

          


          The Continental Divide is located in the Rocky Mountains and designates the line at which waters flow either to the Atlantic or Pacific Oceans. Triple Divide Peak (8,020 feet / 2,444 m) in Glacier National Park (U.S.) is so named due to the fact that water which falls on the mountain reaches not only the Atlantic and Pacific, but the Arctic Ocean as well.


          


          Human history
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          Since the last great Ice Age, the Rocky Mountains were home first to Paleo-Indians and then to the Native American tribes of the Apache, Arapaho, Bannock, Blackfoot, Cheyenne, Crow, Flathead, Shoshoni, Sioux, Ute, Kutenai (Ktunaxa in Canada), Sekani, Dunne-za and others. Paleo-Indians hunted the now-extinct mammoth and ancient bison (an animal 20% larger than modern bison) in the foothills and valleys of the mountains. Like the modern tribes that followed them, Paleo-Indians probably migrated to the plains in fall and winter for bison and to the mountains in spring and summer for fish, deer, elk, roots, and berries. In Colorado, along the crest of the Continental Divide, rock walls that Native Americans built for driving game date back 5,400-5,800 years. A growing body of scientific evidence indicates that Native Americans had significant effects on mammal populations by hunting and on vegetation patterns through deliberate burning.


          Recent human history of the Rocky Mountains is one of more rapid change. The Spanish explorer Francisco Vsquez de Coronado  with a group of soldiers, missionaries, and African slaves  marched into the Rocky Mountain region from the south in 1540. The introduction of the horse, metal tools, rifles, new diseases, and different cultures profoundly changed the Native American cultures. Native American populations were extirpated from most of their historical ranges by disease, warfare, habitat loss (eradication of the bison), and continued assaults on their culture.
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          In 1739, French fur traders Pierre and Paul Mallet, while journeying through the Great Plains, discovered a range of mountains at the headwaters of the Platte River, which local American Indian tribes called the "Rockies", becoming the first Europeans to report on this uncharted mountain range.


          Sir Alexander MacKenzie (1764 - March 11, 1820) became the first European to cross the Rocky Mountains in 1793. He found the upper reaches of the Fraser River and reached what is now the Pacific coast of Canada on July 20 of that year, completing the first recorded transcontinental crossing of North America north of Mexico. He arrived at Bella Coola, British Columbia, where he first reached saltwater at South Bentinck Arm, an inlet of the Pacific Ocean.


          The Lewis and Clark Expedition (1804-1806) was the first scientific reconnaissance of the Rocky Mountains. Specimens were collected for contemporary botanists, zoologists, and geologists. The expedition was said to have paved the way to (and through) the Rocky Mountains for European-Americans from the East, although Lewis and Clark met at least 11 European-American mountain men during their travels.


          Mountain men, primarily French, Spanish, and British, roamed the Rocky Mountains from 1720 to 1800 seeking mineral deposits and furs. The fur-trading North West Company established Rocky Mountain House as a trading post in what is now the Rocky Mountain foothills of Alberta in 1799, and their business rivals the Hudson's Bay Company established Acton House nearby. These posts served as bases for most European activity in the Canadian Rockies in the early 1800s, most notably the expeditions of David Thompson (explorer), the fourth European to follow the Columbia River to the Pacific Ocean. After 1802, American fur traders and explorers ushered in the first widespread caucasian presence in the Rockies south of the 49th parallel. The more famous of these include Americans included William Henry Ashley, Jim Bridger, Kit Carson, John Colter, Thomas Fitzpatrick, Andrew Henry, and Jedediah Smith. On July 24, 1832, Benjamin Bonneville led the first wagon train across the Rocky Mountains by using Wyoming's South Pass.


          Thousands passed through the Rocky Mountains on the Oregon Trail beginning in 1842. The Mormons began to settle near the Great Salt Lake in 1847. From 1859 to 1864, Gold was discovered in Colorado, Idaho, Montana, and British Columbia sparking several gold rushes bringing thousands of prospectors and miners to explore every mountain and canyon and to create the Rocky Mountain's first major industry. The Idaho gold rush alone produced more gold than the California and Alaska gold rushes combined and was important in the financing of the Union Army during the American Civil War. The transcontinental railroad was completed in 1869, and Yellowstone National Park was established as the world's first national park in 1872. While settlers filled the valleys and mining towns, conservation and preservation ethics began to take hold. President Harrison established several forest reserves in the Rocky Mountains in 1891-1892. In 1905, President Theodore Roosevelt extended the Medicine Bow Forest Reserve to include the area now managed as Rocky Mountain National Park. Economic development began to centre on mining, forestry, agriculture, and recreation, as well as on the service industries that support them. Tents and camps became ranches and farms, forts and train stations became towns, and some towns became cities.


          


          Industry and development


          Economic resources of the Rocky Mountains are varied and abundant. Minerals found in the Rocky Mountains include significant deposits of copper, gold, lead, molybdenum, silver, tungsten, and zinc. The Wyoming Basin and several smaller areas contain significant reserves of coal, natural gas, oil shale, and petroleum. For example, the Climax mine, located near Leadville, Colorado, was the largest producer of Molybdenum in the world. Molybdenum is used in heat-resistant steel in such things as cars and planes. The Climax mine employed over 3,000 workers. The Coeur dAlene mine of northern Idaho produces silver, lead, and zinc. Canada's largest coal mines are near Fernie, British Columbia and Sparwood, British Columbia; additional coal mines exist near Hinton, Alberta and in the Northern Rockies surrounding Tumbler Ridge, British Columbia.
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          Abandoned mines with their wakes of mine tailings and toxic wastes dot the Rocky Mountain landscape. In one major example, eighty years of zinc mining profoundly polluted the river and bank near Eagle River in north-central Colorado. High concentrations of the metal carried by spring runoff harmed algae, moss, and trout populations. An economic analysis of mining effects at this site revealed declining property values, degraded water quality, and the loss of recreational opportunities. The analysis also revealed that cleanup of the river could yield $2.3 million in additional revenue from recreation. In 1983, the former owner of the zinc mine was sued by the Colorado Attorney General for the $4.8 million cleanup costs; 5 years later, ecological recovery was considerable.


          Agriculture and forestry are major industries. Agriculture includes dryland and irrigated farming and livestock grazing. Livestock are frequently moved between high-elevation summer pastures and low-elevation winter pastures, a practice known as transhumance.


          Human population is not very dense in the Rocky Mountains, with an average of four people per square kilometer (10 per square mile) and few cities with over 50,000 people. However, the human population grew rapidly in the Rocky Mountain states between 1950 and 1990. The 40-year statewide increases in population range from 35% in Montana to about 150% in Utah and Colorado. The populations of several mountain towns and communities have doubled in the last 40 years. Jackson Hole, Wyoming, increased 260%, from 1,244 to 4,472 residents, in 40 years.


          


          Tourism
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          See also: List of U.S. Rocky Mountain ski resorts, List of Alberta ski resorts, List of B.C. ski resorts


          Every year the scenic areas and recreational opportunities of the Rocky Mountains draw millions of tourists. The main language of the Rocky Mountains is English. But there are also linguistic pockets of Spanish and Native American languages.


          People from all over the world visit the sites to hike, camp, or engage in mountain sports. In the summer, main tourist attractions are:


          In the United States:


          
            	Pikes Peak


            	Royal Gorge


            	Rocky Mountain National Park


            	Yellowstone National Park


            	Grand Teton National Park


            	Glacier National Park (U.S.)


            	Sawtooth National Recreation Area

          


          In Canada, the mountain range contains these national parks:


          
            	Banff National Park


            	Jasper National Park


            	Kootenay National Park


            	Waterton Lakes National Park


            	Yoho National Park

          


          Glacier National Park in Montana and Waterton Lakes National Park in Alberta border each other and collectively are known as Waterton-Glacier International Peace Park. (See also International Peace Park.)


          In the winter, skiing is the main attraction. A list of the major ski resorts can be found at List of U.S. Rocky Mountain ski resorts.


          The adjacent Columbia Mountains in British Columbia contain major resorts such, Fernie, Panorama and Kicking Horse, as well as Mount Revelstoke National Park.


          


          Climate


          The Rocky Mountains have a highland climate. The average annual temperature in the valley bottoms of the Colorado Rockies near the latitude of Boulder is 43 F (6 C). July is the hottest month there with an average temperature of 82 F (28 C). In January, the average monthly temperature is 7 F (14 C), making it the region's coldest month. The average precipitation per year there is approximately 14 inches (360 mm).


          The summers in this area of the Rockies are warm and dry, because the western fronts impede the advancing of water-carrying storm systems. The average temperature in summer is 59 F (15 C) and the average precipitation is 5.9 inches (150 mm). Winter is usually wet and very cold, with an average temperature of 28 F (2 C) and average snowfall of 11.4 inches (29.0 cm). In spring, the average temperature is 40 F (4 C) and the average precipitation is 4.2 inches (107 mm). And in the fall, the average precipitation is 2.6 inches (66 mm) and the average temperature is 44 F (7 C).
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          A style of 18th century French art and interior design, Rococo style rooms were designed as total works of art with elegant and ornate furniture, small sculptures, ornamental mirrors, and tapestry complementing architecture, reliefs, and wall paintings. It was largely supplanted by the Neoclassic style.
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          The word Rococo is seen as a combination of the French rocaille, or shell, and the Italian barocco, or Baroque style. Due to Rococo love of shell-like curves and focus on decorative arts, some critics used the term to derogatively imply that the style was frivolous or merely fashion; interestingly, when the term was first used in English in about 1836, it was a colloquialism meaning "old-fashioned". However, since the mid 19th century, the term has been accepted by art historians. While there is still some debate about the historical significance of the style to art in general, Rococo is now widely recognized as a major period in the development of European art.


          


          Historical development


          Rococo developed first in the decorative arts and interior design. Louis XV's succession brought a change in the court artists and general artistic fashion. By the end of the old king's reign, rich Baroque designs were giving way to lighter elements with more curves and natural patterns. These elements are obvious in the architectural designs of Nicolas Pineau. During the Rgence, court life moved away from Versailles and this artistic change became well established, first in the royal palace and then throughout French high society. The delicacy and playfulness of Rococo designs is often seen as perfectly in tune with the excesses of Louis XV's regime.


          The 1730s represented the height of Rococo development in France. The style had spread beyond architecture and furniture to painting and sculpture, exemplified by the works of Antoine Watteau and Franois Boucher. Rococo still maintained the Baroque taste for complex forms and intricate patterns, but by this point, it had begun to integrate a variety of diverse characteristics, including a taste for Oriental designs and asymmetric compositions.


          The Rococo style spread with French artists and engraved publications. It was readily received in the Catholic parts of Germany, Bohemia, and Austria, where it was merged with the lively German Baroque traditions. German Rococo was applied with enthusiasm to churches and palaces, particularly in the south, while Frederician Rococo developed in the Kingdom of Prussia. Architects often draped their interiors in clouds of fluffy white stucco. In Italy, the late Baroque styles of Borromini and Guarini set the tone for Rococo in Turin, Venice, Naples and Sicily, while the arts in Tuscany and Rome remained more wedded to Baroque.


          
            [image: Le Dejeuner by Francois Boucher, demonstrates elements of Rococo. (1739, Louvre)]

            
              Le Dejeuner by Francois Boucher, demonstrates elements of Rococo. (1739, Louvre)
            

          


          Rococo in England was always thought of as the "French taste." The architectural stylings never caught on, though silverwork, porcelain, and silks were strongly influenced by the continental style. Thomas Chippendale transformed English furniture design through his adaptation and refinement of the style. William Hogarth helped develop a theoretical foundation for Rococo beauty. Though not intentionally referencing the movement, he argued in his Analysis of Beauty (1753) that the undulating lines and S-curves prominent in Rococo were the basis for grace and beauty in art or nature (unlike the straight line or the circle in Classicism). The development of Rococo in England is considered to have been connected with the revival of interest in Gothic architecture early in the 18th century.


          The beginning of the end for Rococo came in the early 1760s as figures like Voltaire and Jacques-Franois Blondel began to voice their criticism of the superficiality and degeneracy of the art. Blondel decried the "ridiculous jumble of shells, dragons, reeds, palm-trees and plants" in contemporary interiors . By 1785, Rococo had passed out of fashion in France, replaced by the order and seriousness of Neoclassical artists like Jacques Louis David. In Germany, late 18th century Rococo was riduculed as Zopf und Percke ("pigtail and periwig"), and this phase is sometimes referred to as Zopfstil. Rococo remained popular in the provinces and in Italy, until the second phase of neoclassicism, " Empire style," arrived with Napoleonic governments and swept Rococo away.


          There was a renewed interest in the Rococo style between 1820 and 1870. The English were among the first to revive the "Louis XIV style" as it was miscalled at first, and paid inflated prices for second-hand Rococo luxury goods that could scarcely be sold in Paris. But prominent artists like Delacroix and patrons like Empress Eugnie also rediscovered the value of grace and playfulness in art and design.


          


          Rococo in different artistic modes


          


          Furniture and decorative objects


          The lighthearted themes and intricate designs of Rococo smell presented themselves best on a smaller scale than the imposing Baroque architecture and sculpture. It is not surprising, then, that French Rococo art was at home indoors. Metalwork, porcelain figures,frills and especially furniture rose to new pre-eminence as the French upper classes sought to outfit their homes in the now fashionable style.


          Rococo style took pleasure in asymmetry, a taste that was new to European style. This practice of leaving elements unbalanced for effect is called contraste.


          In a full-blown Rococo design, like the Table d'appartement (ca. 1730), by German designer J. A. Meissonnier, working in Paris (illustration, below), any reference to tectonic form is gone: even the marble slab top is shaped. Apron, legs, stretcher have all been seamlessly integrated into a flow of opposed c-scrolls and "rocaille." The knot (noeud) of the stretcher shows the asymmetrical "contraste" that was a Rococo innovation.
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          For small plastic figures of gypsum, clay, biscuit, porcelain ( Svres, Meissen), Rococo is not unsuitable; in wood, iron, and royal metal, it has created some valuable works. However, confessionals, pulpits, altars, and even facades lead ever more into the territory of the architectonic, which does not easily combine with the curves of Rococo, the light and the petty, with forms whose whence and wherefore baffle inquiry.


          Dynasties of Parisian bnistes, some of them German-born, developed a style of surfaces curved in three dimensions (bomb), where matched veneers ( marquetry temporarily being in eclipse) or vernis martin japanning was effortlessly complemented by gilt-bronze ("ormolu") mounts: Antoine Gaudreau, Charles Cressent, Jean-Pierre Latz, Franois Oeben, Bernard II van Risenbergh are the outstanding names.


          French designers like Franois de Cuvillis, Nicholas Pineau and Bartolomeo Rastrelli exported Parisian styles in person to Munich and Saint Petersburg, while the German Juste-Aurle Meissonier found his career at Paris. The guiding spirits of the Parisian rococo were a small group of marchands-merciers, the forerunners of modern decorators, led by Simon-Philippenis Poirier.


          In France the style remained somewhat more reserved, since the ornaments were mostly of wood, or, after the fashion of wood-carving, less robust and naturalistic and less exuberant in the mixture of natural with artificial forms of all kinds (e.g. plant motives, stalactitic representations, grotesques, masks, implements of various professions, badges, paintings, precious stones).


          English Rococo tended to be more restrained. Thomas Chippendale's furniture designs kept the curves and feel, but stopped short of the French heights of whimsy. The most successful exponent of English Rococo was probably Thomas Johnson, a gifted carver and furniture designer working in London in the mid 1700s.


          


          Interior Design


          
            [image: A Rococo interior in Gatchina.]

            
              A Rococo interior in Gatchina.
            

          


          Solitude Palace in Stuttgart and Chinese Palace in Oranienbaum, the Bavarian church of Wies and Sanssouci in Potsdam are examples of how Rococo made its way into European architecture.


          In those Continental contexts where Rococo is fully in control, sportive, fantastic, and sculptured forms are expressed with abstract ornament using flaming, leafy or shell-like textures in asymmetrical sweeps and flourishes and broken curves; intimate Rococo interiors suppress architectonic divisions of architrave, frieze and cornice for the picturesque, the curious, and the whimsical, expressed in plastic materials like carved wood and above all stucco (as in the work of the Wessobrunner School). Walls, ceiling, furniture, and works of metal and porcelain present a unified ensemble. The Rococo palette is softer and paler than the rich primary colors and dark tonalities favored in Baroque tastes.


          A few anti-architectural hints rapidly evolved into full-blown Rococo at the end of the 1720s and began to affect interiors and decorative arts throughout Europe. The richest forms of German Rococo are in Catholic Germany (illustration, above).


          
            [image: Rococo movement enlivens the fa�ade of the Cathedral, C�diz]

            
              Rococo movement enlivens the faade of the Cathedral, Cdiz
            

          


          Rococo plasterwork by immigrant Italian-Swiss artists like Bagutti and Artari is a feature of houses by James Gibbs, and the Franchini brothers working in Ireland equalled anything that was attempted in England.


          Inaugurated in some rooms in Versailles, it unfolds its magnificence in several Parisian buildings (especially the Htel Soubise). In Germany, French and German artists ( Cuvillis, Neumann, Knobelsdorff, etc.) effected the dignified equipment of the Amalienburg near Munich, and the castles of Wrzburg, Potsdam, Charlottenburg, Brhl, Bruchsal, Solitude (Stuttgart), and Schnbrunn.


          In England, one of Hogarth's set of paintings forming a melodramatic morality tale titled Marriage  la Mode, engraved in 1745, shows the parade rooms of a stylish London house, in which the only rococo is in plasterwork of the salon's ceiling. Palladian architecture is in control. Here, on the Kentian mantel, the crowd of Chinese vases and mandarins are satirically rendered as hideous little monstrosities, and the Rococo wall clock is a jumble of leafy branches.


          


          Painting


          
            [image: Pilgrimage to Cythera by Jean-Antoine Watteau, captures the frivolity and sensuousness of Rococo painting. (1721, Louvre)]

            
              Pilgrimage to Cythera by Jean-Antoine Watteau, captures the frivolity and sensuousness of Rococo painting. (1721, Louvre)
            

          


          Though Rococo originated in the purely decorative arts, the style showed clearly in painting. These painters used delicate colors and curving forms, decorating their canvases with cherubs and myths of love. Portraiture was also popular among Rococo painters. Some works show a sort of naughtiness or impurity in the behaviour of their subjects, showing the historical trend of departing away from the Baroque's church/state orientation. Landscapes were pastoral and often depicted the leisurely outings of aristocratic couples.


          Jean-Antoine Watteau (16841721) is generally considered the first great Rococo painter. He had a great influence on later painters, including Franois Boucher (17031770) and Jean-Honor Fragonard (17321806), two masters of the late period. Even Thomas Gainsborough's (17271788) delicate touch and sensitivity are reflective of the Rococo spirit.


          


          Sculpture


          Sculpture was another area that Rococo artists branched into. tienne-Maurice Falconet (17161791) is widely considered one of the best representatives of French Rococo. In general, this style was best expressed through delicate porcelain sculpture rather than imposing marble statues. Falconet himself was director of a famous porcelain factory at Svres. The themes of love and gaiety were reflected in sculpture, as were elements of nature, curving lines and asymmetry.


          The sculptor Bouchardon represented Cupid engaged in carving his darts of love from the club of Hercules; this serves as an excellent symbol of the Rococo stylethe demigod is transformed into the soft child, the bone-shattering club becomes the heart-scathing arrows, just as marble is so freely replaced by stucco. In this connection, the French sculptors, Robert le Lorrain, Michel Clodion, and Pigalle may be mentioned in passing.


          


          Music


          The Galante Style was the equivalent of Rococo in music history, too, between Baroque and Classical, and it is not easy to define in words. The rococo music style itself developed out of baroque music, particularly in France. It can be characterized as intimate music with extremely refined decoration forms. Exemplars include Jean Philippe Rameau and Louis-Claude Daquin.


          Boucher's painting (above) provides a glimpse of the society which Rococo reflected. "Courtly" would be pretentious in this upper bourgeois circle, yet the man's gesture is gallant. The stylish but cozy interior, the informal decorous intimacy of people's manners, the curious and delightful details everywhere one turns one's eye, the luxury of sipping chocolate: all are "galante."


          


          Rococo "worldliness" and the Roman Catholic Church


          A critical view of the unsuitable nature of Rococo in ecclesiastical contexts was taken up by the Catholic Encyclopedia:


          
            [image: Hints of Rococo can be discerned in the churches by the Portuguese-Brazilian master Aleijadinho.]

            
              Hints of Rococo can be discerned in the churches by the Portuguese-Brazilian master Aleijadinho.
            

          


          
            
              	

              	
                For the church the Rococo style may be, generally speaking, compared with worldly church music. Its lack of simplicity, earnestness, and repose is evident, while its obtrusive artificiality, unnaturalness, and triviality have a distracting effect. Its softness and prettiness likewise do not become the house of God. However, shorn of its most grievous outgrowths, it may have been less distracting during its proper epoch, since it then harmonized with the spirit of the age.


                As a development of Baroque, it will be found a congruous decoration for baroque churches.


                In general it makes a vast difference whether the style is used with moderation in the finer and more ingenious form of the French masters, or is carried to extremes with the consistency of the German. The French artists seem ever to have regarded the beauty of the whole composition as the chief object, while the German laid most stress on the bold vigour of the lines; thus, the lack of symmetry was never so exaggerated in the works of the former.


                In the church Rococo may at times have the charm of prettiness and may please by its ingenious technic, provided the objects be small and subordinate: a credence table with cruets and plate, a vase, a choir desk, lamps, pens, key and lock, railings or balustrade, do not too boldly challenge the eye, and fulfill all the requirements of mere beauty of form.


                Rococo is indeed really empty, solely a pleasing play of the fancy. In the sacristy (for presses etc.) and ante chambers it is more suitable than in the church itselfat least so far as its employment in conspicuous places is concerned.


                The Rococo style accords very ill with the solemn office of the monstrance, the tabernacle, and the altar, and even of the pulpit. The naturalism of certain Belgian pulpits, in spite or perhaps on account of their artistic character, has the same effect as have outspoken Rococo creations.


                The purpose of the confessional and the baptistery would also seem to demand more earnest forms.


                In the case of the larger objects, the sculpture of Rococo forms either seems pretty, or, if this prettiness be avoided, resembles Baroque. The phantasies of this style agree ill with the lofty and broad walls of the church. However, everything must be decided according to the object and circumstances; the stalls in the cathedral of Mainz elicit not only our approval but also our admiration, while the celebrated privileged altar of Vierzehnheiligen repels us both by its forms and its plastic decoration.


                There are certain Rococo chalices (like that at the monastery of Einsiedeln) which are, as one might say, decked out in choice festive array; there are others, which are more or less misshapen owing to their bulging curves or figures. Chandeliers and lamps may also be disfigured by obtrusive shellwork or want of all symmetry, or may amid great decorativeness be kept within reasonable limits.


                The material and technique are also of consequence in Rococo. Woven materials, wood carvings, and works in plaster of Paris are evidently less obtrusive than works in other materials, when they employ the sportive Rococo. Iron (especially in railings) and bronze lose their coldness and hardness, when animated by the Rococo style; in the case of the latter, gilding may be used with advantage. Gilding and painting belong to the regular means through which this style, under certain circumstances, enchants the eye and fancy. All things considered, we may say of the Rococo styleas has not unreasonably been said of the Baroque and of the Renaissancethat it is very apt to introduce a worldly spirit into the church, even if we overlook the figural accessories, which are frequently in no way conducive to sentiments of devotion, and are incompatible with the sobriety and greatness of the architecture and with the seriousness of sacred functions.
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              	Conservation status
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                  Least Concern
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Order:

                    	Artiodactyla

                  


                  
                    	Family:

                    	Cervidae

                  


                  
                    	Subfamily:

                    	Odocoileinae

                  


                  
                    	Genus:

                    	Capreolus

                    Gray, 1821
                  


                  
                    	Species:

                    	C. capreolus

                  

                

              
            


            
              	Binomial name
            


            
              	Capreolus capreolus

              (Linnaeus, 1758)
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                  Range of Capreolus capreolus
                

              
            

          


          The European Roe Deer (Capreolus capreolus) is a deer species of Europe, Asia Minor, and Caspian coastal regions. There is a separate species known as the Siberian Roe Deer (Capreolus pygargus) that is found from the Ural Mountains to as far east as China and Siberia. The two species meet at the Caucasus Mountains, with the European species occupying the southern flank of the mountain ranges and adjacent Asia Minor and the Siberian species occupying the northern flank of the mountain ranges. Within Europe, the European Roe Deer occurs in most areas, with the exception of northern Scandinavia and some of the islands, notably Iceland, Ireland, and the Mediterranean Sea islands; in the Mediterranean region it is largely confined to mountainous regions, and is absent or rare at low levels.


          


          Etymology


          English roe is from Old English raha, from Proto-Germanic *raikhon, cognate to Old Norse ra, German Reh. The word is attested in the 5th century Caistor-by-Norwich astragalus inscription as rahan. Ultimately perhaps from a PIE root *rei- "streaked, spotted."


          


          Physical appearance


          
            [image: Roe Deer in a grassland area.]

            
              Roe Deer in a grassland area.
            

          


          The Roe Deer is a relatively small deer, with a body length of 95-135 cm (3.1 - 4.4 ft), a shoulder height of 65-75 cm (2.1 - 2.5 ft), and a weight of 15-30 kg (33-66 lb). It has rather short, erect antlers and a reddish body with a grey face. Its hide is golden red in summer, darkening to brown or even black in winter, with lighter undersides and a white rump patch; the tail is very short (2-3 cm, or 0.8 - 1.2 in), and barely visible. Only the males have antlers, which are lost during winter, but which re-grow in time for the mating season. The first and second set of antlers are unbranched and short (5-12 cm, or 2 - 4.7 in), while older bucks in good conditions develop antlers up to 20-25 cm (8-10 in) long with two or three, rarely even four, points. When the male's antlers begin to regrow, they are covered in a thin layer of velvet-like fur which disappears later on after the hair's blood supply is lost. Males may speed up the process by rubbing their antlers on trees, so that their antlers are hard and stiff for the duels during the mating season. Roe Deer are the only type of deer that can regrow their antlers during winter.


          


          Habitat and diet


          
            [image: Roed Deer tracks.]

            
              Roed Deer tracks.
            

          


          The Roe Deer is primarily crepuscular, or primarily active during the twilight, very quick and graceful, living in woods although it may venture to grasslands and sparse forests. It feeds mainly on grass, leaves, berries and young shoots. It particularly likes very young, tender grass with a high moisture content ie. grass that has received rain the day before. Roe deer will not generally venture in to a field that either has livestock in it (ie. sheep, cattle), or has recently had it in; this is because the livestock will make the grass very unclean. A pioneer species commonly associated with biotic communities at an early stage of succession, during the Neolithic period in Europe the Roe Deer was abundant, taking advantage of areas of forest or woodland cleared by Neolithic farmers (Boyle, 2006).


          
            [image: Roe Deer of Eastern Europe, suit in April/May.]

            
              Roe Deer of Eastern Europe, suit in April/May.
            

          


          
            [image: Roe Deer fawn, two to three weeks old.]

            
              Roe Deer fawn, two to three weeks old.
            

          


          


          Behaviour and life cycle


          The Roe Deer attains a maximum life span (in the wild) of ten years. When alarmed, it will bark a sound much like a dog and flash out its white rump patch. Rump patches differ between the sexes, with the white rump patches heart-shaped on females and kidney-shaped on males. Males may also bark, make a low grunting noise or make a high pitched wolf-like whine when attracting mates during the breeding season, often luring multiple does into their territory. The Roe Deer spends most of its life alone, preferring to live solitary except when mating during the breeding season.


          


          Reproduction


          The polygamous Roe Deer males clash over territory in early summer and mate in early fall. During courtship, when the males chase the females, they often flatten the underbrush leaving behind areas of the forest in the shape of a figure eight called 'roe rings'. Males may also use their antlers to shovel around fallen foliage and dirt as a way of attracting a mate. Roebucks enter rutting inappetence during the July and August breeding season. Females are monoestrous and after delayed implantation usually give birth the following June, after a ten-month gestation period, typically to two spotted kids of opposite sexes. The kids remain hidden in long grass from predators until they are ready to join the rest of the herd; they are suckled by their mother several times a day for around three months. Roe deer adults will often abandon their young if they sense or smell that an animal or human has been near it. Young female roe deer can begin to reproduce when they are around 16 months old.
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              	General
            


            
              	Name, Symbol, Number

              	roentgenium, Rg, 111
            


            
              	Element category

              	transition metals
            


            
              	Group, Period, Block

              	11, 7, d
            


            
              	Appearance

              	unknown, predicted colourless
            


            
              	Standard atomic weight

              	[280]gmol1
            


            
              	Electron configuration

              	predicted [Rn] 5f14 6d9 7s2
            


            
              	Electrons per shell

              	2, 8, 18, 32, 32, 17, 2
            


            
              	Phase

              	presumably a solid
            


            
              	CAS registry number

              	54386-24-2
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of roentgenium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	280Rg

                    	syn

                    	3.6 s

                    	

                    	9.75

                    	276Mt
                  


                  
                    	279Rg

                    	syn

                    	170 ms

                    	

                    	10.37

                    	275Mt
                  


                  
                    	278Rg

                    	syn

                    	4.2 ms

                    	

                    	10.69

                    	274Mt
                  


                  
                    	274Rg

                    	syn

                    	15 ms

                    	

                    	11.23

                    	270Mt
                  


                  
                    	272Rg

                    	syn

                    	1.6 ms

                    	

                    	11.02,10.82

                    	268Mt
                  

                

              
            


            
              	References
            

          


          Roentgenium (pronounced /rɛntˈgɛniəm/, /rʌntˈdʒɛniəm/) is a chemical element in the periodic table that has the symbol Rg and atomic number 111.


          It is a synthetic element whose most stable known isotope has a mass of 283 and a half-life of ten minutes.


          


          Official discovery


          Element 111 was officially discovered by Peter Armbruster, Gottfried Mnzenber, and their team working at the Gesellschaft fr Schwerionenforschung (GSI) in Darmstadt, Germany on December 8, 1994. Only three atoms of it were observed (all 272Rg), by the cold fusion between 64Ni ions and a 209Bi target in a linear accelerator:


          
            	[image: \,^{209}_{83}\mathrm{Bi} + \,^{64}_{28}\mathrm{Ni} \, \to \,^{272}_{111}\mathrm{Rg} + \; ^1_0\mathrm{n}.]

          


          In 2001, the IUPAC/IUPAP Joint Working Party (JWP) from concluded that there was insufficient evidence for the discovery at that moment in time. The GSI team repeated their experiment in 2000 and detected a further 3 atoms. In their 2003 report, the JWP decided that the GSI team should be acknowledged as the discoverers.


          


          Proposed name


          The name roentgenium (Rg) was proposed by the GSI team and was accepted as a permanent name on November 1, 2004 in honour of the German physicist Wilhelm Conrad Rntgen. Previously the element was known under the temporary IUPAC systematic element name unununium (pronounced /ˌjuːnənˈjuːniəm/ or /ˌʌnəˈnʌniəm/), Uuu. Some research has referred to it as eka-gold.


          The official baptism took place at GSI, on Friday November 17, 2006, in presence of Annette Schavan, the Federal German Minister of Research.


          


          Electronic structure


          


          Non-relativistic


          
            [image: ]

            

          


          Roentgenium has 6 full shells, 7 s+5 p+3 d+2 f=17 full subshells, and 111 orbitals:


          Bohr model: 2, 8, 18, 32, 32, 18, 1


          Quantum mechanical model: 1s22s22p63s23p64s23d10 4p65s24d105p66s24f145d10 6p67s15f146d10


          


          Relativistic


          The stable group 11 elements, copper, silver, and gold all have an outer electron configuration nd10(n+1)s1. For each of these elements, their first excited state has a configuration nd9(n+1)s2. Due to spin-orbit coupling between the s electrons, this state is split into a pair of energy levels. For copper, the difference in energy between the ground state and lowest excited state causes the metal to appear reddish. For silver, the energy gap widens and it become silvery. However, as Z increases, the excited levels are stabilised by relativistic effects and in gold the energy gap decreases again and it appears gold. For roentgenium, calculations indicate that the 6d97s2 level is stabilised to such an extent that it becomes the ground state. The resulting energy difference between the new ground state and the first excited state is similar to that of silver and roentgenium is expected to be silvery in appearance.


          


          Extrapolated chemical properties of eka-gold/dvi-silver


          


          Oxidation states


          Element 111 is projected to be the ninth member of the 6d series of transition metals and the heaviest member of group 11 (IB) in the Periodic Table, below copper, silver, and gold. Each of the members of this group show different stable states. Copper forms a stable +II state, whilst silver is predominantly found as Ag(I) and gold as Au(III). Copper(I) and silver(II) are also relatively well-known. Roentgenium is therefore expected to predominantly form a stable +III state.


          


          Chemistry


          The heavier members of this group are well known for their lack of reactivity or noble character. Silver and gold are both inert to oxygen. They are both however attacked by the halogens. In addition, silver is attacked by sulfur and hydrogen sulfide, highlighting its higher reactivity to gold. Roentgenium is expected to be even more noble than gold and can be expected to be inert to oxygen and halogens. The most-likely reaction is with fluorine to form a trifluoride, RgF3.


          


          History of synthesis of isotopes by cold fusion


          [bookmark: 209Bi.2864Ni.2Cxn.29273.E2.88.92xRg_.28x.3D1.29]


          209Bi(64Ni,xn)273xRg (x=1)


          First experiments to synthesize element 111 were performed by the Dubna team in 1986 using this cold fusion reaction. No atoms were identified that could be assigned to atoms of element 111 and a production cross-section limit of 4 pb was determined. After an upgrade of their facilities, the team at GSI successfully detected 3 atoms of 272Rg in their discovery experiment. A further 3 atoms were synthesized in 2000. The discovery of roentgenium was confirmed in 2003 when a team at RIKEN measured the decays of 14 atoms of 272Rg during the measurement of the 1n excitation function.


          [bookmark: 208Pb.2865Cu.2Cxn.29273.E2.88.92xRg_.28x.3D1.29]


          208Pb(65Cu,xn)273xRg (x=1)


          In 2004, as part of their study of odd-Z projectiles in cold fusion reactions, the team at LBNL detected a single atom of 272Rg in this new reaction.


          


          History of synthesis of isotopes as decay products


          Isotopes of roentgenium have also been observed in the decay of heavier elements. Observations to date are outlined in the table below:


          
            
              	Evaporation residue

              	Observed Rg isotope
            


            
              	288115

              	280Rg
            


            
              	287115

              	279Rg
            


            
              	282113

              	278Rg
            


            
              	278113

              	274Rg
            

          


          


          Chronology of isotope discovery


          
            
              	Isotope

              	Year discovered

              	Discoverer reaction
            


            
              	272Rg

              	1994

              	209Bi(64Ni,n)
            


            
              	273Rg

              	unknown

              	
            


            
              	274Rg

              	2004

              	209Bi(70Zn,n)
            


            
              	275Rg

              	unknown

              	
            


            
              	276Rg

              	unknown

              	
            


            
              	277Rg

              	unknown

              	
            


            
              	278Rg

              	2006

              	237Np(48Ca,3n)
            


            
              	279Rg

              	2003

              	243Am(48Ca,4n)
            


            
              	280Rg

              	2003

              	243Am(48Ca,3n)
            

          


          


          Chemical yields of isotopes


          


          Cold fusion


          The table below provides cross-sections and excitation energies for cold fusion reactions producing roentgenium isotopes directly. Data in bold represents maxima derived from excitation function measurements. + represents an observed exit channel.


          
            
              	Projectile

              	Target

              	CN

              	1n

              	2n

              	3n
            


            
              	64Ni

              	209Bi

              	3.5 pb, 12.5 MeV
            


            
              	65Cu

              	208Pb

              	273Rg

              	1.7 pb, 13.2 MeV
            

          


          


          Isotopes


          Five isotopes of roentgenium are known. The longest-lived of these is 280Rg, which decays through alpha decay and has a halflife of 3.6 seconds. The shortest-lived isotope is 272Rg, which decays through alpha decay and has a halflife of 1.6 ms.


          


          Isomerism in roentgenium nuclides


          [bookmark: 274Rg]


          274Rg


          Two atoms of 274Rg have been observed in the decay chains starting with 278113. The two events occur with different energies and with different lifetimes. In addition, the two entire decay chains appear to be different. This suggests the presence of two isomeric levels but further research is required.


          [bookmark: 272Rg]


          272Rg


          The direct production of 272Rg has provided four alpha lines at 11.37, 11.03, 10.82, and 10.40 MeV. The GSI measured a half-life of 1.6 ms whilst recent data from RIKEN has given a half-life of 3.8 ms. The conflicting data may be due to isomeric levels but the current data are insufficient to come to any firm assignments.


          


          Future experiments


          To date there has been no attempt to synthesise roentgenium in hot fusion reactions. It has been mentioned by the Dubna team that they could complete their Ca-48 projectile program by studying the reaction


          
            	[image: \,^{231}_{91}\mathrm{Pa} + \,^{48}_{20}\mathrm{Ca} \,\to \,^{279}_{111}\mathrm{Rg}^{*}\to \,^{276,275,274}\mathrm{Rg}.]
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              	Roger Elliott
            


            
              	cir 1665  May 16, 1714 (aged49)
            


            
              	[image: ]

              with permission from

              The Picture Collection

              Library of Virginia
            


            
              	Placeof birth

              	Tangier Garrison, Morocco or

              London, England
            


            
              	Placeof death

              	Byfeld House, Barnes, Surrey, England
            


            
              	Allegiance

              	England, Great Britain
            


            
              	Service/branch

              	Army
            


            
              	Rank

              	Major-General
            


            
              	Battles/wars

              	1692: Battle of Steinkeerke

              1702: defence of Tongeren

              1704: Battle of Schellenberg
            

          


          
            [image: Roger Elliottc.1665-1714with permission fromThe Eliot Archives]

            
              Roger Elliott

              c.1665-1714

              with permission from

              The Eliot Archives
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              Roger Elliott

              c.1665-1714

              with permission from

              The Eliot Sisters Collection
            

          


          Major General Roger Elliott (CIR 1665 - 16 May 1714 ) was one of the earliest British Governors of Gibraltar. His nephew George Augustus Eliott also became a noted Governor and defender of Gibraltar.


          Roger Elliott was born, possibly in London but more probably in the Tangier Garrison in Morocco, to George Elliott (CIR 1636 - 1668, the Chirurgeon to the Garrison) and his wife Catherine (CIR 1638 - 1709). George Elliott was the illegitimate son of Richard Eliot, the wayward second son of Sir John Eliot (1592 - 1632).


          Roger's father, George Elliott, died at the Tangier Garrison in 1668 and his widowed mother remarried there on 22 February 1670 to Robert Spotswood (17 September, 1637 - 1680, the assistant and replacement Chirurgeon at the Garrison), and thirdly to Rev Dr George Mercer (the Garrison schoolmaster). Roger was therefore an older half-brother to Alexander Spotswood (c. 1676 - 6 June 1740), who would become a noted Lieutenant- Governor of Virginia.


          


          Military career


          By 1680, Roger was an Ensign in the Tangier Regiment of Foot, and was wounded on 27 October fighting the local Moors. In 1681, he was suspended by Colonel Percy Kirke for duelling with Ensign Bartholomew Pitts, later being cashiered for this offence. He was sent back to England in 1682 with a letter begging for his readmission into His Majesty's Service, and he was reinstated as an Ensign in his old Company on 8 March, 1683. In 1684 he returned to England and probably fought against the Monmouth Rebellion.


          By 1685, he had transferred to the Queen Dowager's Regiment of Foot, and, in 1687, he became a First Lieutenant in Earl of Bath's Regiment - created by Sir John Granville, 1st Earl of Bath (1628 - 1701). He was promoted to Captain on 1 May, 1690. He fought and was wounded at the Battle of Steinkeerke on 3 August, 1692. On 21 December of that year, he was promoted to Major in the same Regiment, and, on 1 January, 1696, promoted to Lieutenant-Colonel of Sir Bevil Granville's Regiment of Foot. In 1702, on campaign with the Duke of Marlborough, he was shot through the body at the defence of Tongeren in Belgium. He reputedly took on the entire French Army with only two regiments, before surrendering.


          On 5 March, 1704, he raised his own regiment - Colonel Elliott's Regiment of Foot. Officers were commissioned on 10 April that year at St James'. On 2 July, 1704, again on campaign with the Duke of Marlborough, he fought and was wounded at the Battle of Schellenberg. It is possible that he fought at the Battle of Blenheim on 13 August 1704. However, he certainly did not lead the cavalry at this Battle, as has been maintained by other biographies - this was led by General Sir John 'Salamander' Cutts.


          


          Gibraltar


          In March 1705, Colonel Elliott's Regiment of Foot embarked for Spain and served at Gibraltar, which was declared a free port in 1706. On 1 January 1, 1707, he was promoted to Brigadier-General, and later that year to Lieutenant-Governor of Gibraltar . On 24 December, he was appointed Governor of Gibraltar. His time in office is remembered in the Gibraltar records as one of mercenary opportunity; whereas, in the London records, it appears that he proceeded with expensive but vital defensive fortification with only minimal prior financial approval. The arguments over the accounts for these defences would cause problems for the probate of his personal estate. On 1 January 1 1710, he was promoted to Major-General, and on 24 January, 1711, he handed over the Governorship to Brigadier-General Thomas Stanwix. He finally departed Gibraltar on 18 June, 1711.


          


          Return to England


          Having returned to England, he was married on 4 March 1712 to Charlotte Elliot, the daughter of a rich London merchant, William 'the laceman' Elliot of Brugh and Wells. Roger bought Byfeld House in Church Road, Barnes, Surrey on 24 June 1712 where the couple settled and raised a small family.


          Roger Elliott never fully recovered from his various wounds and died at Byfeld House on 16 May 1714. He was buried 21 May in the cemetery of St Mary the Virgin's Church, Barnes.


          His will was probated on 16 November 1714 but his estate took years to resolve because of the difficulties mentioned. The eventual resolution was mostly thanks to the involvement of his father-in-law, William 'the Laceman' Elliot, who sought to expedite his daughter's remarriage to Captain Thomas Burroughs .


          


          Family


          Mary Elliott, who married Garrett Fitzmaurice (d. May 1738) in Ireland, claimed to be a daughter of Roger Elliott .


          On 4 March 1712 at St Peter's Church, Cornhill, Roger married Charlotte Elliot (CIR 1692 - CIR 1753), the daughter of William 'the Laceman' Elliot, and they had two children:


          
            	Granville Elliott (7 October 1713 - 10 October 1759, General, Graf von Eliot, Comte de Morhange)


            	Catherine (Kitty) Elliott (18 September 1714 - 15 January 1757), who married firstly cir 1735 to Charles Boyle (of Araglin Bridge, co Cork, related to the Earls of Cork and Orrery), and secondly, in 1742, to Robert Bligh, the Dean of Elphin.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Roger_Elliott"
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              Roger Federer
            

            
              	[image: ]
            


            
              	Nickname(s)

              	Federer Express, The Swiss Maestro, King of Tennis
            


            
              	Country

              	[image: Flag of Switzerland]Switzerland
            


            
              	Residence

              	Oberwil, Switzerland
            


            
              	Date of birth

              	August 8, 1981 (1981-08-08)
            


            
              	Place of birth

              	Basel, Switzerland
            


            
              	Height

              	1.85m (6ft 1in)
            


            
              	Weight

              	84.8kg (187 lb/13.35 st)
            


            
              	Turned pro

              	1998
            


            
              	Plays

              	Right-handed; one-handed backhand
            


            
              	Career prize money

              	US$39,160,588
            


            
              	Singles
            


            
              	Career record:

              	559 - 137
            


            
              	Career titles:

              	53
            


            
              	Highest ranking:

              	No. 1 ( February 2, 2004)
            


            
              	Grand Slam results
            


            
              	Australian Open

              	W ( 2004, 2006, 2007)
            


            
              	French Open

              	F ( 2006, 2007)
            


            
              	Wimbledon

              	W ( 2003, 2004, 2005, 2006, 2007)
            


            
              	US Open

              	W ( 2004, 2005, 2006, 2007)
            


            
              	Doubles
            


            
              	Career record:

              	105-70
            


            
              	Career titles:

              	7
            


            
              	Highest ranking:

              	No. 24 ( June 9, 2003)
            


            
              	
                Infobox last updated on: March 24, 2008.

              
            

          


          Roger Federer (pronounced /ˈrɒdʒər ˈfɛdərər/; born August 8, 1981) is a Swiss tennis professional, ranked World No. 1 since February 2, 2004, for a record 217 consecutive weeks. He is widely regarded as the best player of his generation and probably the greatest tennis player in history. In 2008, he was named Laureus World Sportsman of the Year for a record fourth consecutive time.


          Federer has won twelve Grand Slam singles titles (three Australian Open, five Wimbledon, four US Open), four Tennis Masters Cup titles, and fourteen ATP Masters Series titles.


          He appeared in a record ten consecutive Grand Slam men's singles finals ( 2005 Wimbledon Championships through to 2007 U.S. Open), before this streak ended at the 2008 Australian Open.


          


          


          Personal life


          Roger Federer was born in Basel, Switzerland, to Swiss-German Robert Federer and South African Lynette Federer. He grew up in suburban Mnchenstein, ten minutes from Basel and close to the borders with France and Germany. As a boy, Federer was very emotional and was kicked off practice courts occasionally. Federer was also a talented football player. He had considered becoming a professional footballer but instead decided to pursue tennis. He continues to support FC Basel, his hometown club and is a fan of Italian club AS Roma. When he was younger, he liked to watch Marcelo Ros in action. Federer especially liked Stefan Edberg and Boris Becker and has cited them as idols.


          Federer currently resides in Oberwil, Switzerland and is dating former WTA player and Slovakia-born Miroslava Vavrinec (Mirka), who retired from tennis in 2002 after a foot injury. The two met at the 2000 Sydney Olympics. Federer launched a fragrance called RF Cosmetics in October 2003. He considers Swiss German his first language, but also speaks German, French, and English fluently and conducts press conferences in all three. His favorite vacation spots are the Maldives, Dubai, and the Swiss mountains. He is also a good friend of golf superstar Tiger Woods. Federer is Roman Catholic, and met Pope Benedict XVI while playing the Rome Masters in 2006.


          Roger Federer is highly involved in various charities. He established the Roger Federer Foundation in 2003 to help disadvantaged people and to promote sports to young people. He was appointed a Goodwill Ambassador of UNICEF from 2006. Since then, he has visited Tamil Nadu, one of the worst tsunami-affected areas in India, and South Africa. He has also appeared in UNICEF public messages to raise public awareness of AIDS.


          


          Tennis Career


          Federer started playing tennis at the age of six. He began participating in group lessons at the age of nine and began weekly private coaching when he was ten. He also played football until the age of twelve when he decided to focus solely on tennis. At fourteen, he became the national champion of all groups in Switzerland and was chosen to train at the Swiss National Tennis Centre in Ecublens. He joined the ITF junior tennis circuit in July 1996. In 1998, his final year as a junior, Federer won the junior Wimbledon title and the prestigious year-ending Orange Bowl. He was recognized as the ITF World Junior Tennis champion of the year. In July 1998, Federer joined the ATP tour at Gstaad. The following year he debuted for the Swiss Davis Cup team against Italy and finished the year as the youngest player (for the year) inside ATP's top 100 ranking. In 2000, Federer reached the semifinals at the Sydney Olympics and lost the bronze medal match to Arnaud di Pasquale of France. Federer reached his first final in Marseille which he lost to Marc Rosset and was also the runner-up in Basel. He failed to make an impression at Grand Slams and Masters Series tournaments, and ended the year ranked 29th.

          (All results and ranking history from ATP)


          [bookmark: 2001]


          2001


          Federer's first ATP tournament victory came in Milan in February 2001. During the same month, he won three matches for his country in its 32 Davis Cup victory over the United States. He later reached the quarterfinals at Wimbledon, defeating four-time defending champion and seven-time Wimbledon champion Pete Sampras in the fourth round in a closely fought match, a victory that many consider to be the turning point of his career, as well as ending Sampras's 31-match winning streak in the tournament. He then lost to Tim Henman in the quarterfinal and finished the year ranked 13th.

          (All results in 2001)


          [bookmark: 2002]


          2002


          
            [image: Roger Federer at the 2002 U.S. Open]

            
              Roger Federer at the 2002 U.S. Open
            

          


          Federer reached his first ATP Masters Series (AMS) final at the Miami Masters, where he lost to Andre Agassi. He won his next AMS final in Hamburg. He also won both his Davis Cup singles matches against former world number ones, Russians Marat Safin and Yevgeny Kafelnikov). Despite early-round exits at the French Open, Wimbledon, and the U.S. Open and the untimely, devastating loss of his long-time Australian coach and mentor, Peter Carter, in a car crash in August, Federer reached No. 6 in the ATP Champions Race by the end of the year and thus qualified for the first time in the year-ending Tennis Masters Cup. His run at the tournament was ended in the semifinals by then #1 seeded and ranked Lleyton Hewitt (who eventually went on to win the Cup).

          (All results in 2002)
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          2003


          In 2003, Federer challenged for the top ranking in men's tennis. Federer began his Grand Slam campaign at the Australian Open where he lost to David Nalbandian in the round of 16. He then won two hard court tournaments in Marseille and Dubai. He also won a clay court tournament in Munich, then lost in the first round of the French Open to Luis Horna. However, he won the tournament in Halle on grass, and in July, he won his first Grand Slam singles title at Wimbledon, defeating Andy Roddick in the semifinals and Mark Philippoussis in the finals, losing only one set in the tournament (to Mardy Fish in the round of 32). He lost to Roddick and to Nalbandian the Masters tournaments in Montreal and Cincinnati, respectively. As in the Australian Open, he lost to Nalbandian at the U.S. Open, again in the round of 16. He won on hard courts in Vienna and ended the year on a high note by winning the year-end Tennis Masters Cup tournament in Houston, defeating Andre Agassi in the final. In a three-way battle for supremacy, Roddick captured the year-end No. 1 ranking over Federer and Juan Carlos Ferrero.

          (All results in 2003)
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          2004


          
            [image: Federer at the 2004 Summer Olympics.]

            
              Federer at the 2004 Summer Olympics.
            

          


          In 2004, Roger Federer had one of the most dominating and successful years in the Open Era of modern men's tennis. He won three of the four Grand Slam singles tournaments, did not lose a match to anyone ranked in the top ten, and won every final he reached. He won his first Australian Open title by defeating Marat Safin in straight sets. This win helped him succeed Andy Roddick as the World No. 1, a ranking which he has maintained as of March 2008. He successfully defended his Wimbledon title by defeating Andy Roddick, and won his first U.S. Open title by defeating Lleyton Hewitt. He finished the year by taking the Tennis Masters Cup at Houston for the second consecutive year, defeating Hewitt in the final. Federer's only Grand Slam loss of the year was at the French Open, where he lost to former world number one and 3-time French Open champion Gustavo Kuerten in straight sets. His win-loss record for the year was 74-6 with 11 titles. Federer was named the ITF Tennis World Champion and Laureus World Sportsman of the Year in early 2005, edging out the likes of Michael Schumacher, Valentino Rossi, Lance Armstrong, and Michael Phelps. Throughout 2004, Federer did not have a coach, relying instead on his fitness trainer Pierre Paganini, physiotherapist Pavel Kovac, and a management team composed of his parents, his girlfriend and manager Mirka Vavrinec, and a few friends. In 2005, Federer hired former Australian tennis player Tony Roche to coach him on a limited basis.

          (All results in 2004)
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          2005
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              Federer at Wimbledon, 2005.
            

          


          To begin the year, Federer reached the Australian Open semifinals before falling to eventual winner Marat Safin in a five-set night match that lasted more than four hours. He rebounded to win the year's first two ATP Masters Series (AMS) titles: Indian Wells (by defeating Lleyton Hewitt of Australia in straight sets) and Miami (by defeating Rafael Nadal of Spain in five sets after being down two sets to love). He won his third Hamburg clay court title in May by defeating Richard Gasquet, to whom he had earlier lost in Monte Carlo. He then entered the French Open as one of the favorites, but lost in the semifinals in four sets to eventual winner Nadal.


          Federer successfully defended his Wimbledon title, winning for the third consecutive year by defeating Andy Roddick in a rematch of the previous year's final. Federer also defeated Roddick in Cincinnati to take his fourth AMS title of the year (and sweep all the American AMS events) and become the first player in AMS history to win four titles in one season. He then dropped only two sets en route to his second consecutive U.S. Open title, defeating Andre Agassi in four sets in the final. He became the first man in the Open Era to win Wimbledon and the U.S. Open back-to-back in consecutive years (2004 and 2005). He failed to defend his Tennis Masters Cup title, however, losing to David Nalbandian of Argentina in a four-and-a-half hour, five-set match. Had he won the match, he would have finished the year 82-3, tying John McEnroe's 1984 record for the highest yearly winning percentage in the open era.

          (All results in 2005)
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              Federer playing in Basel at the Swiss Indoors, 2006.
            

          


          Federer won three of the four Grand Slam singles tournaments and ended the year ranked number one, with his points ranking several thousand points greater than that of his nearest competitor. Federer won the year's first Grand Slam tournament, the Australian Open, by defeating Cypriot Marcos Baghdatis. In March, Federer successfully defended his titles at the Indian Wells and Miami Masters, and became the first player ever to win the Indian Wells-Miami double in consecutive years. Federer then started the clay-court season by reaching the final of the ATP Masters Series (AMS) event at Monte Carlo losing in four sets to Rafael Nadal. He then reached a consecutive AMS final, along with Nadal, at the Rome Masters where it seemed as though Federer would finally defeat his rival on clay; however, Nadal won the epic five-set match, which lasted five hours, in the decisive tiebreak after saving two match points. Federer chose not to defend his title at the Hamburg Masters, where he had won in the previous two years. At the French Open, Federer lost in the final to defending champion Nadal in four sets. Had he won the French Open, he would have completed a career Grand Slam and become the first man since Rod Laver to hold all four Grand Slam singles titles at the same time. Although the clay Grand Slam title eluded him, he became one of only two then-active players who had reached the finals of all four Grand Slam singles tournaments, the other being Andre Agassi.


          Federer entered Wimbledon as the top seed and reached the final without dropping a set. There, Federer beat Nadal in four sets to win the championship. This was Federer's fourth consecutive Wimbledon title. Federer then started his North American tour and won the 2006 Rogers Cup in Toronto, defeating Richard Gasquet of France in the final. In the year's last Grand Slam tournament, the U.S. Open, he defeated American Andy Roddick in four sets for his third consecutive title at the Flushing Meadows. At the year-ending Tennis Masters Cup at Shanghai, Federer defeated defending champion David Nalbandian in one of his three round robin matches and Nadal in a semifinal. Federer then defeated American James Blake 60, 63, 64 in the final to win his third Masters Cup title. In 2006, Federer lost to only two players: Nadal in the French Open, Rome, Monte Carlo, and Dubai finals; and Andy Murray in the second round of the Cincinnati Masters. The Cincinnati loss to Murray was Federer's only straight-sets loss of the year and the only tournament out of 17 (Davis Cup excluded) in which he did not reach the final.

          (All results in 2006)
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          Federer won his third Australian Open and tenth Grand Slam singles title when he, as defending champion, won the tournament without dropping a set, defeating Fernando Gonzlez of Chile in the final. He was the first man since Bjorn Borg in 1980 to win a Grand Slam singles tournament without losing a set. His winning streak of 41 consecutive matches ended when he lost to Guillermo Caas in the second round of the Pacific Life Open in Indian Wells, California, after winning this tournament three consecutive years. At the Sony Ericsson Open in Miami, Florida, Federer again lost to Caas, this time in the fourth round in three sets. He was awarded four ATP Awards during a ceremony at the tournament, making him the first player to receive four awards during the same year.


          Federer started his clay-court season by reaching his second consecutive final of the Monte Carlo Masters. As in 2006, he lost to second seeded Rafael Nadal. Federer lost in the third round of the Internazionali d'Italia in Rome to Filippo Volandri. This defeat meant he had gone four tournaments without a title, his longest stretch since becoming World No. 1. On May 20, 2007, however, Federer defeated Nadal on clay for the first time, winning the Hamburg Masters tournament, and ending Nadal's record of 81 consecutive match wins on clay. At the French Open, Federer reached the final for the second consecutive year but lost to Nadal for the third consecutive time. The day after the final, Federer announced that he was withdrawing from the Gerry Weber Open in Halle, which he had won the last four years. He cited fatigue and fear of getting an injury. He therefore entered Wimbledon for the first time without having played a warm-up grass-court tournament. Despite this, Federer once again defeated Nadal in the final, however Nadal was able to push Federer into a fith set, with his last five-set match at Wimbledon coming from 2001 where he beat Pete Sampras. With the win over Nadal, Federer tied Bjrn Borg's record of five Wimbledon's in a row.


          Federer won the Cincinnati Masters title for the second time, beating James Blake in the final. The victory was his 50th career singles title. Federer also won the 2007 US Open Series with this victory. In the U.S. Open final, Federer beat third seed Novak Đoković. It was Federer's 12th Grand Slam title, tying Roy Emerson. As champion of the US Open Series, Federer received a bonus of $1 million, in addition to the $1.4 million prize for winning the U.S. Open singles title.


          Federer reached the final of the year-ending Tennis Masters Cup when he defeated Nadal in a semifinal. Federer then went on to win his fourth Tennis Masters Cup title in five years by beating David Ferrer.


          On November 19, 2007, in an exhibition match in Seoul between players recognized as among the greatest ever, Federer defeated former World No. 1 Pete Sampras 64, 63. This was the first of three exhibitions the two played in Asia. "I feel pretty good," Sampras told Korean television after the match. "I made it competitive, which was my goal. Obviously Roger is the best player in the world and I retired five years ago. I am grateful that he invited me." Federer was equally happy with the workout: "Pete was one of my idols growing up and it's great to play him. It wasn't easy for me, it wasn't easy for him as he's been retired five years. I am number one and everyone expects me to win."

          (All results in 2007)
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          In January, Federer withdrew from the Kooyong Classic exhibition tournament because of a stomach virus, disrupting his warm-up to the Australian Open. He returned to the Australian Open to defend his title and reached the semifinals before losing to eventual champion Novak Đoković, 75, 63, 76(5). This ended his record string of Grand Slam final appearances at ten, though his streak of 15 Grand Slam semi-finals was maintained. At every Grand Slam during the semi-final streak, Federer has either won the tournament or lost to the eventual champion. The loss also ended his 37-match winning streak in best of five set matches on hard courts. It was the first time that Federer had lost in straight sets in a Grand Slam singles match since he lost 64, 64, 64 to Gustavo Kuerten in the third round of the 2004 French Open. His last straight-sets loss at a hard court Grand Slam tournament was even further back, when he lost in the fourth round of the 2002 US Open to Max Mirnyi, 63, 76(5), 64. Federer himself stated that he was "quite happy with the result in the end." Đoković is only the fourth player to defeat Federer more than once since Federer became World No. 1. The others at the time were Rafael Nadal (8 times), David Nalbandian (3 times), and Guillermo Caas (2 times). Federer then returned to the Dubai Tennis Championships. Federer was seeded No.1, and was the defending champion. Federer lost to Andy Murray 76 (6), 36, 46 in the first round, Murray becoming the fifth player to defeat Federer more than once since he achieved the number one ranking.


          In March, Federer revealed that he was recently diagnosed with mononucleosis, and that he may have suffered from it since December 2007. He noted, however, that he was now "medically cleared to compete."


          Federer won his third exhibition match out of four against former number one and fourteen-time Grand Slam titlist Pete Sampras in Madison Square Garden in New York City. Federer won 63, 67, 76.


          At the Pacific Life Open, the first Masters event of the year, he reached the semifinals where American Mardy Fish beat him 63, 62, thus ended his winning streak against American players, dating back to August 2003.


          


          Playing style


          Federer has a versatile, all-court playing style and can hit all of the fundamental shots with a high degree of proficiency. He is an adept volleyer and an excellent baseliner who can dictate play with precise groundstrokes from both wings. Federer uses fairly conventional grips. His forehand is between a modern eastern and mild semi-western as his hand is about halfway underneath the racquet, allowing for either a flat or topspin shot. He hits through his forehand on a straighter plane and finishes his swing wrapped around his back. He also can generate extreme top-spin with the shot, allowing him to open up cross-court angles while still hitting the ball with pace. David Foster Wallace has described the exceptional speed, fluidity and brute force of this forehand motion as "a great liquid whip", while John McEnroe has referred to it as "the greatest shot in our sport" on numerous occasions. Federer plays with a one-handed backhand, which has improved over the last few years. Although critics and coaches consider his backhand as his weaker side, it has developed into one of the best in the game. He has an excellent slice which knifes through the court with great pace and throws off opponents, but can also fire great top-spin shots that seem to catch the baseline as if magnetically drawn to it. Federer tends to hit his groundstrokes early, while the ball is still on the rise, much like Andre Agassi did. While this requires excellent reactions and footwork, it means that Federer hits his groundstrokes closer to the net than most of his opponents. This reduces the reaction time of his opponents and allows him to hit the sharply angled winners that are a trademark of his game.


          His serve is difficult to read because he tosses the ball in the same spot no matter where he intends to serve it and he turns his back to his opponents during his motion. His first serve is typically around 190km/h (118mph). His second serve usually has a heavily kicked delivery. Federer generally serves with placement and precision, but on occasion he will hit a powerful serve to keep his opponents off balance. His footwork, balance, and court coverage are exceptional and he is considered to be one of the fastest movers in the game. Unlike most players who take many small steps when approaching the ball, like Jimmy Connors, Federer takes long fluid strides. He can hit a strong shot on the run or while backpedaling, allowing him to switch from defense to offense. Federer's relaxed, smooth playing style belies his aggressive and opportunistic tactics as he constructs points that allows him to hit winners with his powerful groundstrokes. Federer is capable of performing in high pressure situations, often saving break, set or match points during crucial times in a match.


          


          Equipment and apparel


          Federer currently plays with a customized Wilson (K) Factor (K)Six-One Tour 90 Racquet, which is characterised by its smaller hitting surface (90 square inch), heavy weight (12.5 oz strung weight), and thin beam (18mm). Federer strings his racquets at a 53-60 pounds tension (depending on his opponent and surface) with natural gut main strings (Wilson Natural Gut 16 String) and polyester cross strings (Luxilon Big Banger ALU Power Rough 16L String). This allows him to hit balls at higher velocity with less effort but makes consistent accuracy more difficult. Federer also uses string savers to extend the life of the natural gut strings. Federer endorses Wilson tennis racquets and accessories and Nike apparel and footwear (he wears the Nike Air Zoom Vapor V). For the 2006 championships at Wimbledon, Nike made a jacket that had a crest with three tennis racquets symbolising the three Wimbledon Championships he had won previously. This jacket was also updated for 2007, with four rackets. He also has endorsement deals from various other companies, many of them being Swiss. He also endorses Gillette with French football star Thierry Henry, American golfer Tiger Woods, and Indian cricketer Rahul Dravid.


          


          Records


          Roger Federer holds a number of records in tennis history, the most prominent of which is that he has won the Australian Open, the Championships, Wimbledon, and the U.S. Open in the same year three times; in 2004, 2006, and 2007.


          He has surpassed a myriad of long-standing records including:


          
            	He equaled Bjrn Borg's Open Era record of five consecutive Wimbledon singles titles in 2007


            	Captured the Open era record of most consecutive US Open titles (four) in 2007


            	Ranked World #1 for a record 217 consecutive weeks, outlasting Jimmy Connors's record of 160 consecutive weeks as #1 men's player and Steffi Graf's record of 186 weeks as #1 singles player in the world


            	As of February 1, 2008, Federer has held the No. 1 spot every week for four straight years on the ATP Rankings

          


          


          Awards


          Federer has won numerous awards during his tennis career. His most significant achievement was winning his fourth consecutive Laureus World Sportsman of the Year award, in 2008.


          


          Career statistics


          


          Grand Slam Singles finals (14)


          


          Wins (12)


          
            
              	Year

              	Championship

              	Opponent in Final

              	Score in Final
            


            
              	2003

              	Wimbledon

              	[image: Flag of Australia] Mark Philippoussis

              	76, 62, 76
            


            
              	2004

              	Australian Open

              	[image: Flag of Russia] Marat Safin

              	76, 64, 62
            


            
              	2004

              	Wimbledon (2)

              	[image: Flag of the United States] Andy Roddick

              	46, 75, 76, 64
            


            
              	2004

              	U.S. Open

              	[image: Flag of Australia] Lleyton Hewitt

              	60, 76, 60
            


            
              	2005

              	Wimbledon (3)

              	[image: Flag of the United States] Andy Roddick

              	62, 76, 64
            


            
              	2005

              	U.S. Open (2)

              	[image: Flag of the United States] Andre Agassi

              	63, 26, 76, 61
            


            
              	2006

              	Australian Open (2)

              	[image: Flag of Cyprus] Marcos Baghdatis

              	57, 75, 60, 62
            


            
              	2006

              	Wimbledon (4)

              	[image: Flag of Spain] Rafael Nadal

              	60, 76, 67, 63
            


            
              	2006

              	U.S. Open (3)

              	[image: Flag of the United States] Andy Roddick

              	62, 46, 75, 61
            


            
              	2007

              	Australian Open (3)

              	[image: Flag of Chile] Fernando Gonzlez

              	76, 64, 64
            


            
              	2007

              	Wimbledon (5)

              	[image: Flag of Spain] Rafael Nadal

              	76, 46, 76, 26, 62
            


            
              	2007

              	U.S. Open (4)

              	[image: Flag of Serbia] Novak Đoković

              	76, 76, 64
            

          


          


          Runners-up (2)


          
            
              	Year

              	Championship

              	Opponent in Final

              	Score in Final
            


            
              	2006

              	French Open

              	[image: Flag of Spain] Rafael Nadal

              	16, 61, 64, 76
            


            
              	2007

              	French Open (2)

              	[image: Flag of Spain] Rafael Nadal

              	63, 46, 63, 64
            

          


          


          Tennis Masters Cup singles finals (5)


          


          Wins (4)


          
            
              	Year

              	Championship

              	Opponent in Final

              	Score in Final
            


            
              	2003

              	Houston

              	[image: Flag of the United States] Andre Agassi

              	63, 60, 64
            


            
              	2004

              	Houston

              	[image: Flag of Australia] Lleyton Hewitt

              	63, 62
            


            
              	2006

              	Shanghai

              	[image: Flag of the United States] James Blake

              	60, 63, 64
            


            
              	2007

              	Shanghai

              	[image: Flag of Spain] David Ferrer

              	62, 63, 62
            

          


          


          Runner-up (1)


          
            
              	Year

              	Championship

              	Opponent in Final

              	Score in Final
            


            
              	2005

              	Shanghai

              	[image: Flag of Argentina] David Nalbandian

              	67, 67, 62, 61, 76
            

          


          


          ATP Masters Series singles finals (21)


          


          Wins (14)


          
            
              	Year

              	Championship

              	Opponent in Final

              	Score in Final
            


            
              	2002

              	Hamburg

              	[image: Flag of Russia] Marat Safin

              	61, 63, 64
            


            
              	2004

              	Indian Wells

              	[image: Flag of the United Kingdom] Tim Henman

              	63, 63
            


            
              	2004

              	Hamburg (2)

              	[image: Flag of Argentina] Guillermo Coria

              	46, 64, 62, 63
            


            
              	2004

              	Toronto

              	[image: Flag of the United States] Andy Roddick

              	75, 63
            


            
              	2005

              	Indian Wells (2)

              	[image: Flag of Australia] Lleyton Hewitt

              	62, 64, 64
            


            
              	2005

              	Miami

              	[image: Flag of Spain] Rafael Nadal

              	26, 67, 76, 63, 61
            


            
              	2005

              	Hamburg (3)

              	[image: Flag of France] Richard Gasquet

              	63, 75, 76
            


            
              	2005

              	Cincinnati

              	[image: Flag of the United States] Andy Roddick

              	63, 75
            


            
              	2006

              	Indian Wells (3)

              	[image: Flag of the United States] James Blake

              	75, 63, 60
            


            
              	2006

              	Miami (2)

              	[image: Flag of Croatia] Ivan Ljubičić

              	76, 76, 76
            


            
              	2006

              	Toronto (2)

              	[image: Flag of France] Richard Gasquet

              	26, 63, 62
            


            
              	2006

              	Madrid

              	[image: Flag of Chile] Fernando Gonzlez

              	75, 61, 60
            


            
              	2007

              	Hamburg (4)

              	[image: Flag of Spain] Rafael Nadal

              	26, 62, 60
            


            
              	2007

              	Cincinnati (2)

              	[image: Flag of the United States] James Blake

              	61, 64
            

          


          


          Runner-ups (7)


          
            
              	Year

              	Championship

              	Opponent in Final

              	Score in Final
            


            
              	2002

              	Miami

              	[image: Flag of the United States] Andre Agassi

              	63, 63, 36, 64
            


            
              	2003

              	Rome

              	[image: Flag of Spain] Flix Mantilla

              	75, 62, 76
            


            
              	2006

              	Monte Carlo

              	[image: Flag of Spain] Rafael Nadal

              	62, 67, 63, 76
            


            
              	2006

              	Rome (2)

              	[image: Flag of Spain] Rafael Nadal

              	67, 76, 64, 26, 76
            


            
              	2007

              	Monte Carlo (2)

              	[image: Flag of Spain] Rafael Nadal

              	64, 64
            


            
              	2007

              	Montral

              	[image: Flag of Serbia] Novak Đoković

              	76, 26, 76
            


            
              	2007

              	Madrid

              	[image: Flag of Argentina] David Nalbandian

              	16, 63, 63
            

          


          


          Career finals (81)


          


          Singles (70)


          


          Wins (53)


          
            
              	
                
                  
                    	Legend
                  


                  
                    	Grand Slam (12)
                  


                  
                    	Tennis Masters Cup (4)
                  


                  
                    	ATP Masters Series (14)
                  


                  
                    	ATP Tour (23)
                  

                

              

              	
                
                  
                    	Titles by Surface
                  


                  
                    	Hard (35)
                  


                  
                    	Grass (9)
                  


                  
                    	Clay (6)
                  


                  
                    	Carpet (3)
                  

                

              

              	
                
                  
                    	Titles by Surface
                  


                  
                    	Outdoors (41)
                  


                  
                    	Indoors (12)
                  

                

              
            

          


          
            
              	No.

              	Date

              	Tournament

              	Surface

              	Opponent in the final

              	Score
            


            
              	1.

              	4 February 2001

              	Milan, Italy

              	Carpet (i)

              	[image: Flag of France] Julien Boutter

              	64, 67(7), 64
            


            
              	2.

              	13 January 2002

              	Sydney, Australia

              	Hard

              	[image: Flag of Argentina] Juan Ignacio Chela

              	63, 63
            


            
              	3.

              	19 May 2002

              	Hamburg, Germany

              	Clay

              	[image: Flag of Russia] Marat Safin

              	61, 63, 64
            


            
              	4.

              	13 October 2002

              	Vienna, Austria

              	Hard (i)

              	[image: Flag of the Czech Republic] Jiř Novk

              	64, 61, 36, 64
            


            
              	5.

              	16 February 2003

              	Marseille, France

              	Hard (i)

              	[image: Flag of Sweden] Jonas Bjrkman

              	62, 76(6)
            


            
              	6.

              	2 March 2003

              	Dubai, UAE

              	Hard

              	[image: Flag of the Czech Republic] Jiř Novk

              	61, 76(2)
            


            
              	7.

              	4 May 2003

              	Munich, Germany

              	Clay

              	[image: Flag of Finland] Jarkko Nieminen

              	61, 64
            


            
              	8.

              	15 June 2003

              	Halle, Germany

              	Grass

              	[image: Flag of Germany] Nicolas Kiefer

              	61, 63
            


            
              	9.

              	6 July 2003

              	Wimbledon, London, United Kingdom

              	Grass

              	[image: Flag of Australia] Mark Philippoussis

              	76(5), 62, 76(3)
            


            
              	10.

              	12 October 2003

              	Vienna, Austria

              	Hard (i)

              	[image: Flag of Spain] Carlos Moy

              	63, 63, 63
            


            
              	11.

              	16 November 2003

              	Tennis Masters Cup, Houston, U.S.

              	Hard

              	[image: Flag of the United States] Andre Agassi

              	63, 60, 64
            


            
              	12.

              	1 February 2004

              	Australian Open, Melbourne, Australia

              	Hard

              	[image: Flag of Russia] Marat Safin

              	76(3), 64, 62
            


            
              	13.

              	7 March 2004

              	Dubai, UAE

              	Hard

              	[image: Flag of Spain] Feliciano Lpez

              	46, 61, 62
            


            
              	14.

              	21 March 2004

              	Indian Wells, USA

              	Hard

              	[image: Flag of the United Kingdom] Tim Henman

              	63, 63
            


            
              	15.

              	16 May 2004

              	Hamburg, Germany

              	Clay

              	[image: Flag of Argentina] Guillermo Coria

              	46, 64, 62, 63
            


            
              	16.

              	13 June 2004

              	Halle, Germany

              	Grass

              	[image: Flag of the United States] Mardy Fish

              	60, 63
            


            
              	17.

              	4 July 2004

              	Wimbledon, London, United Kingdom

              	Grass

              	[image: Flag of the United States] Andy Roddick

              	46, 75, 76(3), 64
            


            
              	18.

              	11 July 2004

              	Gstaad, Switzerland

              	Clay

              	[image: Flag of Russia] Igor Andreev

              	62, 63, 57, 63
            


            
              	19.

              	1 August 2004

              	Toronto, Canada

              	Hard

              	[image: Flag of the United States] Andy Roddick

              	75, 63
            


            
              	20.

              	12 September 2004

              	U.S. Open, New York, USA

              	Hard

              	[image: Flag of Australia] Lleyton Hewitt

              	60, 76(3), 60
            


            
              	21.

              	3 October 2004

              	Bangkok, Thailand

              	Hard (i)

              	[image: Flag of the United States] Andy Roddick

              	64, 60
            


            
              	22.

              	21 November 2004

              	Tennis Masters Cup, Houston, USA

              	Hard

              	[image: Flag of Australia] Lleyton Hewitt

              	63, 62
            


            
              	23.

              	9 January 2005

              	Doha, Qatar

              	Hard

              	[image: Flag of Croatia] Ivan Ljubičić

              	63, 61
            


            
              	24.

              	20 February 2005

              	Rotterdam, Netherlands

              	Hard (i)

              	[image: Flag of Croatia] Ivan Ljubičić

              	57, 75, 76(5)
            


            
              	25.

              	27 February 2005

              	Dubai, UAE

              	Hard

              	[image: Flag of Croatia] Ivan Ljubičić

              	61, 67(6), 63
            


            
              	26.

              	20 March 2005

              	Indian Wells, USA

              	Hard

              	[image: Flag of Australia] Lleyton Hewitt

              	62, 64, 64
            


            
              	27.

              	3 April 2005

              	Miami, USA

              	Hard

              	[image: Flag of Spain] Rafael Nadal

              	26, 67(4), 76(5), 63, 61
            


            
              	28.

              	15 May 2005

              	Hamburg, Germany

              	Clay

              	[image: Flag of France] Richard Gasquet

              	63, 75, 76(4)
            


            
              	29.

              	13 June 2005

              	Halle, Germany

              	Grass

              	[image: Flag of Russia] Marat Safin

              	64, 67(6), 64
            


            
              	30.

              	3 July 2005

              	Wimbledon, London, United Kingdom

              	Grass

              	[image: Flag of the United States] Andy Roddick

              	62, 76(2), 64
            


            
              	31.

              	21 August 2005

              	Cincinnati, USA

              	Hard

              	[image: Flag of the United States] Andy Roddick

              	63, 75
            


            
              	32.

              	11 September 2005

              	U.S. Open, New York, USA

              	Hard

              	[image: Flag of the United States] Andre Agassi

              	63, 26, 76(1), 61
            


            
              	33.

              	2 October 2005

              	Bangkok, Thailand

              	Hard (i)

              	[image: Flag of the United Kingdom] Andy Murray

              	63, 75
            


            
              	34.

              	8 January 2006

              	Doha, Qatar

              	Hard

              	[image: Flag of France] Gal Monfils

              	63, 76(5)
            


            
              	35.

              	29 January 2006

              	Australian Open, Melbourne, Australia

              	Hard

              	[image: Flag of Cyprus] Marcos Baghdatis

              	57, 75, 60, 62
            


            
              	36.

              	19 March 2006

              	Indian Wells, USA

              	Hard

              	[image: Flag of the United States] James Blake

              	75, 63, 60
            


            
              	37.

              	2 April 2006

              	Miami, USA

              	Hard

              	[image: Flag of Croatia] Ivan Ljubičić

              	76(5), 76(4), 76(6)
            


            
              	38.

              	18 June 2006

              	Halle, Germany

              	Grass

              	[image: Flag of the Czech Republic] Tom Berdych

              	60, 67(4), 62
            


            
              	39.

              	9 July 2006

              	Wimbledon, London, United Kingdom

              	Grass

              	[image: Flag of Spain] Rafael Nadal

              	60, 76(5), 67(2), 63
            


            
              	40.

              	13 August 2006

              	Toronto, Canada

              	Hard

              	[image: Flag of France] Richard Gasquet

              	26, 63, 62
            


            
              	41.

              	10 September 2006

              	U.S. Open, New York, USA

              	Hard

              	[image: Flag of the United States] Andy Roddick

              	62, 46, 75, 61
            


            
              	42.

              	8 October 2006

              	Tokyo, Japan

              	Hard

              	[image: Flag of the United Kingdom] Tim Henman

              	63, 63
            


            
              	43.

              	22 October 2006

              	Madrid, Spain

              	Hard (i)

              	[image: Flag of Chile] Fernando Gonzlez

              	75, 61, 60
            


            
              	44.

              	29 October 2006

              	Basel, Switzerland

              	Carpet (i)

              	[image: Flag of Chile] Fernando Gonzlez

              	63, 62, 76(3)
            


            
              	45.

              	19 November 2006

              	Tennis Masters Cup, Shanghai, China

              	Hard (i)

              	[image: Flag of the United States] James Blake

              	60, 63, 64
            


            
              	46.

              	28 January 2007

              	Australian Open, Melbourne, Australia

              	Hard

              	[image: Flag of Chile] Fernando Gonzlez

              	76(2), 64, 64
            


            
              	47.

              	3 March 2007

              	Dubai, UAE

              	Hard

              	[image: Flag of Russia] Mikhail Youzhny

              	64, 63
            


            
              	48.

              	20 May 2007

              	Hamburg, Germany

              	Clay

              	[image: Flag of Spain] Rafael Nadal

              	26, 62, 60
            


            
              	49.

              	8 July 2007

              	Wimbledon, London, United Kingdom

              	Grass

              	[image: Flag of Spain] Rafael Nadal

              	76(7), 46, 76(3), 26, 62
            


            
              	50.

              	19 August 2007

              	Cincinnati, USA

              	Hard

              	[image: Flag of the United States] James Blake

              	61, 64
            


            
              	51.

              	9 September 2007

              	U.S. Open, New York, USA

              	Hard

              	[image: Flag of Serbia] Novak Đoković

              	76(4), 76(2), 64
            


            
              	52.

              	28 October 2007

              	Basel, Switzerland

              	Carpet (i)

              	[image: Flag of Finland] Jarkko Nieminen

              	63, 64
            


            
              	53.

              	18 November 2007

              	Tennis Masters Cup, Shanghai, China

              	Hard (i)

              	[image: Flag of Spain] David Ferrer

              	62, 63, 62
            

          


          


          Runner-ups (17)


          
            
              	Legend
            


            
              	Grand Slam (2)
            


            
              	Tennis Masters Cup (1)
            


            
              	ATP Masters Series (7)
            


            
              	ATP Tour (7)
            

          


          
            
              	No.

              	Date

              	Tournament

              	Surface

              	Opponent in the final

              	Score
            


            
              	1.

              	13 February 2000

              	Marseille, France

              	Carpet (i)

              	[image: Flag of Switzerland] Marc Rosset

              	26, 63, 76(5)
            


            
              	2.

              	29 October 2000

              	Basel, Switzerland

              	Carpet (i)

              	[image: Flag of Sweden] Thomas Enqvist

              	62, 46, 76(4), 16, 61
            


            
              	3.

              	25 February 2001

              	Rotterdam, Netherlands

              	Hard (i)

              	[image: Flag of France] Nicolas Escud

              	75, 36, 76(5)
            


            
              	4.

              	28 October 2001

              	Basel, Switzerland

              	Carpet (i)

              	[image: Flag of the United Kingdom] Tim Henman

              	63, 64, 62
            


            
              	5.

              	3 February 2002

              	Milan, Italy

              	Carpet (i)

              	[image: Flag of Italy] Davide Sanguinetti

              	76(2), 46, 61
            


            
              	6.

              	31 March 2002

              	Miami, U.S.

              	Hard

              	[image: Flag of the United States] Andre Agassi

              	63, 63, 36, 64
            


            
              	7.

              	11 May 2003

              	Rome, Italy

              	Clay

              	[image: Flag of Spain] Flix Mantilla

              	75, 62, 76(8)
            


            
              	8.

              	13 July 2003

              	Gstaad, Switzerland

              	Clay

              	[image: Flag of the Czech Republic] Jiř Novk

              	57, 63, 63, 16, 63
            


            
              	9.

              	20 November 2005

              	Tennis Masters Cup, Shanghai, China

              	Carpet (i)

              	[image: Flag of Argentina] David Nalbandian

              	67(4), 67(11), 62, 61, 76(3)
            


            
              	10.

              	5 March 2006

              	Dubai, UAE

              	Hard

              	[image: Flag of Spain] Rafael Nadal

              	26, 64, 64
            


            
              	11.

              	23 April 2006

              	Monte Carlo, Monaco

              	Clay

              	[image: Flag of Spain] Rafael Nadal

              	62, 67(2), 63, 76(5)
            


            
              	12.

              	14 May 2006

              	Rome, Italy

              	Clay

              	[image: Flag of Spain] Rafael Nadal

              	67(0), 76(5), 64, 26, 76(5)
            


            
              	13.

              	11 June 2006

              	French Open, Paris, France

              	Clay

              	[image: Flag of Spain] Rafael Nadal

              	16, 61, 64, 76(4)
            


            
              	14.

              	22 April 2007

              	Monte Carlo, Monaco

              	Clay

              	[image: Flag of Spain] Rafael Nadal

              	64, 64
            


            
              	15.

              	10 June 2007

              	French Open, Paris, France

              	Clay

              	[image: Flag of Spain] Rafael Nadal

              	63, 46, 63, 64
            


            
              	16.

              	12 August 2007

              	Montral, Canada

              	Hard

              	[image: Flag of Serbia] Novak Đoković

              	76(2), 26, 76(2)
            


            
              	17.

              	21 October 2007

              	Madrid, Spain

              	Hard (i)

              	[image: Flag of Argentina] David Nalbandian

              	16, 63, 63
            

          


          


          Doubles (11)


          


          Wins (7)


          
            
              	No.

              	Date

              	Tournament

              	Surface

              	Partnering

              	Opponents in the final

              	Score
            


            
              	1.

              	25 February 2001

              	Rotterdam, Netherlands

              	Hard (i)

              	[image: Flag of Sweden] Jonas Bjrkman

              	[image: Flag of the Czech Republic] Pavel Vzner

              	63, 60
            


            
              	2.

              	15 July 2001

              	Gstaad, Switzerland

              	Clay

              	[image: Flag of Russia] Marat Safin

              	[image: Flag of the United States] Jeff Tarango

              	01 Retired
            


            
              	3.

              	24 February 2002

              	Rotterdam, Netherlands

              	Hard (i)

              	[image: Flag of Belarus] Max Mirnyi

              	[image: Flag of Canada] Daniel Nestor

              	46, 63, 10-4
            


            
              	4.

              	6 October 2002

              	Moscow, Russia

              	Carpet (i)

              	[image: Flag of Belarus] Max Mirnyi

              	[image: Flag of Australia] Sandon Stolle

              	64, 76(0)
            


            
              	5.

              	30 March 2003

              	Miami, U.S.

              	Hard

              	[image: Flag of Belarus] Max Mirnyi

              	[image: Flag of the Czech Republic] David Rikl

              	75, 63
            


            
              	6.

              	12 October 2003

              	Vienna, Austria

              	Hard (i)

              	[image: Flag of Switzerland] Yves Allegro

              	[image: Flag of Belarus] Max Mirnyi

              	76(7), 75
            


            
              	7.

              	12 June 2005

              	Halle, Germany

              	Grass

              	[image: Flag of Switzerland] Yves Allegro

              	[image: Flag of Russia] Marat Safin

              	75, 67(6), 63
            

          


          


          Runner-ups (4)


          
            
              	No.

              	Date

              	Tournament

              	Surface

              	Partnering

              	Opponents in the final

              	Score
            


            
              	1.

              	29 October 2000

              	Basel, Switzerland

              	Carpet (i)

              	[image: Flag of Slovakia] Dominik Hrbat

              	[image: Flag of South Africa] Piet Norval

              	76(11), 46, 76(4)
            


            
              	2.

              	17 March 2002

              	Indian Wells, U.S.

              	Hard

              	[image: Flag of Belarus] Max Mirnyi

              	[image: Flag of Canada] Daniel Nestor

              	64, 64
            


            
              	3.

              	23 February 2003

              	Rotterdam, Netherlands

              	Hard (i)

              	[image: Flag of Belarus] Max Mirnyi

              	[image: Flag of Australia] Paul Hanley

              	76(4), 62
            


            
              	4.

              	3 October 2004

              	Bangkok, Thailand

              	Hard (i)

              	[image: Flag of Switzerland] Yves Allegro

              	[image: Flag of the United States] Graydon Oliver

              	57, 64, 64
            

          


          


          Singles performance timeline


          
            
              	Tournament

              	1998

              	1999

              	2000

              	2001

              	2002

              	2003

              	2004

              	2005

              	2006

              	2007

              	2008

              	Career WR

              	Career win-loss
            


            
              	Grand Slams
            


            
              	Australian Open

              	A

              	LQ

              	3R

              	3R

              	4R

              	4R

              	W

              	SF

              	W

              	W

              	SF

              	3 / 9

              	41-6
            


            
              	French Open

              	A

              	1R

              	4R

              	QF

              	1R

              	1R

              	3R

              	SF

              	F

              	F

              	

              	0 / 9

              	26-9
            


            
              	Wimbledon

              	A

              	1R

              	1R

              	QF

              	1R

              	W

              	W

              	W

              	W

              	W

              	

              	5 / 9

              	38-4
            


            
              	U.S. Open

              	A

              	LQ

              	3R

              	4R

              	4R

              	4R

              	W

              	W

              	W

              	W

              	

              	4 / 8

              	38-4
            


            
              	Win Ratio

              	0 / 0

              	0 / 2

              	0 / 4

              	0 / 4

              	0 / 4

              	1 / 4

              	3 / 4

              	2 / 4

              	3 / 4

              	3 / 4

              	0 / 1

              	12 / 35

              	N/A
            


            
              	Win-Loss

              	00

              	02

              	74

              	13-4

              	64

              	13-3

              	22-1

              	24-2

              	27-1

              	26-1

              	51

              	N/A

              	143-23
            


            
              	Year-End Championship
            


            
              	Tennis Masters Cup

              	A

              	A

              	A

              	A

              	SF

              	W

              	W

              	F

              	W

              	W

              	

              	4 / 6

              	26-3
            


            
              	ATP Masters Series
            


            
              	Indian Wells Masters

              	A

              	A

              	LQ

              	1R

              	3R

              	2R

              	W

              	W

              	W

              	2R

              	SF

              	3 / 8

              	24-5
            


            
              	Miami Masters

              	A

              	1R

              	2R

              	QF

              	F

              	QF

              	3R

              	W

              	W

              	4R

              	

              	2 / 9

              	27-7
            


            
              	Monte Carlo Masters

              	A

              	1R

              	1R

              	QF

              	2R

              	A

              	A

              	QF

              	F

              	F

              	

              	0 / 7

              	16-7
            


            
              	Rome Masters

              	A

              	A

              	1R

              	3R

              	1R

              	F

              	2R

              	A

              	F

              	3R

              	

              	0 / 7

              	14-7
            


            
              	Hamburg Masters

              	A

              	A

              	1R

              	1R

              	W

              	3R

              	W

              	W

              	A

              	W

              	

              	4 / 7

              	25-3
            


            
              	Canada Masters

              	A

              	A

              	1R

              	A

              	1R

              	SF

              	W

              	A

              	W

              	F

              	

              	2 / 6

              	20-4
            


            
              	Cincinnati Masters

              	A

              	A

              	1R

              	A

              	1R

              	2R

              	1R

              	W

              	2R

              	W

              	

              	2 / 7

              	13-5
            


            
              	Madrid Masters

              	A

              	A

              	2R

              	2R

              	QF

              	SF

              	A

              	A

              	W

              	F

              	

              	1 / 6

              	15-5
            


            
              	Paris Masters

              	A

              	A

              	1R

              	2R

              	QF

              	QF

              	A

              	A

              	A

              	3R

              	

              	0 / 5

              	55
            


            
              	Win Ratio

              	0 / 0

              	0 / 2

              	0 / 8

              	0 / 7

              	1 / 9

              	0 / 8

              	3 / 7

              	4 / 5

              	4 / 7

              	2 / 9

              	

              	14 / 62

              	N/A
            


            
              	Olympic Games
            


            
              	Summer Olympics

              	NH

              	NH

              	SF

              	NH

              	NH

              	NH

              	2R

              	NH

              	NH

              	NH

              	

              	0 / 2

              	53
            


            
              	Career Statistics
            


            
              	Year

              	1998

              	1999

              	2000

              	2001

              	2002

              	2003

              	2004

              	2005

              	2006

              	2007

              	2008

              	

              	Career
            


            
              	Tournaments Played

              	3

              	14

              	28

              	22

              	25

              	23

              	17

              	15

              	17

              	16

              	3

              	N/A

              	181
            


            
              	Titles

              	0

              	0

              	0

              	1

              	3

              	7

              	11

              	11

              	12

              	8

              	0

              	N/A

              	53
            


            
              	Runner-ups

              	0

              	0

              	2

              	2

              	2

              	2

              	0

              	1

              	4

              	4

              	0

              	N/A

              	17
            


            
              	Hardcourt Win-Loss

              	22

              	45

              	24-16

              	21-9

              	30-11

              	46-11

              	46-4

              	50-1

              	59-2

              	44-6

              	83

              	N/A

              	324-69
            


            
              	Grass Win-Loss

              	00

              	02

              	23

              	93

              	53

              	12-0

              	12-0

              	12-0

              	12-0

              	60

              	00

              	N/A

              	70-11
            


            
              	Carpet Win-Loss

              	00

              	95

              	74

              	10-4

              	11-4

              	52

              	00

              	41

              	50

              	20

              	00

              	N/A

              	58-20
            


            
              	Clay Win-Loss

              	01

              	05

              	37

              	95

              	12-4

              	15-4

              	16-2

              	15-2

              	16-3

              	16-3

              	00

              	N/A

              	102-36
            


            
              	Overall Win-Loss

              	2-3

              	13-17

              	36-30

              	49-21

              	58-22

              	78-17

              	74-6

              	81-4

              	92-5

              	68-9

              	8-3

              	N/A

              	554-136
            


            
              	Win%

              	40%

              	43%

              	55%

              	70%

              	73%

              	82%

              	93%

              	95%

              	95%

              	88%

              	

              	N/A

              	
            


            
              	Year End Ranking

              	301

              	64

              	29

              	13

              	6

              	2

              	1

              	1

              	1

              	1

              	

              	N/A

              	N/A
            

          


          A = Did not participate in the tournament

          WR = Win Ratio, the ratio of tournaments won to those played.

          NH = Not Held.

          LQ = Lost in qualifying draw.


          To prevent double counting, information is updated only after the player's participation in a tournament has concluded. While Davis cup and Olympics matches are included, walkovers are not included. Current through the 2008 Dubai Tennis Championships.


          


          ATP Tour career earnings


          
            
              	Year

              	Majors

              	ATP wins

              	Total wins

              	Earnings (US$)

              	Money list rank
            


            
              	1999

              	0

              	0

              	0

              	225,139

              	97
            


            
              	2000

              	0

              	0

              	0

              	623,782

              	27
            


            
              	2001

              	0

              	1

              	1

              	865,425

              	14
            


            
              	2002

              	0

              	3

              	3

              	1,995,027

              	4
            


            
              	2003

              	1

              	6

              	7

              	4,000,680

              	1
            


            
              	2004

              	3

              	8

              	11

              	6,357,547

              	1
            


            
              	2005

              	2

              	9

              	11

              	6,137,018

              	1
            


            
              	2006

              	3

              	9

              	12

              	8,343,885

              	1
            


            
              	2007

              	3

              	5

              	8

              	10,130,620

              	1
            


            
              	2008**

              	0

              	0

              	0

              	453,510

              	7
            


            
              	Career**

              	12

              	41

              	53

              	39,160,588

              	2
            

          


          
            	**As of March 24, 2008.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Roger_Federer"
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              The classic (pre-inline) "quad" roller skate design of four wheels in a rectangular pattern.
            

          


          
            [image: Inline roller skater on a slalom course]

            
              Inline roller skater on a slalom course
            

          


          Roller skating is the travelling on smooth terrain with roller skates. It is a form of recreation as well as a sport, and can also be a form of transportation. Skates generally come in two basic varieties: inline skates, and traditional quad skates, though some have experimented with a single-wheeled "quintessence skate" or other variations on the basic skate design, like the booster blades.


          


          History


          The first recorded use of roller skates was in a London stage performance in 1743. The inventor of this skate is lost to history. The first recorded skate inventor was Jean-Joseph Merlin, who demonstrated a primitive inline skate with metal wheels in 1760. The first patented roller skate design was patented in France by M. Petitbled, in 1819. These early skates were similar to today's inline skates, but they were not very maneuverable; it was very difficult with these skates to do anything but move in a straight line and perhaps make wide sweeping turns. During the rest of the 19th century, inventors continued to work on improving skate design.


          The four-wheeled turning roller skate, or quad skate, with four wheels set in two side-by-side pairs, was first designed in 1863 in New York City by James Leonard Plimpton in an attempt to improve upon previous designs, The skate contained a pivoting action using a rubber cushion that allowed the skater to skate a curve just by leaning to one side. It was a huge success, so much that the first public skating rink was opened in 1866 in Newport, Rhode Island with the support of Plimpton. The design of the quad skate allowed easier turns and maneuverability, and the quad skate came to dominate the industry for more than a century.


          Arguably, the most important advance in the realistic use of roller skates as a pleasurable pastime took place in Birmingham, England in 1876 when William Bown patented a design for the wheels of roller skates. Bown's design embodied his effort to keep the two bearing surfaces of an axle, fixed and moving, apart. Bown worked closely with Joseph Henry Hughes, who drew up the patent for a ball or roller bearing race for bicycle and carriage wheels in 1877. Hughes' patent included all the elements of an adjustable system. These two men are thus responsible for modern day roller skate and skateboard wheels, as well as the ball bearing race inclusion in velocipedes -- later to become motorbikes and automobiles.


          Another improvement came in 1876, when the toe stop was first patented. This provided skaters with the ability to stop promptly upon tipping the skate onto the toe. Toe stops are still used today on most quad skates and on some types of inline skates.


          Roller skates were being mass produced in America as early as the 1880s, the sport's first of several boom periods. Micajah C. Henley of Richmond, Indiana produced thousands of skates every week during peak sales. Henley skates were the first skate with adjustable tension via a screw, the ancestor of the kingbolt mechanism on modern quad skates.


          
            [image: An advert for an early 20th centry model which fit over regular shoes.]

            
              An advert for an early 20th centry model which fit over regular shoes.
            

          


          In 1884 Levant M. Richardson received a patent for the use of steel ball bearings in skate wheels to reduce friction, allowing skaters to increase speed with minimum effort. In 1898, Richardson started the Richardson Ball Bearing and Skate Company, which provided skates to most professional skate racers of the time, including Harley Davidson (no relation to the Harley-Davidson motorcycle brand). (Turner and Zaidman, 1997).


          The design of the quad skate has remained essentially unchanged since then, and remained as the dominant roller skate design until nearly the end of the 20th century. The quad skate has begun to make a comeback recently due to the popularity of roller derby and jam skating.


          In 1979 Scott Olson and Brennan Olson of Minneapolis, Minnesota came across a pair of inline skates created in the 1960s by the Chicago Roller Skate Company and, seeing the potential for off-ice hockey training, set about redesigning the skates using modern materials and attaching ice hockey boots. A few years later Scott Olson began heavily promoting the skates and launched the company Rollerblade, Inc.. During the late 1980s and early 1990s, the Rollerblade-branded skates became so successful that they inspired many other companies to create similar inline skates, and the inline design became more popular than the traditional quads. The Rollerblade skates became synonymous in the minds of many with "inline skates" and skating, so much so that many people came to call any form of skating "Rollerblading," thus becoming a genericized trademark.


          For much of the 1980s and into the 1990s, inline skate models typically sold for general public use employed a hard plastic boot, similar to ski boots. In or about 1995, "soft boot" designs were introduced to the market, primarily by the sporting goods firm K2 Inc., and promoted for use as fitness skates. Other companies quickly followed, and by the early 2000s the use of hard shell skates became primarily limited to the aggressive skating discipline.


          The single-wheel "quintessence skate" was made in 1988 by Miyshael F. Gailson of Caples Lake Resort, California, for the purpose of cross-country ski skating and telemark skiing training. Other skate designs have been experimented with over the years, including two wheeled (heel and toe) inline skates, but the vast majority of skates on the market today are either quad or standard inline design.


          


          Inline skating
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              Inline speed skates
            

          


          Inline skates usually have 4 or 5 wheels, arranged in a single line. Most commonly, if they have a stop, it is a heel stop. Inline skating is often done on the same surfaces as skateboarding: on the road, sidewalk, various street furnishings like fences and steps, and on special tracks and areas. Some inline skaters compete in artistic skating events, though quads are still more typical for that use. Inline skates for artistic use tend to be designed more as an analog of the ice skate or artistic quad skate design, with a toe stop and rockered wheels.


          The growth of inline skating in the United States was explosive in the early 1990s, but since 1996 sales have dropped as the market became saturated, many retailers failed to offer lessons on how to use the heel brake effectively and the sport's trendy status began to fade. Among children, inline skates were supplanted in popularity by new designs of kick scooters; meanwhile for adolescents there was a resurgence in the popularity of skateboarding. Today inline skaters can be found sharing public and private skateparks with skateboarders in cities around the world.


          Because inline skating is associated with a variety of potential injuries (particular wrist and other orthopedic fractures), proper safety equipment is strongly recommended, including wrist guards, knee, elbow pads, a helmet. New skaters should consider getting rollerblading lessons from certified instructors.


          


          Aggressive Skating


          In addition to speed, fitness, artistic, or recreational skating, some skaters prefer aggressive skating. Aggressive skating is also often referred to by participants as rollerblading,blading, rolling,or freestyle rolling and includes a variety of grinds, airs, slides and other advanced skating maneuvers. It also includes "vert", "park" and "street skating" which refer to tricks performed on almost any obstacle. Street skating specifically refers to tricks performed on non-allocated obstacles (i.e. not skate parks). There are a three major types of aggressive inline skates: hard boots,soft boots, and skeletal skates (e.g Xsjado, pronounced "shadow"). Hard boots are very rigid and often heavy compared to speed skates and recreational skates. Soft boots offer more flexibility than hard boots, but are normally just as heavy. Xsjado skates were first released in 2004 and were designed by Shane Coburn (the company was recently acquired by The Powerslide Conference).


          Aggressive inline has been on a slight decline overall for some time. However, during 2000-2003 there was a major increase in hope for the sport when street skating became increasingly popular. At this time professional skaters including Brian Shima, Jeff Stockwell, Chris Haffey, Aaron Feinberg, and Alex Broskow among others were pushing unseen boundaries in performing seemingly impossible and dangerous stunts in mostly street settings. In addition, the IMYTA (I Match Your Trick Association) provided a venue for skaters to demonstrate these tricks. The IMYTA held contests at a street location and the skaters would have to match each trick in the first round of skating or be eliminated. The progression continued with the pool of skaters dwindling and more dangerous and difficult tricks would then be performed and a winner declared. What competitions such as the IMYTA did do however was to encourage skaters from many different countries to set up their own local real street competitions.


          


          Free skating


          


          A skating category that lies somewhere between aggressive and recreational skating, free skating, also known as urban skating or free riding, includes many tricks such as jumps and slides, but not other tricks such as grinds. The emphasis of free skating is getting from A-to-B by the fastest possible route, by skating quickly through city streets and negotiating all obstacles. The boots on skates suitable for free skating tend to be more rigid for better leg support, like the aggressive skate, whilst the wheels tend to be small, like those found on recreational skates, and the frames short, like those found on hockey skates. Popular brands of freeskate include Salomon's FSK series, the RollerBlade .


          


          Slalom Skating


          There are two types of slalom skaking Free Style Slalom and Speed Slalom, both of which are controlled by the IFSA. They involve navigating a series of cones placed on the ground.


          


          Group skating


          Among skaters not committed to a particular discipline, a popular social activity is the group skate or street skate, in which large groups of skaters regularly meet to skate together, usually on city streets. Although such touring existed among quad roller skate clubs in the 1970s and 1980s, it made the jump to inline skates in 1990 with groups in large cities throughout the United States. In some cases, hundreds of skaters would regularly participate, resembling a rolling party. In the late 1990s, the group skate phenomenon spread to Europe and east Asia. The weekly Friday night skate in Paris, France (called Pari Roller) is believed to be one of the largest repeating group skates in the world. At times, it has had as many as 35,000 skaters participating on a single night. The Sunday Skate Night in Berlin also attracts over 10,000 skaters during the summer, and Munich, Frankfurt, Amsterdam, Buenos Aires, London, New York and Tokyo host other popular events. For some group skates in both North America and Europe, Halloween is the most popular event of the year. Charity skates in Paris have attracted 50,000 participants (the yearly Paris-Versailles skate).


          



          


          Skating federations


          In the United States, the controlling organization is USA Roller Sports, headquartered in Lincoln, Nebraska, also home of the National Roller Skating Museum. Nationals are held each summer with skaters required to qualify through regional competitions.


          Other groups include:


          
            	International Freestyle Skating Association (IFSA)


            	Federation Internationale de Roller-Skating, the international organization for competitive roller sports


            	British Federation of Roller Skating


            	Canadian Skating Association


            	International Inline Stunt Federation (IISF) , an international organization devoted to the growth and promotion of street and vert inline skating.


            	Real Street Skating Association (RSSA) Dedicated to the advancement of all skaters

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Roller_skating"
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              	Rolls-Royce Limited
            


            
              	
            


            
              	
            


            
              	Fate

              	Nationalised / split
            


            
              	
            


            
              	
            


            
              	Successor

              	Rolls-Royce plc

              Rolls-Royce Motors demerged
            


            
              	Founded

              	1906 by Charles Rolls and Henry Royce
            


            
              	Defunct

              	1973
            


            
              	Location

              	
            

          


          Rolls-Royce Limited was a British car and, later, aero-engine manufacturing company founded by Henry Royce and Charles Stewart Rolls on 15 March 1906 and was the result of a partnership formed in 1904. In 1971, Rolls-Royce was crippled by the development of the advanced RB211 jet engine, resulting in the nationalisation of the company. In 1973, the car division was separated from Rolls-Royce Limited as Rolls-Royce Motors. Rolls-Royce Limited continued as a nationalised company until it was privatised in 1987 as Rolls-Royce plc.


          


          History
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              1911 Rolls-Royce Silver Ghost Tourer
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              1923 Rolls-Royce Springfield Silver Ghost Oxford Tourer
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              Rolls-Royce Limousine
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              Rolls-Royce 1936
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              Rolls-Royce 25/30 Limousine 1936
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              Rolls-Royce 25/30 Drophead Coup 1937
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              One of the first postwar Rolls-Royce models (1947)
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              1947 Rolls-Royce Silver Wraith Inskip Cabriolet
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              Rolls-Royce Saloon
            

          


          In 1884, Frederick Henry Royce started an electrical and mechanical business. He made his first car, a "Royce", in his Manchester factory in 1904. He was introduced to Charles Stewart Rolls at the Midland Hotel in Manchester on May 4 of that year, and the pair agreed to a deal where Royce would manufacture cars, to be sold exclusively by Rolls. A clause was added to the contract stipulating the cars would be called "Rolls-Royce". The company was formed on March 15, 1906, and moved to Derby in 1908.


          The Silver Ghost (1906-1925) was responsible for the company's early reputation. It had a 6-cylinder engine; 6173 cars were built. In 1921, the company opened a second factory in Springfield, Massachusetts (in the United States to help meet demand), where a further 1701 "Springfield Ghosts" were built. This factory operated for 10 years, closing in 1931. Its chassis was used as a basis for the first British armoured car used in both world wars.


          In 1931, the company acquired rival car maker Bentley, whose finances were unable to weather the Great Depression. From then until 2002, Bentley and Rolls-Royce cars were often identical apart from the radiator grille and minor details.


          In 1933, the colour of the Rolls-Royce radiator monogram was changed from red to black because the red sometimes clashed with the coachwork colour selected by clients, and not as a mark of respect for the passing of Royce as is commonly stated.


          Rolls-Royce and Bentley car production moved to Crewe in 1946, and also to Mulliner Park Ward, London, in 1959, as the company started to build bodies for its cars for the first time: previously it had built only the chassis, leaving the bodies to specialist coachbuilders.


          


          Cars


          
            	1904-1906 10hp


            	1905-1905 15hp


            	1905-1908 20 hp


            	1905-1906 30 hp


            	1905-1906 V-8


            	1906-1925 40/50 Silver Ghost


            	1922-1929 Twenty


            	1925-1929 40/50 Phantom


            	1929-1936 20/25


            	1929-1935 Phantom II


            	1936-1938 25/30


            	1936-1939 Phantom III


            	1939-1939 Wraith


            	1946-1959 Silver Wraith


            	1949-1955 Silver Dawn


            	1950-1956 Phantom IV


            	1955-1965 Silver Cloud


            	1959-1968 Phantom V


            	1968-1992 Phantom VI


            	1965-1980 Silver Shadow

          


          Bentley Models (from 1933)


          
            	1933-1937 Bentley 3L


            	1936-1939 Bentley 4L


            	1939-1941 Bentley Mark V

          


          


          Aero engines


          The company's first aero engine was the Eagle, built from 1914. Around half the aircraft engines used by the Allies in World War I were made by Rolls-Royce. By the late 1920s, aero engines made up most of Rolls-Royce's business.


          Henry Royce's last design was the Merlin aero engine, which came out in 1935, although he had died in 1933. This was developed after the R engine, which had powered a record-breaking Supermarine S6B seaplane to almost 400mph in the 1931 Schneider Trophy. The Merlin was a powerful V12 engine and was fitted into many World War II aircraft: the British Hawker Hurricane, Supermarine Spitfire, De Havilland Mosquito (two-engine), Avro Lancaster (four-engine), Vickers Wellington (two-engine); it also transformed the American P-51 Mustang into possibly the best fighter of its time, its Merlin engine built by Packard under licence. Over 160,000 Merlin engines were produced. The Merlin crossed over into military vehicle use as the Meteor powering the Centurion tank among others.


          In the post-World War II period Rolls-Royce made significant advances in gas turbine engine design and manufacture. The Dart and Tyne turboprop engines were particularly important, enabling airlines to cut times for shorter journeys whilst jet airliners were introduced on longer services. The Dart engine was used in Argosy, Avro 748, Friendship, Herald and Viscount aircraft, whilst the more powerful Tyne powered the Atlantique, C-160 and Vanguard, and the SR-N4 hovercraft. Many of these turboprops are still in service.


          Amongst the jet engines of this period was the RB163 Spey, which powers the Hawker Siddeley Trident, BAC One-Eleven, Grumman Gulfstream II and Fokker F28.


          During the late 1950s and 1960s there was a significant rationalisation of all aspects of British aerospace and this included aero-engine manufacturers, culminating in the merger of Rolls-Royce and Bristol Siddeley in 1966 (Bristol Siddeley had itself resulted from the merger of Armstrong Siddeley and Bristol in 1959). Bristol Siddeley, with its principal factory at Filton, near Bristol, had a strong base in military engines, including the Olympus, Viper, Pegasus and Orpheus. They also manufactured the Olympus 593 Mk610 for Concorde.


          


          Diesel engines


          Rolls-Royce started to produce diesel engines in 1951. Initially, these were intended for heavy tractors and earth-movers but, later, they were installed in lorries (e.g. Scammell), railcars, diesel multiple units and Sentinel shunting locomotives. The railcar engines were often used with Twin Disc torque converters which were built by Rolls-Royce under licence from the Twin Disc Clutch Company of the USA. Rolls-Royce took over Sentinel's Shrewsbury factory for diesel engine production in 1956.


          


          Nationalisation


          Financial problems caused largely by development of the new RB211 turbofan engine led  after several cash subsidies  to the company being nationalised by the Heath government in 1971. (Delay in production of the RB211 engine has been blamed for the failure of the technically advanced Lockheed TriStar, which was beaten to launch by its chief competitor, the Douglas DC-10.)


          In 1973 the automobile business was spun off as a separate entity, Rolls-Royce Motors. The main business of aircraft and marine engines remained in public ownership until 1987, when it was privatised as Rolls-Royce plc, one of many privatisations of the Thatcher government.


          


          Rolls-Royce cars timeline


          
            
              	
                
Rolls-Royce road car timeline
              
            


            
              	

              	1900s

              	1910s

              	1920s

              	1930s

              	1940s

              	1950s

              	1960s

              	1970s

              	1980s

              	1990s

              	2000s
            


            
              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	
            


            
              	Independent

              	Vickers plc

              	VW Group

              	BMW
            


            
              	Standard

              	10 hp

              15 hp

              	V-8

              20 hp

              	

              	Twenty

              	20/25

              	25/30

              Wraith

              	WWII

              	

              	Silver Dawn

              	Silver Cloud

              	Silver Shadow/Silver Wraith II

              	Silver Spirit/Silver Spur

              	

              	
            


            
              	Premium

              	30 hp

              	40/50 hp (Silver Ghost)

              	Phantom I II III

              	Silver Wraith

              	

              	

              	Camargue

              	

              	

              	Silver Seraph

              	Phantom
            


            
              	

              	Phantom IV/ V/ VI

              	
            


            
              	Convertible

              	

              	

              	

              	

              	

              	

              	

              	Corniche/ II/ III/ IV

              	

              	Corniche V

              	

              	Drophead
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          Roman Britain refers to those parts of the island of Great Britain controlled by the Roman Empire between 43 and 410. The Romans referred to their province as Britannia. Prior to their invasion, Iron Age Britain already had cultural and economic links with Continental Europe, but the invaders introduced new developments in agriculture, urbanisation, industry and architecture, leaving a legacy that is still apparent today.


          Historical records beyond the initial invasion are sparse, although many Roman historians mention the province in passing. Much of our knowledge of the period stems from archaeological investigations and especially epigraphic evidence.


          


          Chronological history


          


          Early contact


          Britain was not unknown in the Classical world. As early as the 4th century BC the Greeks and Carthaginians traded for British tin: the British Isles were known to the Greeks as the Cassiterides or "tin islands". The Carthaginian sailor Himilco is said to have visited the island in the 5th century BC. But it was regarded as a place of mystery, with some writers even refusing to believe it existed.


          The first direct Roman contact came when the Roman general and future dictator, Gaius Julius Caesar, made two expeditions to Britain in 55 and 54 BC as an offshoot of his conquest of Gaul, believing the Britons had been helping the Gallic resistance. The first expedition, more a reconnaissance than a full invasion, gained a foothold on the coast of Kent but, undermined by storm damage to the ships and a lack of cavalry, was unable to advance further. The expedition was a military failure, but a political success: the senate declared a 20-day public holiday in Rome in honour of this unprecedented achievement.


          In his second invasion Caesar took with him a substantially larger force and proceeded to coerce or invite many of the native tribes to pay tribute and give hostages in return for peace. A friendly local king, Mandubracius, was installed, and his rival, Cassivellaunus, was brought to terms. Hostages were taken, but historians disagree over whether the tribute agreed was paid by the Britons after Caesar's return to Gaul.


          Caesar had conquered no territory, but had established clients on the island and brought Britain firmly into Rome's sphere of political influence. Augustus planned invasions in 34, 27 and 25 BC, but circumstances were never favourable, and the relationship between Britain and Rome settled into one of diplomacy and trade. Strabo, writing late in Augustus's reign, claims that taxes on trade brought in more annual revenue than any conquest could. Likewise, archaeology shows an increase in imported luxury goods in south-eastern Britain. Strabo also mentions British kings who sent embassies to Augustus, and Augustus' own Res Gestae refers to two British kings whom he received as refugees. When some of Tiberius's ships were carried to Britain in a storm during his campaigns in Germany in AD 16, they were sent back safe and sound by local rulers, telling tall tales of monsters.


          Rome appears to have encouraged a balance of power in southern Britain, supporting two powerful kingdoms: the Catuvellauni, ruled by the descendants of Tasciovanus, and the Atrebates, ruled by the descendants of Commius. This policy was followed until AD 39 or 40, when Caligula received an exiled member of the Catuvellaunian dynasty and staged an invasion of Britain that collapsed in farcical circumstances before it left Gaul. When Claudius successfully invaded in 43, it was in aid of another fugitive British ruler, this time Verica of the Atrebates.


          


          The Roman invasion


          The invasion force in 43 AD, consisting of four legions plus auxiliaries, was led by Aulus Plautius. It was delayed by a mutiny of the troops, who were eventually persuaded to overcome their fear of crossing the Ocean and campaigning beyond the limits of the known world. Landing at Richborough in Kent, the Romans defeated the Catvellauni and their allies in two battles on the rivers Medway and Thames. One of their leaders, Togodumnus, was killed, but his brother Caratacus survived to continue resistance elsewhere. Plautius halted at the Thames and sent for Claudius, who arrived with reinforcements, including artillery and elephants, for the final march to the Catuvellaunian capital, Camulodunum ( Colchester). The future emperor Vespasian subdued the south-west, Cogidubnus was set up as a friendly king of several territories, and treaties were made with tribes outside the area under direct Roman control.


          


          Roman rule is established


          After capturing the south of the island, the Romans turned their attention to what is now Wales. The Silures, Ordovices and Deceangli remained implacably opposed to the invaders, and for the first few decades were the focus of Roman military attention, despite occasional minor revolts among Roman allies like the Brigantes and the Iceni. The Silures were now led by Caratacus, and he carried out an effective guerrilla campaign against the governor Publius Ostorius Scapula. Finally, in 51, Ostorius lured Caratacus into a set-piece battle and defeated him. The British leader sought refuge among the Brigantes, but their queen, Cartimandua, proved her loyalty by surrendering him to the Romans. He was brought as a captive to Rome, where a dignified speech he made during Claudius's triumph persuaded the emperor to spare his life. However, the Silures were still not pacified, and Cartimandua's ex-husband Venutius stepped into Caratacus's shoes as the most prominent leader of British resistance.


          In 61, while governor Gaius Suetonius Paulinus was campaigning in Wales, the south-east rose in revolt under Boudica, queen of the Iceni, provoked by the seizure of the tribe's lands and the brutal treatment of the queen and her daughters. The Iceni, joined by the Trinovantes, destroyed the Roman colony at Camulodunum and routed the legion that was sent to relieve it. Suetonius Paulinus rode to London, the rebels' next target, but concluded it could not be defended. Abandoned, it was destroyed, as was Verulamium (St Albans). Between seventy and eighty thousand people are said to have been killed in the three cities. But Suetonius regrouped with two of the three legions still available to him, chose a battlefield, and, despite being heavily outnumbered, defeated the rebels in the Battle of Watling Street. Boudica died not long afterwards, by self-administered poison or by illness. The revolt had almost persuaded the emperor Nero to withdraw from Britain altogether.


          There was further turmoil in 69, the " year of four emperors". As civil war raged in Rome, weak governors were unable to control the legions in Britain, and Venutius of the Brigantes seized his chance. The Romans had previously always defended Cartimandua against him, but this time were unable to. Cartimandua was evacuated, and Venutius was left in control of the north of the country. After Vespasian secured the empire, his first two appointments as governor, Quintus Petillius Cerialis and Sextus Julius Frontinus, took on the task of subduing the Brigantes and Silures respectively.
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              The Lunt Fort near Coventry, a reconstructed Roman fort
            

          


          In the following years, the Romans conquered more of the island, increasing the size of Roman Britain. The governor Gnaeus Julius Agricola, father-in-law to the historian Tacitus, conquered the Ordovices in 78. With XX Valeria Victrix, Agricola defeated the Caledonians in 84 at the Battle of Mons Graupius, in what is today northern Scotland. This marked the high tide mark of Roman territory in Britain; shortly after his victory, Agricola was recalled from Britain back to Rome, and the Romans retired to a more defensible line along the Forth- Clyde isthmus, freeing soldiers badly needed along other frontiers.


          For much of the history of Roman Britain, a large number of soldiers were garrisoned on the island. This required that the emperor station a trusted senior man as governor of the province. As a side-effect of this, a number of future emperors served as governors or legates in this province, including Vespasian, Pertinax, and Gordian I.


          


          Occupation and retreat from southern Scotland


          There is no historical source describing the decades that followed Agricola's recall. Even the name of his replacement is unknown. Archaeology has shown that some Roman forts south of the Forth- Clyde isthmus were rebuilt and enlarged, although others appear to have been abandoned. Roman coins and pottery are found circulating at native settlement sites in what are now the Scottish Lowlands in the years before 100, indicating growing Romanisation.


          Around 105, however, a serious setback appears to have happened at the hands of the tribes of Scotland; several Roman forts were destroyed by fire at this time with human remains and damaged armour at Trimontium ( Newstead, Scottish Borders) indicating hostilities at least at that site. There is also circumstantial evidence that auxiliary reinforcements were sent from Germany and an unnamed British war from the period is mentioned on the gravestone of a tribune on Cyrene. However, Trajan's Dacian Wars may have led to troop reductions in the area or even total withdrawal followed by slighting of the forts by the natives rather than an unrecorded military defeat. The Romans were also in the habit of destroying their own forts during an orderly withdrawal, in order to deny resources to an enemy. In either case, the frontier probably moved south to the line of the Stanegate at the Solway- Tyne isthmus around this time.


          A new crisis occurred at the beginning of Hadrian's reign (117), a rising in the north which was suppressed by Quintus Pompeius Falco. When Hadrian reached Britannia on his famous tour of the Roman provinces around 120, he directed an extensive defensive wall, known to posterity as Hadrian's Wall, to be built close to the line of the Stanegate frontier. Hadrian appointed Aulus Platorius Nepos as governor to undertake this work who brought VI Victrix with him from Lower Germany. Legio VI replaced the famous IX Hispana, whose disappearance has been much discussed. Archaeology indicates considerable instability in Scotland during the first half of the second century, and the shifting frontier at this time should be seen in this context.


          In the reign of Antoninus Pius the Hadrianic border was briefly extended north to the Forth-Clyde isthmus, where the Antonine Wall was built around 142 following the military re-occupation of the Scottish lowlands by a new governor, Quintus Lollius Urbicus. This northward extension of the empire was probably the result of attacks, maybe by the Selgovae of south-west Scotland, on the Roman buffer state of the Votadini who lived north of the Hadrianic frontier.


          The first Antonine occupation of Scotland ended as a result of a further crisis in 155- 157, when the Brigantes revolted. With limited options to despatch reinforcements, the Romans moved their troops south and this rising was suppressed by the governor Cnaeus Julius Verus. Within a year the Antonine Wall was re-occupied, but by 163 or 164 it was abandoned. The second occupation was probably connected with Antonius' undertakings to protect the Votadini or his pride in enlarging the empire as the retreat to the Hadrianic frontier occurred not long after his death when a more objective strategic assessment of the benefits of the Antonine Wall could be made. The Romans did not entirely withdraw from Scotland at this time however, as the large fort at Newstead was maintained along with seven smaller outposts until at least c. 180.


          During the twenty year period following the reversion of the frontier to Hadrian's Wall, Rome was concerned with continental issues primarily problems in the Danube provinces. Increasing numbers of hoards of buried coins in Britain at this time indicate that peace was not entirely achieved. Sufficient Roman silver appears in Scotland to suggest more than ordinary trade and it is likely that the Romans were boosting treaty agreements with cash payments, a situation with comparators elsewhere in the empire at the time.


          In 175 a large force of Sarmatian cavalry, consisting of 5,500 men, arrived in Britannia, probably to reinforce troops fighting unrecorded uprisings. Certainly, in 180 Hadrian's Wall was breached and barbarians had killed the commanding officer or governor there in what Dio Cassius described as the most serious war of the reign of Commodus. Ulpius Marcellus was sent as replacement governor and by 184 he had won a new peace only to be faced with a mutiny from his own troops. Unhappy with Marcellus' strictness, they tried to elect a legate named Priscus as usurper emperor, he refused but Marcellus himself was lucky to leave the province alive. The Roman army in Britannia continued its insubordination, they sent a delegation of 1,500 to Rome to demand the execution of Tigidius Perrenis, a Praetorian Prefect whom they felt had earlier wronged them by posting lowly equites to legate ranks in Britannia. Commodus met the party outside Rome and agreed to have Perrenis killed, but this only made them feel more secure in their mutiny.


          The future emperor, Pertinax was sent to Britannia to restore order and was initially successful in regaining control. A riot broke out amongst the troops however, in which Pertinax was attacked and left for dead, and he asked to be recalled to Rome, briefly succeeding Commodus in 192.


          


          The third century


          The death of Commodus put into motion a series of events which eventually led to civil war. Following the short reign of Pertinax, several rivals for the throne emerged, including Septimius Severus and Clodius Albinus. The latter was the new governor of Britain, and had seemingly won the natives over after their earlier rebellions; he also controlled three legions, making him a potentially significant claimant to the purple. His sometime rival Severus promised him the title of Caesar in return for Albinus' support against Pescennius Niger in the east. Once Niger was neutralised however, Severus turned on his ally in Britainthough it is likely that Albinus saw that he would be the next target, and was already preparing for war.


          Albinus crossed to Gaul in 195 where the provinces were also sympathetic to him and set up at Lugdunum. Severus arrived in February 196 and the ensuing battle was decisive. Although Albinus came close to victory, Severus' reinforcements won the day, and the British governor found it expedient to commit suicide. Severus soon purged Albinus' sympathisers, perhaps as well confiscating large tracts of land in Britain in punishment.


          Albinus demonstrated the two major political problems posed by Roman Britain. First, in order to maintain its security it had three legions stationed there. These would provide an ambitious man with weak loyalties a powerful base for rebellion, as it had for Albinus. Second, deploying the legions elsewhere would strip the island of its garrison, with the result that Britain was defenceless to invaders.


          Traditionally, the view has been that northern Britain descended into anarchy during Albinus' absence. Certainly Cassius Dio records that the new governor, Virius Lupus was obliged to buy peace from the fractious northern tribe known as the Maeatae, however more recent work suggests that it is more likely that he left a reasonable force behind to protect the frontier and that the level of chaos was not as great as earlier thought. Even so, a succession of militarily distinguished governors were appointed to the province and Lucius Alfenus Senecio's report back to Rome in 207 described barbarians "rebelling, over-running the land, taking booty and creating destruction". Alfenus requested either reinforcements or an Imperial expedition and Severus chose the latter option, despite now being 62 years old. Archaeological evidence shows that Alfenus had been rebuilding the defences of Hadrian's Wall and the forts beyond it and Severus' arrival in Britain prompted the rebellious tribes to immediately sue for peace. The emperor had not come all that way to leave without a victory however and it is likely that he wished to provide his teenage sons Caracalla and Geta with first hand experience of controlling and administering a barbarian province.


          An expedition led by Severus and probably numbering around 20,000 troops, moved north in 208 or 209, crossing the wall and passing through eastern Scotland in a route similar to that used by Agricola. Harried by guerrilla raids by the natives and slowed by an unforgiving terrain, Severus was unable to meet the Caledonians on a battlefield. The campaign pushed northwards as far as the River Tay and peace treaties were signed with the Caledonians who seem to have suffered similar losses to the Romans. By 210, Severus had returned to York with the frontier set at Hadrian's Wall and assumed the title Britannicus. Almost immediately another northern tribe, the Maeatae rebelled. Caracella left with a punitive expedition but by the next year his ailing father had died and he and his brother left the province to press their claim for the throne.


          As one of his last acts, Septimius Severus tried to solve the problem of powerful and rebellious governors in Britain by dividing the existing province into Upper Britain and Lower Britain. Although this kept the potential for rebellion in check for almost a century, it was not permanent. Historical sources provide little information on the following decades, a period often called the Long Peace. Even so the number of hoards found in the period rises, suggesting unrest and a string of forts were built along the coast of southern Britain to control piracy, over the next hundred years they expanded in number, becoming the Saxon Shore Forts.


          During the middle of the third century the Roman empire was convulsed by barbarian invasions, rebellions and new imperial pretenders. Britannia apparently avoided these troubles, although increasing inflation had its economic effect. In 259, a so-called Gallic Empire was established when Postumus rebelled against Gallienus. Britannia was part of this until 274 when Aurelian reunited the empire.


          In the late 270s a half-Brythonic usurper named Bononus rebelled to avoid the repercussions of letting his fleet be burnt by barbarians at Cologne. He was quickly crushed by Probus, but soon afterwards an unnamed governor in Britannia also attempted an uprising. Irregular troops of Vandals and Burgundians were sent across the Channel by Probus to put down the uprising, perhaps in 278.


          The last of the string of rebellions to affect Britannia was that of Carausius and his successor Allectus. Carausius was a naval commander, probably in the English Channel. He was accused of keeping pirate booty for himself, and his execution was ordered by the Emperor Maximian. He then in 286 set himself up as emperor in Britain and northern Gaul, and remained in power whilst Maximian dealt with uprisings elsewhere. In 288, an invasion failed to unseat the usurper. An uneasy peace ensued, during which Carausius issued coins proclaiming his legitimacy and inviting official recognition.


          In 293 Constantius Chlorus launched a second offensive, besieging the rebel's port at Boulogne and cutting it off from naval assistance. After the town fell, Constantius tackled Carausius' Frankish allies. Subsequently the usurper was murdered by his treasurer, Allectus. Allectus' brief reign was brought to an end when Asclepiodotus landed near Southampton and defeated him in a land battle.


          Constantius himself arrived in London to receive the victory and chose to divide the province further, into four provinces:


          
            	Maxima Caesariensis (based on London): from Upper Britannia


            	Britannia Prima: from Upper Britannia


            	Flavia Caesariensis: from Lower Britannia


            	Britannia Secunda: from Lower Britannia

          


          These four provinces were part of Diocletian's Tetrarchy reform in 293: Britannia became one of the four diocesesgoverned by a vicariusof the prtorian prefecture Galliae ('the Gauls', also comprising the provinces of Gaul, Germania and Hispania), after the abolition of the imperial tetrarchs under the Western Emperor (in Rome itself, later Ravenna).


          


          The fourth century


          Constantius Chlorus returned to Britain in 306, aiming to invade northern Britain. The province's defences had been rebuilt in the preceding years and, although his health was poor, Constantius wished to penetrate far into enemy territory and win a further victory. Little is known of his campaigns and there is little archaeological evidence for them. From fragmentary historical sources it seems he reached the far north of Britain and won a great battle in early summer of that year before returning south to York.


          Constantius remained in Britain for the rest of the time he was part of the Tetrarchy, dying on 25th July 306. His son, Constantine I had managed to be by his side at that moment, and assumed his duties in Britain. Unlike the earlier usurper Albinus, he was able to successfully use his base in Britain as a starting point on his march to the imperial throne.


          For a few years, the British provinces were loyal to the usurper Magnentius, who succeeded Constans following his death. Following his defeat and death in the Battle of Mons Seleucus in 353, Constantius II dispatched his chief imperial notary Paul "Catena" to Britain to hunt down Magnentius' supporters. Paul's investigations deteriorated into a witch hunt, which forced the vicarius Flavius Martinus to intervene. When Paul instead suspected Martinus of treason, the vicarius found himself forced to physically attack Paul with a sword with the aim of assassinating him, but at the end committed suicide.


          In the 4th century, Britain also saw increasing attacks from the Saxons in the east, and the Irish in the west. A series of forts was built, starting around 280, to defend the coasts, but these preparations were not enough when a general assault of Saxons, Irish and Attacotti, combined with apparent dissension in the garrison on Hadrian's Wall, left Roman Britain prostrate in 367. This crisis, sometimes called the Great Conspiracy, was settled by Count Theodosius with a string of military and civil reforms.


          Another usurper, Magnus Maximus, raised the standard of revolt in Segontium in 383, and crossed the Channel. Maximus held much of the western empire, and fought a successful campaign against the Picts and Scots around 384. His continental exploits required troops from Britain, and it appears that forts at Chester and elsewhere were abandoned at this period, triggering raids and settlement in north Wales by the Irish. His rule was ended in 388, but not all of the British troops may have returned: the Empire's military resources were struggling after the catastrophic Battle of Adrianople in 378. Around 396, there were increasing barbarian incursions in Britain, and an expedition, possibly led by Stilicho, brought naval action against the raiders. It seems peace was restored by 399, although it is likely that no further garrisoning was ordered, and indeed by 401 more troops were withdrawn to assist in the war against Alaric I.


          


          The end of Roman rule
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          The traditional view of historians, informed by the work of Michael Rostovtzeff, was of a widespread economic decline at this time. However, consistent archaeological evidence has told another story, and the accepted view is undergoing re-evaluation. The destruction of many sites is now believed to be much later than had formerly been thought. Many buildings changed use, but were not destroyed. There were growing barbarian attacks, but these were focused on vulnerable rural settlements rather than towns. Some villas such as Great Casterton in Rutland and Hucclecote in Gloucestershire had new mosaic floors laid around this time, suggesting that economic problems may have been limited and patchy, although many suffered some decay before being abandoned in the fifth century; the story of Saint Patrick indicates that villas were still occupied until at least 430. New buildings were still going up in this period in Verulamium and Cirencester. Some urban centres, for example Canterbury, Cirencester, Wroxeter, Winchester and Gloucester, remained active during the fifth and sixth centuries, surrounded by large farming estates.


          Urban life had generally grown less intense by the fourth quarter of the fourth century, and coins minted between 378 and 388 are very rare, indicating a likely combination of economic decline, diminishing numbers of troops, and problems with the payment of soldiers and officials. Coinage circulation increased during the 390s, although it never attained the levels of earlier decades. Copper coins are very rare after 402, although minted silver and gold coins from hoards indicate they were still present in the province even if they were not being spent. By 407 there were no new Roman coins going into circulation and by 430 it is likely that coinage as a medium of exchange had been abandoned. Pottery mass production probably ended a decade or two previously; the rich continued to use metal and glass vessels, while the poor probably adopted leather or wooden ones.


          


          Sub-Roman Britain


          Britain came under increasing pressure from barbarian attack on all sides towards the end of the 4th century, and troops were too few to mount an effective defence. The army rebelled and, after elevating two disappointing usurpers, chose a soldier, Constantine III, to become Emperor in 407. He soon crossed to Gaul with an army, to be defeated by Theodosius I; it is unclear how many troops remained or ever returned, nor whether a commander-in-chief in Britain was ever reappointed. A Saxon incursion in 408 was apparently repelled by the Britons themselves, and in 409 Zosimus records that the natives expelled the Roman civilian administration (although Zosimus may be referring to the Bacaudic rebellion of the Breton inhabitants of Armorica since he describes how, in the aftermath of the revolt, all of Armorica and the rest of Gaul followed the example of the Brettaniai. A later appeal for help by the British communities was rejected by the emperor Honorius in 410. This apparent contradiction has been explained by EA Thompson as a peasant revolt against the landowning classes, with the latter group asking for Roman help; an uprising certainly occurred in Gaul at the time. With the higher levels of the military and civil government gone, administration and justice fell to municipal authorities, and small warlords gradually emerged all over Britain, still aspiring to Roman ideals and conventions.


          By tradition, the pagan Saxons were invited by Vortigern to assist in fighting the Picts and Irish, though archaeology has suggested some official settlement as landed mercenaries as early as the third century. Germanic migration into Roman Britannia may well have begun much earlier even than that. There is recorded evidence, for example, of Germanic auxiliaries being brought to Britain in the first and second centuries to support the legions. The new arrivals rebelled, plunging the country into a series of wars that eventually led to the Saxon occupation of Lowland Britain by 600. Around this time many Britons fled to Brittany (hence its name). Similar orders were sent out in the 490s but met with no response. A significant date in sub-Roman Britain is the famous Groans of the Britons, an unanswered appeal to Atius, leading general of the western Empire, for assistance against Saxon invasion in 446; another is the Battle of Dyrham in 577, after which the significant cities of Bath, Cirencester and Gloucester fell and the Saxons reached the western sea.


          Most scholars reject the historicity of the later legends of King Arthur, which seem to be set in this period, but some such as John Morris see it as evidence behind which may lie a plausible grain of truth.


          


          Themes


          


          Trade and industry


          By the time of the Roman occupation, Britain's tin exports to the Mediterranean had been largely eclipsed by the more convenient supply from Iberia. Gold, iron, lead, silver, jet, marble and pearls however were all exploited by the Romans in Britain along with more everyday commodities such as hunting dogs, animal skins, timber, wool and slaves. Foreign investment created a vigorous domestic market and imports were often of exotic Continental items such as fine pottery, olive oil, lavastone querns, glassware, garum and fruit.


          Mineral extraction sites such as the Dolaucothi gold mine, the Wealden ironworking zone and the lead and silver mines of the Mendip Hills seem to have been private enterprises leased from the government for a fee. Although mining had long been practised in Britain, the Romans introduced new technical knowledge and large-scale industrial production to revolutionise the industry. Many prospecting areas were in dangerous, upland country, and, although mineral exploitation was presumably one of the main reasons for the Roman invasion, it had to wait until these areas were subdued.


          Although Roman designs were most popular, rural craftsmen still produced items derived from the Iron Age La Tne artistic traditions. Local pottery rarely attained the standards of the Gaulish industries although the Castor ware of the Nene Valley was able to withstand comparison with the imports. Most native pottery was unsophisticated however and intended only for local markets.


          By the third century, Britain's economy was diverse and well-established, with commerce extending into the non-Romanised north. The design of Hadrian's Wall especially catered to the need for customs inspections of merchants' goods.


          


          Provincial government


          Under the Roman Empire, administration of peaceful provinces was ultimately the remit of the Senate but those like Britain that required permanent garrisons of troops were placed under the Emperor's control. On the ground however imperial provinces were run by resident governors who were former senators who had held the consulship. These men were carefully selected often having strong records of military success and administrative ability. In Britain, a governor's role was primarily military but numerous other tasks were also his responsibility such as maintaining diplomatic relations with local client kings, building roads, ensuring the public courier system functioned, supervising the civitates and acting as a judge in important legal cases. When not campaigning he would travel the province hearing complaints and recruiting new troops.


          To assist him in legal matters he had an adviser, the legatus iuridicus, and those in Britain appear to have been distinguished lawyers perhaps because of the challenge of incorporating tribes into the imperial system and devising a workable method of taxing them. Financial administration was dealt with by a procurator with junior posts for each tax-raising power. Each legion in Britain had a commander who answered to the governor and in time of war probably directly ruled troublesome districts. Each of these commands carried a tour of duty of two to three years in different provinces. Below these posts was a network of administrative managers covering intelligence gathering, sending reports to Rome, organising military supplies and dealing with prisoners. A staff of seconded soldiers provided clerical services.


          Colchester was probably the earliest capital of Roman Britain but it was soon eclipsed by London with its strong mercantile connections.


          


          Provincial subdivisions
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          Town and country


          During their occupation of Britain the Romans founded a number of important settlements, many of which still survive.


          Cities and towns which have Roman origins, or were extensively developed by them, include: (with their Latin names in brackets)


          
            	Alcester - (Aluana)


            	Bath - ( Aquae Sulis)


            	Caerleon - ( Isca Augusta)


            	Caerwent - ( Venta Silurum)


            	Canterbury - ( Durovernum Cantiacorum)


            	Carmarthen - ( Moridunum)


            	Colchester - ( Camulodunum)


            	Corbridge - ( Coria)


            	Chichester - ( Noviomagus Reginorum. Noviomagus means New Market and is also the Roman place name of a town in the Netherlands, now called Nijmegen)


            	Chester - ( Deva Victrix)


            	Cirencester - ( Corinium)


            	Dover - ( Portus Dubris)


            	Dorchester - ( Durnovaria)


            	Exeter - ( Isca Dumnoniorum)


            	Gloucester - ( Glevum)


            	Leicester - ( Ratae Corieltauvorum)


            	London - ( Londinium)


            	Lincoln - ( Lindum Colonia)


            	Manchester - ( Mamucium)


            	Northwich - ( Condate)


            	St Albans - ( Verulamium)


            	Towcester - ( Lactodorum)


            	Whitchurch - ( Mediolanum)


            	Winchester - ( Venta Belgarum)


            	York - ( Eboracum)

          


          For a larger list, see list of Roman place names in Britain.


          


          Religion


          The druids, the Celtic priestly caste who were believed to originate in Britain, were outlawed by Claudius, and in 61 we find them vainly defending their sacred groves from destruction by the Romans on the island of Mona ( Anglesey). However, under Roman rule the Britons continued to worship native Celtic deities, such as Ancasta, but often conflated with their Roman equivalents, like Mars Rigonemetos at Nettleham.


          The degree to which earlier native beliefs survived is difficult to gauge precisely. Certain northern European ritual traits such as the significance of the number 3, the importance of the head and of water sources such as springs remain in the archaeological record but the differences in the votive offerings made at Bath before and after the Roman conquest suggest that continuity was only partial. Worship of the emperor himself is widely recorded, especially at military sites. The founding of a temple to Claudius at Camulodunum was one of the impositions that led to the revolt of Boudica.


          It is not clear when Christianity came to Britain, or how. The earliest written evidence for Christianity in Britain is a statement by Tertullian, ca. 200, that "all the limits of the Spains, and the diverse nations of the Gauls, and the haunts of the Britons, inaccessible to the Romans, but subjugated to Christ". Archaeological evidence for Christian communities begins to appear in the 3rd and 4th centuries. Small timber churches are suggested at Lincoln and Silchester and fonts have been found at Icklingham and the Saxon Shore Fort at Richborough. The Water Newton Treasure is a hoard of Christian silver church plate from the early fourth century and the Roman villas at Lullingstone and Hinton St Mary contained Christian wall paintings and mosaics respectively. A large 4th century cemetery at Poundbury with its east-west oriented burials and lack of grave goods has been interpreted as an early Christian burial ground, although such burial rites were also becoming increasingly common in pagan contexts during the period. Saint Alban, the first British Christian martyr, is believed to have died in the early 4th century (although some date him in the mid-3rd), followed by Saints Aaron and Julius of Isca Augusta.


          Christianity was legalised in the Roman Empire by Constantine I in 313. The Church in Britain seems to have developed the customary diocesan system as evidenced from the records of the Council of Arles in Gaul in 314. Represented at the Council were bishops from thirty-five sees from Europe and North Africa, including three bishops from Britain: Eborius of York, Restitutus of London, and Adelphius. A letter found in Bath, datable to ca. 363, written in Wroxeter by a Christian man called Vinisius, warns a Christian women called Nigra of the arrival of Bilonicus, describing him as a canem Arii, an " Arian dog", indicating that the struggle between orthodoxy and heresy was present in Britain as elsewhere in the empire. One heresy, Pelagianism, originated in Britain. Theodosius I made Christianity the state religion of the Empire in 391, and by the 5th century it was well-established.


          Oriental cults such as Mithraism also grew in popularity towards the end of the occupation. The Temple of Mithras is one example of the popularity of mystery religions amongst the rich urban classes.


          


          The legacy


          During their occupation of Britain, the Romans built an extensive network of roads, many of whose routes are still followed today. The Romans also built water and sewage systems.


          The prestige of the empire influenced Britons' views of themselves for generations to come.


          Britain is also noteworthy as having the largest European region of the former Roman Empire that currently speaks neither (as a majority language):


          
            	A Romance language (for example, Romania, where territory was under Roman control about half as long as Britain), nor


            	A language descended from the pre-Roman inhabitants (such as Greek), though Welsh exists as a minority language, with many borrowings from Latin, such as llaeth ("milk"), ffenestr ("window"). The Cornish language also survived into the early modern period and is currently undergoing some revival.

          


          Significant Germanic migration to Britain seems to have taken place only after the coming of the Romans. The Germanic speakers came originally as auxiliary troops to support the Romans in their conquest of the Celts. For what is known of the process that introduced English, a Germanic, not Celtic language, to much of this former Roman province, see the article Anglo-Saxons.
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        Roman Catholic Church


        
          

          The Roman Catholic Church, officially known as the Catholic Church, is the world's largest Christian church and represents over half of all Christians and one-sixth of the world's population. It is made up of one Western church (the Latin Rite) and 22 Eastern Catholic churches, divided into 2,782jurisdictional areas around the world. The Church looks to the Pope, currently Benedict XVI, as its highest human authority in matters of faith, morality and Church governance. The Church community is composed of an ordained ministry and the laity. Either may be members of religious communities like the Dominicans, Carmelites, Jesuits and Salesians.


          The Catholic Church defines its mission as spreading the message of Jesus Christ, found in the four Gospels, administering sacraments that aid the spiritual growth of its members and exercising charity. To further its mission, the Church operates programs and institutions throughout the world. They include schools, universities, hospitals, missions and shelters, as well as Catholic Relief Services, Caritas Internationalis and Catholic Charities that help the poor, families, the elderly and the sick.


          Through Apostolic succession, the Church believes itself to be the continuation of the Christian community founded by Jesus in his consecration of Saint Peter. The Church has defined its doctrines through various ecumenical councils, following the example set by the first Apostles in the Council of Jerusalem. Catholic faith is summarized in the Nicene Creed and detailed in the Catechism of the Catholic Church. Catholic worship is ordered by the liturgy, which is regulated by Church authority. The Eucharist, one of seven Church sacraments and a key part of every Catholic Mass, is the centre of Catholic worship.


          With a two thousand year history, the Church is the world's oldest and largest Christian institution. From at least the 4th century, it has played a prominent role in the history of Western civilization. In the 11th century, the Eastern, Orthodox Church and the Western, Catholic Church split, largely over disagreements regarding papal primacy. Eastern churches, which maintained or later re-established communion with Rome, form the Eastern Catholic Churches. In the 16th century, partly in response to the Protestant Reformation, the Church engaged in a substantial process of reform and renewal, known as the Counter-Reformation.


          The Catholic Church maintains that it is the " one, holy, catholic and apostolic Church" founded by Jesus, but acknowledges that the Holy Spirit can make use of Christian communities separated from itself to bring people to salvation. The Church teaches that it is called by the Holy Spirit to work for unity among all Christiansa movement known as ecumenism. Modern challenges facing the Church include the rise of secularism and opposition to its pro-life stance on abortion, contraception and euthanasia.


          


          Origin and mission
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          The Catholic Church traces its foundation to Jesus and the Twelve Apostles. It sees the bishops of the Church as the successors of the apostles and the pope in particular as the successors of Peter, the leader of the apostles. Catholics cite Jesus' words in the Gospel of Matthew to support this view: "...you are Peter, and upon this rock I will build my church ... I will give you the keys to the kingdom of heaven. Whatever you bind on earth shall be bound in heaven; whatever you loose on earth shall be loosed in heaven." According to Catholic belief, the coming of the Holy Spirit upon the apostles in an event known by Christians as Pentecost brought this promised "church" fully into the world.


          Scholars like Edward Norman note that the Catholic Church was founded by Jesus and that the historical record confirms that it was considered a Christian doctrinal authority from its beginning. John McManners, among other leading scholars, cites a letter from Pope Clement I to the church in Corinth (c.95) as evidence of a presiding Roman cleric who exercised authority over other churches. Others, like Eamon Duffy, acknowledge the existence of a Christian community in Rome and that Peter and Paul "lived, preached and died" there but doubt that there was a ruling bishop in the Roman church in the first century, and question the concept of apostolic succession. Duffy described the second-century list of popes by Irenaeus as "suspiciously tidy", and stated that "There is no sure way to settle on a date by which the office of ruling bishop had emerged in Rome, and so to name the first pope, but the process was certainly complete by the time of Anicetus in the mid-150s, when Polycarp, the aged bishop of Smyrna, visited Rome, and he and Anicetus debated amicably the question of the date of Easter".


          The Church believes that its mission is founded upon Jesus' command to his followers to spread the faith across the world: "Go therefore and make disciples of all nations, baptizing them in the name of the Father, and of the Son and of the Holy Spirit, teaching them to observe all that I have commanded you: and Lo, I am with you always, until the close of the age". Pope Benedict XVI summarized the Church's mission as a threefold responsibility to proclaim the word of God, celebrate the sacraments, and exercise the ministry of charity. He has stated that these duties presuppose each other and are thus inseparable. As part of its ministry of charity the Church runs Catholic Relief Services, Catholic Charities, Caritas Internationalis, Catholic schools, universities, hospitals, shelters and ministries to the poor, as well as ministries to families, the elderly and the marginalized. Through these programs the Church applies the tenets of Catholic social teaching and tends to the corporal and spiritual needs of human beings.


          


          Beliefs


          The Catholic Church's beliefs are detailed in the Catechism of the Catholic Church. The Catholic Church is trinitarian since it believes that there is one eternal God who exists as a mutual indwelling of three persons: the Father, the Son Jesus and the Holy Spirit. Catholic teachings have been refined and clarified over the centuries by councils of the Church convened by Church leaders at important points throughout history. The first such council, the Council of Jerusalem, was convened by the apostles around the year50. The most recent was the Second Vatican Council, which closed in 1965. The Nicene Creed dating back to the First Council of Nicaea (325), is the core statement of Catholic Christian belief. This creed is recited at Sunday Masses and is also the central statement of belief of many other Christian denominations. Eastern Orthodox Christians do not accept the filioque clause. Protestant churches vary in their beliefs, but generally accept the Nicene Creed with reservations regarding the term "Catholic". They generally differ from the Catholic Church regarding the authority of the pope, church tradition, and on issues pertaining to divine grace, good works and salvation.


          


          Teaching authority
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          The Catholic Church believes that it is guided by the Holy Spirit and so protected from falling into doctrinal error. It bases this belief on biblical promises that Jesus made to his apostles. In the Gospel of Matthew, Jesus tells Peter, "the gates of the netherworld shall not prevail against [the church]", and in the Gospel of John, Jesus says, "...when He comes, the Spirit of truth, He will guide you to all truth".


          The Church teaches that the Holy Spirit reveals God's truth through Sacred Scripture, Sacred Tradition and the Magisterium. The sacred scriptures consist of the 73books of the Catholic Bible. These are made up of those contained in the Greek version of the Old Testamentknown as the Septuagintand the 27 New Testament writings found in the Codex Vaticanus and listed in Athanasius' Thirty-Ninth Festal Letter. Sacred Tradition consists of those teachings believed by the Church to have been handed down since the time of the Apostles. Sacred Scripture and Sacred Tradition are collectively known as the "deposit of faith". These are in turn interpreted by the Magisterium, or the teaching authority of the Church. The Magisterium includes infallible pronouncements of the pope, pronouncements of ecumenical councils, and those of the college of bishops acting in union with the pope to define truths or to condemn interpretations of scripture believed to be false.


          According to the Catechism, Jesus instituted seven sacraments and entrusted them to the Church. These are Baptism, Confirmation, the Eucharist, Penance, Anointing of the Sick, Holy Orders and Holy Matrimony. Sacraments are visible rituals which Catholics see as providing God's grace to all those who receive them with the proper mindset or disposition ( ex opere operato). Differing liturgical traditions, or rites, exist throughout the worldwide Church. These reflect historical and cultural diversity rather than a diversity in beliefs. The most commonly used is the Western or Latin rite. Others are the Byzantine rite, the Alexandrian or Coptic rite, the Syriac, Armenian, Maronite and Chaldean rites.


          


          God the Father, original sin and Baptism
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          Catholic belief holds that God is the source and creator of nature and all that exists. as expressed in the opening statement of the Nicene Creed, "We believe in one God, the Father, the Almighty, maker of heaven and earth, of all that is seen and unseen...". The Church perceives him as a loving and caring God who is involved in the world and in people's lives and who desires his creatures to love him and to love each other. Before the creation of mankind, however, the scriptures teach that God made spiritual beings called angels. In an event known as the "fall of the angels", a number of them chose to rebel against God and his reign. The leader of this rebellion has been called "Lucifer", "Satan" and the devil among other names. The sin of pride, considered one of seven deadly sins, is attributed to Satan for wishing to be equal to God. One of these fallen angels is believed to have tempted the first humans, Adam and Eve, whose act of original sin brought suffering and death into the world.


          This event is known as the Fall of Man and according to Catholic belief, left humanity isolated from their original state of intimacy with God. The Catechism states that the description of the fall described in Genesis 3 uses figurative language, but affirms "...a deed that took place at the beginning of the history of man" and resulted in "a deprivation of original holiness and justice" that makes each person "subject to ignorance, suffering, and the dominion of death: and inclined to sin". The Church believes that people can be cleansed of original sin and all personal sins through Baptism. This sacramental act of cleansing admits one as a full member of the natural and supernatural Church and is only conferred once in a person's lifetime.


          


          Jesus, sin and Penance


          In the messianic texts of the Jewish Tanakh which make up much of the Christian Old Testament, Christians believe God promises to send his people a savior. The Church believes that this savior was Jesus who is described in the Nicene Creed as "...the only begotten son of God,...one in being with the Father. Through him all things were made...". In an event known as the Incarnation, the Church teaches that God descended from heaven for the salvation of humanity, and became man through the power of the Holy Spirit and was born of a virgin Jewish girl named Mary. Jesus' mission on earth is believed to have included giving people his word and example to follow, as recorded in the four Gospels. The Church teaches that following the example of Jesus helps believers to become closer to him, and therefore to grow in true love, freedom, and the fullness of life. Sinning is considered to be the opposite to following Jesus, robbing people of their resemblance to God and turning their souls away from his love. Per Catholic teaching, people can sin by failing to obey the Ten Commandments, failing to love God, or failing to love other people. Some sins are held to be more serious than others. Sins range from lesser or venial sins, to grave or mortal sins which end a person's relationship with God. Through the passion of Jesus and his crucifixion, the Church teaches that all people have an opportunity for forgiveness and freedom from sin, and so can be reconciled to God. John the Baptist, respected by the Church as a prophet, called Jesus "the Lamb of God who takes away the sin of the world" in reference to the ancient Jewish practice of offering sacrificial lambs to God to obtain some greater good. By reconciling with God and following Jesus' words and deeds, the Church believes one can enter the Kingdom of God which is not a place but a state of being defined by the Church as "...the reign of God over people's hearts and lives."


          Since Baptism can be received only once, the sacrament of Penance (informally known as Confession) is the principal means by which Catholics can obtain forgiveness for subsequent sin and receive God's grace and assistance not to sin again. Catholics believe Jesus gave the apostles special authority to forgive sins in God's name based on Jesus' words to his disciples in the Gospel of John 20:2123. A penitent confesses his sins to the priest, who may then offer advice. After the priest has imposed a particular penance to be performed, the penitent then prays an act of contrition and the priest administers absolution, formally forgiving the person of his sins. A priest is forbidden under penalty of excommunication to reveal any sin or disclosure heard under the seal of confession. Penance helps prepare Catholics before they can licitly receive the sacraments of Confirmation and the Eucharist.


          


          Holy Spirit and Confirmation
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          Jesus told his apostles that after his death and resurrection he would send them the "Advocate", the " Holy Spirit", who "...will teach you everything and remind you of all that (I) told you". In the Gospel of Luke, Jesus told his disciples "If you then, who are evil, know how to give good gifts to your children, how much more will the heavenly Father give the Holy Spirit to those who ask him!"


          The Nicene Creed states that the Holy Spirit is one with God the Father and God the Son. Thus the Church teaches that receiving the Holy Spirit is an act of receiving God. Through the sacrament of Confirmation, Catholics ask for and are taught by the Church to receive the Holy Spirit. Confirmation is sometimes called the "sacrament of Christian maturity" and is believed to increase and deepen the grace received at Baptism. Spiritual graces or gifts of the Holy Spirit may include the wisdom to see and follow God's plan, as well as judgment, love, courage, knowledge, reverence and rejoicing in the presence of God. The corresponding fruits of the Holy Spirit are love, joy, peace, patience, kindness, goodness, faithfulness, gentleness and self control.


          To be licitly confirmed, Catholics must be in a state of grace, in that they cannot be conscious of having committed a mortal sin. They must also have prepared spiritually for the sacrament, chosen a sponsor or godparent for spiritual support, and selected a saint to be their special patron and intercessor. Baptism in the Eastern rites, including infant baptism, is immediately followed by the reception of Confirmation and the Eucharist.


          


          


          Nature of the Church and social teaching
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          Catholic belief holds that the Church "...is the continuing presence of Jesus on earth." Jesus told his disciples to "Remain in me, as I remain in you...I am the vine, you are the branches." In Catholic interpretation, the term "Church" refers to the people of God, who abide in Jesus and who, "...nourished with the Body of Christ, become the Body of Christ." Catholic teaching maintains that the Church exists simultaneously on earth, in purgatory (Church suffering), and in heaven (Church triumphant). Thus the Virgin Mary assumed into heaven and the saints are alive and part of the living Church. This unity of the Church in heaven and on earth is the " Communion of Saints".


          While the Catholic Church believes and teaches that it is the " one, holy, catholic and apostolic Church" founded by Jesus, it also holds that the Holy Spirit can work through other churches to bring people to salvation. In its apostolic constitution Lumen Gentium, the Church acknowledges that the Holy Spirit is active in diverse Christian churches and communities, and that Catholics are called to work for unity among all Christians.


          The Church operates numerous social ministries throughout the world but teaches that individual Catholics are required to practice spiritual and corporal works of mercy as well. Corporal works of mercy include feeding the hungry, welcoming strangers, immigrants or refugees, clothing the naked, taking care of the sick and visiting those in prison. Spiritual works require the Catholic to share their knowledge with others, to give advice to those who need it, comfort those who suffer, have patience, forgive those who hurt them, give correction to those who need it and pray for the living and the dead. In conjunction with the work of mercy to visit the sick, the Church offers the sacrament of Anointing of the Sick, performed only by a priest who will anoint with oil the head and hands of the ill person and pray a special prayer for them while laying on hands.


          Church teaching on works of mercy and the new social problems of the industrial era led to the development of Catholic social teaching. Emphasizing human dignity, it criticizes elements of both capitalism and socialism and commits Catholics to the welfare of others. The seven main themes are respect for human life and the dignity of each person, the strengthening of the family unit, respect for the rights and responsibilities of each person, the care for the poor, the rights and dignity of the worker, and, the subsidiarity and solidarity of all humans as one family. Modern application of Catholic social teaching has resulted in significant Church efforts to fight what it sees as violations of immigrant, worker, and family rights. In addition, the Church is known for its staunch opposition to abortion and euthanasia. Further matters of concern have included capital punishment and environmental issues.


          


          Final judgment and afterlife
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          Catholic teaching includes belief in an afterlife as described in the final statement of the Nicene Creed, "We look for the resurrection of the dead and the life of the world to come." The Church teaches that each soul will be judged by Jesus immediately after death and receive a particular judgment based on the deeds of their earthly life. Chapter 25:3546 of the Gospel of Matthew underpins the Catholic belief that a day will also come when Jesus will sit in a universal judgment of all mankind. The Church teaches that this final judgment will bring an end to human history and mark the beginning of a new and better heaven and earth ruled by God in righteousness.


          There are three states of afterlife in Catholic belief. Purgatory is a temporary condition for the purification of souls who, although saved, are not free enough from sin to enter directly into heaven. It is a state requiring penance and purgation of sin through God's mercy aided by the prayers of others. Heaven is a time of glorious union with God and a life of unspeakable joy that lasts forever. Finally, those who chose to live a sinful and selfish life, did not repent, and fully intended to persist in their ways are sent to hell, an everlasting separation from God. The Church teaches that no one is condemned to hell without having freely decided to reject God and his love. He predestines no one to hell and no one can determine whether anyone else has been condemned. Catholicism teaches that through God's mercy a person can repent at any point before death and be saved "like the good thief who was crucified next to Jesus".


          


          Prayer and worship


          In the Catholic Church, a distinction is made between the formal, public liturgy and other prayers or devotions. The liturgy is regulated by Church authority and consists of the Eucharist and Mass, the other sacraments, and the Liturgy of the Hours. All Catholics are expected to participate in the liturgical life of the Church but individual or communal prayer and devotions, while encouraged, are a matter of personal preference. The Church provides a set of precepts that every Catholic is expected to follow. These set a minimum standard for personal prayer and require the Catholic to attend Mass on Sundays, confess sins at least once a year, receive the Eucharist at least during Easter season, observe days of fasting and of abstinence as established by the Church, and help provide for the Church's needs.


          


          Eucharist


          The Eucharist, also known as Holy Communion, or the Lord's Supper, is celebrated at each Mass. This sacrament is considered to be the centre of Catholic worship. The Church believes that at the Last Supper, Jesus ratified a New Covenant with humanity by instituting the Eucharist and that the bread and wine brought to the altar at each Mass are changed through the power of the Holy Spirit into the true body and the true blood of Christ through transubstantiation. The Eucharist is distributed to worshippers through the eating of the consecrated unleavened bread, or bread-like wafer, or the drinking of consecrated wine from a common cup. Catholicism teaches that just as God's first covenant or solemn agreement with Moses and the Hebrew people was sealed with the blood of sacrificial animals, his new covenant with humanity was sealed with the blood of Jesus. The words of institution for this sacrament are found in the three synoptic Gospels of Matthew, Mark, and Luke, as well as in I Corinthians; "Then he took the bread, said the blessing, broke it, and gave it to them, saying, 'This is my body, which will be given for you; do this in memory of me.'" "Then he took a cup, gave thanks, and gave it to them, saying, 'Drink from it, all of you, for this is my blood of the covenant, which will be shed on behalf of many for the forgiveness of sins.'" The New Covenant is, according to Catholic teaching, celebrated and renewed in the Eucharist.
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          The celebration of the Eucharist in the Eastern Catholic Churches is termed Divine Liturgy. Variations in this liturgy between the different Eastern Churches reflect different cultural traditions. The ordinary form of the Eucharist in the Latin rite, the Mass of Paul VI, is most often celebrated in the vernacular. It is separated into two parts. The first, called Liturgy of the Word, consists of readings from the Old and New Testaments, a Gospel passage and the priest's homily or explanation of one of those passages. The second part, called Liturgy of the Eucharist is the celebration of the Eucharist. According to professor Alan Schreck, in its main elements and prayers, the Catholic Mass celebrated today "bears striking resemblance" to the form of the Mass described in the Didache and First Apology of Justin Martyr in the late 1st and early 2nd centuries.


          An alternate or extraordinary form of Mass, celebrated primarily in Latin, is that used prior to the Second Vatican Council. Called the Tridentine Mass, it derives from the missal promulgated by Pope Pius V after the Council of Trent. It was intended to reaffirm, in opposition to Protestant belief, that the Mass is the same sacrifice of Jesus' death as the one he suffered on Calvary. Although this form was superseded by the vernacular as the primary form after the Second Vatican Council, it was not forbidden; it was offered by an indult since Pope John Paul II's 1988 motu proprio, Ecclesia Dei and can now be said by any Roman rite priest according to Pope Benedict XVI's 2007 motu proprio, Summorum Pontificum.


          Because the Church teaches that Christ is present in the Eucharist, there are strict rules about its celebration and reception. The ingredients of the bread and wine used in the Mass are specified and Catholics must abstain from eating for one hour before receiving Communion. Those who are conscious of being in a state of mortal sin are forbidden from this sacrament unless they have received absolution through the sacrament of Penance. According to Church belief, receiving the Eucharist forgives venial sins. Because the Church respects their celebration of the Mass as a true sacrament, intercommunion with the Eastern Orthodox in "suitable circumstances and with Church authority" is both possible and encouraged. Although the same is not true for Protestant churches, in circumstances of grave necessity, Catholic ministers may give the sacraments of Eucharist, Penance and Anointing of the Sick to Protestants if they freely ask for them, truly believe what the Catholic Church teaches regarding the sacraments, and have the proper disposition to receive them. Catholics may not receive communion in Protestant churches because of their different beliefs and practices regarding Holy Orders and the Eucharist.


          


          Liturgy of the Hours and the liturgical year


          In the Gospel of Luke, Jesus instructs his disciples to "pray always". The Liturgy of the Hours, or Divine Office, is the Church's effort to respond to this request. It is considered to be an extension of the celebration of the Mass and is the official daily liturgical prayer of the Church. It makes particular use of the Psalms as well as readings from the New and Old Testament, and various prayers. It is an adaptation of the ancient Jewish practice of praying the Psalms at certain hours of the day or night. Catholics who pray the Liturgy of the Hours use a set of books issued by the Church that has been called a breviary. By canon law, priests and deacons are required to pray the Liturgy of the Hours each day. Religious orders often make praying the Liturgy of the Hours a part of their rule of life; the Second Vatican Council encouraged the Christian laity to take up the practice.


          The liturgical year is the annual calendar of the Catholic Church. The Church sets aside certain days and seasons of each year to recall and celebrate various events in the life of Christ. The Byzantine liturgical year, like the former imperial calendar, starts on 1 September, while in the Western Church the liturgical year begins with Advent, the time of preparation for both the celebration of Jesus' birth, and his expected second coming at the end of time. Christmastide follows, beginning on the night of 24 December (Christmas Eve), and ending with the feast of the baptism of Jesus. Lent is the period of purification and penance that in the Latin church begins on Ash Wednesday and ends on Holy Thursday. (In the Byzantine Catholic churches, "Great Lent" begins on Clean Monday and, counting the Sundays as part of the forty days of Lent, ends on Lazarus Saturday, being followed immediately by Great and Holy Week.) The Holy Thursday evening Mass of the Lord's Supper marks the beginning of the Easter Triduum which includes Good Friday, Holy Saturday and Easter Sunday. These days recall Jesus' last supper with his disciples, death on the cross, burial and resurrection. The seven-week liturgical season of Easter immediately follows the Triduum climaxing at Pentecost. This recalls the descent of the Holy Spirit upon Jesus' disciples after the Ascension of Jesus. The rest of the liturgical year is known as Ordinary Time.


          


          Devotional life, prayer, Mary and the saints
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          In addition to the Mass, the Catholic Church considers prayer to be one of the most important elements of Christian life. The Church considers personal prayer a Christian duty, one of the spiritual works of mercy and one of the principal ways its members nourish a relationship with God. The Catechism identifies three types of prayer: vocal prayer (sung or spoken), meditation and contemplative prayer. Quoting from the early church father John Chrysostom regarding vocal prayer, the Catechism states, "Whether or not our prayer is heard depends not on the number of words, but on the fervor of our souls." Meditation is prayer in which the "mind seeks to understand the why and how of Christian life, in order to adhere and respond to what the Lord is asking." Contemplative prayer is being with God, taking time to be close to and alone with him. Three of the most common devotional prayers of the Catholic Church are The Lord's Prayer, the Rosary and Stations of the Cross. These prayers are most often vocal, yet always meditative and contemplative. Adoration of the Blessed Sacrament is a common form of contemplative prayer, whereas Benediction is a common vocal method of prayer. Lectio divina, which means "sacred reading", is a form of meditative prayer. The Church encourages patterns of prayer intended to develop into habitual prayer. This includes such daily prayers as grace at meals, the Rosary, or the Liturgy of the Hours, as well as the weekly rhythm of Sunday Eucharist and the observation of the year-long liturgical cycle.


          Prayers and devotions to the Virgin Mary and the saints are a common part of Catholic life but are distinct from the worship of God. Explaining the intercession of saints, the Catechism states that the saints "...do not cease to intercede with the Father for us...so by their fraternal concern is our weakness greatly helped." The Church holds Mary, as ever Virgin and Mother of God". in special regard. She is believed to have been conceived without original sin, and was assumed into heaven. These dogmas, focus of Roman Catholic Mariology, are considered infallible. She is honored with many titles such as Queen of Heaven. Pope Paul VI called her Mother of the Church, because by giving birth to Christ, she is considered to be the spiritual mother to each member of the Body of Christ. Because of her influential role in the life of Jesus, prayers and devotions, such as the Rosary, the Hail Mary, the Salve Regina and the Memorare are old Catholic practices. Pilgrimages to Marian shrines such as Lourdes and Ftima are popular devotions. The Church celebrates several liturgical Marian feasts throughout the Church Year.


          


          Church organization and community


          Although the Church considers Jesus to be its ultimate spiritual head, as an earthly organization its spiritual head and leader is the pope. The pope governs from Vatican City in Rome, a sovereign state of which he is also the civil head of state. Each pope is elected for life by the College of Cardinals, a body composed of bishops and priests who have been granted the status of Cardinal by previous popes. The cardinals, who also serve as papal advisors, may select any male member of the Church to reign as pope, but if not already ordained as a bishop, such ordination must occur before the candidate can take papal office. The pope is assisted in the administration of the Church by the Roman Curia, or civil service. The Church community is governed according to formal regulations set out in the Code of Canon Law. The official language of the Church is Latin, however Italian is the working language of the Vatican administration.


          Worldwide, the Catholic Church comprises a Western or Latin and 22 Eastern Catholic autonomous particular churches. The Latin Church divides into jurisdictional areas known as dioceses, or eparchies in the Eastern Church. Each is headed by a bishop, patriarch or eparch, appointed by the pope. By 2007, including both dioceses and eparchies, there were 2,782 sees. Each diocese is divided into individual communities called parishes, which are staffed by one or more priests. The community is made up of ordained members and the laity. Members of religious orders such as nuns, friars and monks are considered lay members unless individually ordained as priests.


          


          Ordained members and Holy Orders


          Lay men become ordained through the sacrament of Holy Orders, and form a three-part hierarchy of bishops, priests and deacons. As a body the College of Bishops are considered to be the successors of the apostles. Along with the pope, the College includes all the cardinals, patriarchs, primates, archbishops and metropolitans of the Church. Only bishops are able to perform the sacrament of Holy Orders, and Confirmation is ordinarily reserved to them as well (though priests may do it under special circumstances). While bishops are responsible for teaching, governing and sanctifying the faithful of their diocese, priests and deacons have these same responsibilities at a more local level, the parish, subordinate to the ministry of the bishop. Priests, bishops and deacons preach, teach, baptize, witness marriages and conduct wake and funeral services, but only priests and bishops may celebrate the Eucharist or administer the sacraments of Penance and Anointing of the Sick.
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          Although married men may become deacons, only celibate men are ordained as priests in the Latin Rite. Clergy who have converted from other denominations are sometimes excepted from this rule. The Eastern Catholic Churches ordain both celibate and married men. All rites of the Catholic Church maintain the ancient tradition that, after ordination, marriage is not allowed. Men with transitory homosexual leanings may be ordained deacons following three years of prayer and chastity, but homosexual men who are sexually active, or those who have deeply rooted homosexual tendencies cannot be knowingly ordained.


          All programs for the formation of men to the Catholic priesthood are governed by Canon Law. They are designed by national bishops' conferences such as the United States Conference of Catholic Bishops and vary slightly from country to country. The conferences consult Vatican documents such as Pastores Dabo Vobis, Novo Millennio Ineunte, Optatam Totius and others to create these programs. In some countries, priests are required to have a college degree plus another four years of full time theological study in a seminary. In other countries a degree is not strictly required, but seminary education is longer. Candidates for the priesthood are also evaluated in terms of human, spiritual and pastoral formation. The sacrament of Holy Orders is always conferred by a bishop through the laying-on of hands, following which the newly ordained priest is formally clothed in his priestly vestments.


          Because the Twelve Apostles chosen by Jesus were all male, only men may be ordained in the Catholic Church. While this position on an all male priesthood has been criticized as evidence of a discriminatory attitude toward women, the Church believes that Jesus called women to different yet equally important vocations in Church ministry. Pope John Paul II, in his apostolic letter Christifideles Laici, states that women have specific vocations reserved only for the female sex, and are equally called to be disciples of Jesus. This belief in different and complementary roles between men and women is exemplified in Pope Paul VI's statement "If the witness of the Apostles founds the Church, the witness of women contributes greatly towards nourishing the faith of Christian communities".


          


          Lay members, Marriage


          The laity consists of those Catholics who are not ordained clergy. Saint Paul compared the diversity of roles in the Church to the different parts of a bodyall being important to enable the body to function. The Church therefore considers that lay members are equally called to live according to Christian principles, to work to spread the message of Jesus, and to effect change in the world for the good of others. The Church calls these actions participation in Christ's priestly, prophetic and royal offices. Marriage, the single life and the consecrated life are lay vocations. The sacrament of Holy Matrimony in the Latin rite is the one sacrament not conferred by a priest or bishop. The couple desiring marriage act as the ministers of the sacrament while the priest or deacon serves as witness. In Eastern rites, the priest or bishop administers the sacrament after the spouses grant mutual consent. Church law makes no provision for divorce, however annulment may be granted in strictly defined circumstances. Since the Church condemns all forms of artificial birth control, married persons are expected to be open to new life in their sexual relations. Natural family planning is approved.


          Lay ecclesial movements consist of lay Catholics organized for purposes of teaching the faith, cultural work, mutual support or missionary work. Such groups include: Communion and Liberation, Neocatechumenal Way, Regnum Christi, Opus Dei, Life Teen and many others. Some non-ordained Catholics practice formal, public ministries within the Church. These are called lay ecclesial ministers, a broad category which may include pastoral life coordinators, pastoral assistants, youth ministers and campus ministers.


          


          Religious orders
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          Both the ordained and the laity may enter the religious or consecrated lifeeither as monks or nuns if cloistered, or friars and sisters if not. A candidate takes vows confirming their desire to follow the three evangelical counsels of chastity, poverty and obedience.


          The majority of those wishing to enter the consecrated life join one of the religious institutes which are also referred to as monastic or religious orders. They follow a common rule such as the Rule of St Benedict and agree to live under the leadership of a superior. They usually live together in groups of various sizes as a community although occasionally an individual is given permission to live as a hermit, or to reside elsewhere, for example as a serving priest or chaplain. Examples of religious institutes include the Sisters of Charity, Dominicans, Franciscans, Carmelites, Cistercians, Marist Brothers, Paulist Fathers and the Society of Jesus, but there are many others. Tertiaries are laypersons who live according to the third rule of orders such as the Franciscans or Carmelites, either within a religious community or outside. Although all tertiaries make a public profession, participate in the good works of their order and can wear the habit, they are not bound by public vows unless they live in a religious community. The Church recognizes several other forms of consecrated life, including secular institutes, societies of apostolic life and consecrated widows and widowers. It also makes provision for the approval of new forms.


          


          Membership


          According to canon law, membership of the Catholic Church is attained through Baptism. For those baptized as children, First Communion is a particular rite of passage, when, following instruction, they are allowed to receive the sacrament of the Eucharist for the first time. Christians baptized outside of the Catholic Church or those never baptized may be received by participating in a formation program such as the Rite of Christian Initiation of Adults. In all rites, after going through formation and making a profession of faith, candidates receive the sacraments of initiation at the Easter vigil on Holy Saturday.


          A person can excommunicate themselves or be excommunicated by committing particularly grave sins. Examples include violating the seal of confession (committed when a priest discloses the sins heard in the sacrament of Penance), persisting in heresy, creating schism, becoming an apostate or having an abortion. Throwing away or retaining for a sacrilegious purpose consecrated sacramental bread or wine received during the Eucharist is considered an excommunicable offense. Excommunication is the most severe ecclesiastical penalty because it prevents a person from validly receiving any Church sacrament. It can only be forgiven by the pope, the bishop of the diocese where the person resides, or priests authorized by him.


          


          Catholic institutions, personnel and demographics
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          In 2000, worldwide Catholic institutions totalled 408,637 parishes and missions, 125,016 primary and secondary schools, 1,046 universities, 5,853 hospitals, 8,695 orphanages, 13,933 homes for the elderly and handicapped and 74,936 dispensaries, leprosaries, nurseries and other institutions. Many of these institutions are at least partially staffed by religious sisters who comprise over two thirds of all Church personnel. As of 2000, there were 769,142 religious sisters and 194,454 religious priests and brothers in Africa, the America's, Asia, Europe and Oceania. In addition, there were 3,475 bishops, 914 archbishops, 183 cardinals, 405,178 diocesan and religious priests, 27,824 permanent deacons and 110,583 diocesan and religious seminarians (men studying for the priesthood).


          Church membership in 2007 exceeded 1.131billion people; a substantial increase over the 1970 figure of 654million. It is the largest Christian church encompassing over half of all Christians, one sixth of the world's population and is the largest organized body of any world religion, as such, it is known for its ability to use its transnational ties and organizational strength to bring significant resources to needy situations. Although the number of practicing Catholics worldwide is not reliably known, membership is growing particularly in Africa and Asia.


          Some parts of Europe and the Americas have experienced a priest shortage in recent years as the number of priests has not increased in proportion to the number of Catholics.


          The Latin American Church, known for its large parishes where the parishioner to priest ratio is the highest in the world, considers this to be a contributing factor in the rise of pentecostal and evangelical Christian denominations in the region. Secularism has seen a steady rise in Europe yet the Catholic presence there remains strong as evidenced by a large presence of Catholic institutions and personnel.


          With an unusually high number of adult baptisms, the Church is growing faster in Africa than anywhere else even though the continent is a centre of strife between Islam and Christianity and suffers the world's highest rate of AIDS.


          The Church in Asia is a significant minority among other religions yet its vibrance is evidenced by the large proportion of women religious, priests and parishes to total Catholic population.


          Oceania is overwhelmingly Christian with Catholic the majority denomination. There, the Church faces challenges in reaching indigenous populations where over 715 different languages are spoken. Of the 1.5 billion worldwide Catholics, 12% reside in Africa, 50% in the American continent, 10% are in Asia, 27% in Europe and 1% live in Oceania.


          


          Cultural influence


          The cultural influence of the Catholic Church has been vast, particularly upon western society. Many historians credit the Catholic Church for the brilliance and magnificence of Western art, citing the Church's consistent opposition to Byzantine iconoclasm, the development of Romanesque, Gothic and Renaissance art and the patronage of the Church for the great works of artists such as Giotto, Michelangelo, Raphael, Bernini and Leonardo da Vinci. Catholic monks developed the first forms of musical notation, and consequently an enormous body of religious music has been composed for the Catholic Church through the ages. This led directly to the emergence and development of the European tradition of classical music, and all its derivatives.
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          The church has been responsible for the development of several major orders of architecture. Early medieval Romanesque architecture combined massive walls, rounded arches and ceilings of masonry. To compensate for the absence of large windows, interiors were brightly painted with scenes from the Bible and the lives of the saints. Gothic architecture with its large windows and high, pointed arches, improved lighting and geometric harmony in a manner that was intended to direct the worshiper's mind to God who "orders all things". The Baroque style in art, music and architecture developed as a means of religious expression that was stirring and emotional, intended to stimulate religious fervor.


          Historians of science, including non-Catholics such as J.L. Heilbron, A.C. Crombie, David Lindberg, and Thomas Goldstein, have argued that the Church had a significant, positive influence on the development of civilization. They hold that, not only did monks save and cultivate the remnants of ancient civilization during the barbarian invasions, but that the Church promoted learning and science through its sponsorship of universities in the 11th and 12th centuries. St. Thomas Aquinas, the Church's "model theologian," not only argued that reason is in harmony with faith, he recognized that reason can contribute to understanding revelation, and so encouraged intellectual development. Catholic scientists such as Grosseteste,Copernicus and Mendel were responsible for significant advances in scientific knowledge.


          


          History


          


          Roman Empire


          The Catholic Church believes it came fully into being on the day of Pentecost when, according to scriptural accounts, the apostles emerged from hiding following the death of Jesus to preach and spread his message. According to church tradition, the apostles traveled to northern Africa, Asia Minor, Arabia, Greece, and Rome to found the first Christian communities. Historians believe that over 40 such communities were established by the year 100. From the first century, the Church of Rome was recognized as a doctrinal authority because it was believed that the Apostles Peter and Paul had led the Church there.
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          The apostles had already convened the first Church council, the Council of Jerusalem, in or around the year50 to reconcile differences concerning the Gentile mission. Although competing forms of Christianity emerged early and persisted into the fifth century, the Roman Church retained the practice of meeting in ecumenical councils to ensure that any internal doctrinal differences were quickly resolved. In the first few centuries of its existence, the Church formed its teachings and traditions into a systematic whole under the influence of theological apologists such as Pope Clement I, Ignatius of Antioch, Justin Martyr and Augustine of Hippo.


          Because early Christians refused to offer sacrifices to the Roman gods or to defer to Roman rulers as gods, they were frequently subject to persecution. Beginning under Nero in the first century, peresecution, at first intermittent, became more extensive by the mid-third century, culminating in the great persecution of Diocletian and Galerius, which was seen as a final attempt to wipe out Christianity. In spite of these persecutions Christianity continued to spread. The Edict of Milan of the Emperor Constantine I finally legalized Christianity in 313.


          In 325, the First Council of Nicaea was convened in response to the Arian challenge concerning the trinitarian nature of God. The council formulated the Nicene Creed as a basic statement of Christian belief. Emperor Constantine I commissioned the first Basilica of St. Peter and several other sites of lasting importance to Christianity. The observation of Sunday as the official day of worship, the use of the altar as the focal point of each church, the sign of the cross, and the liturgical calendar had been established by this time. By 380, Christianity had become the official religion of the Empire. In subsequent decades a series of ecumenical christological councils codified critical elements of the Church's theology. The Council of Rome in 382 set the Biblical canon, listing the accepted books of the Old and New Testament, and in 391 the Vulgate Latin translation of the Bible was made. The Councils of Ephesus in 431, and Chalcedon two decades later, clarified the nature of Jesus' incarnation. These definitions sparked Monophysite disagreements which led to the first of the Oriental Orthodox Churches breaking away from the Catholic Church.


          


          


          Early Middle Ages


          After the fall of the Western Roman Empire in 476, the Catholic faith competed with Arian Christianity for the conversion of the barbarian tribes. The 496 conversion of Clovis I, pagan king of the Franks, marked the beginning of a steady rise of the Catholic faith in the West.
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          In 530, Saint Benedict wrote his monastic Rule, which became a blueprint for the organization of monasteries throughout Europe. The new monasteries preserved classical craft and artistic skills while maintaining intellectual culture within their schools, scriptoria and libraries. As well as providing a focus for spiritual life, they functioned as agricultural, economic and production centers, particularly in remote regions, becoming major conduits of civilization. From 590 Pope Gregory the Great dramatically reformed church practice and administration, launching renewed missionary efforts. As the Visigoths and Lombards moved from Arianism toward Catholicism, missionaries such as Augustine of Canterbury, Saint Boniface, Willibrord and Ansgar took Catholic Christianity to the Germanic, Irish and Slavic peoples of northern Europe. Later missions reached the Vikings and other Scandinavians.


          In the early 700s, iconoclasm became a major source of conflict between the Eastern and Western churches. Under the direction of the Byzantine emperors, iconoclasts ordered the destruction of all religious images. Iconodules supported by the pope and the Western Church strongly opposed this. The dispute was resolved in 787 when the Second Council of Nicaea ruled in favour of icons. In 800, continuing disagreements with the east culminated when the pope crowned Charlemagne Holy Roman Emperor in the west. Charlemagne attempted to unify Western Europe through the common bond of Christianity, creating an improved system of education and establishing unified laws. However imperial interest created a problem for the church as succeeding emperors sought to impose increasingly tight control over the popes. Disagreements between the Eastern and Western churches arose again in 858, when Patriarch Ignatius of Constantinople, favored by the pope, was deposed for the more extreme Photios. The pope declared the election of Photios invalid and excommunicated him. The consequent long-running dispute added to the growing alienation between the churches.


          After a particularly acrimonious dispute over whether Constantinople or Rome held jurisdiction over the church in Sicily, the two Churches mutually excommunicated each other in 1054, resulting in the East-West Schism. The Western (Latin) branch of Christianity has since become known as the Catholic Church, while the Eastern (Greek) branch became known as the Eastern Orthodox Church. The Second Council of Lyon (1274) and the Council of Florence (1439) both failed to heal the schism. Some Eastern churches have subsequently reunited with the Catholic Church. Officially, the two churches remain in schism, although excommunications were mutually lifted in 1965.


          


          


          High Middle Ages


          The Cluniac reform of monasteries that had begun in 910 sparked a great monastic renewal. Monasteries introduced new crops, developed technologies such as metallurgy, and fostered the creation and preservation of literature. They could also function as credit establishments promoting economic growth. Monasteries, convents and cathedrals still operated virtually all schools and libraries. After 1100, some cathedral schools split into lower, grammar, schools and higher schools for advanced learning. First in Bologna, then at Paris and Oxford, some of these higher schools developed into universities, the direct ancestors of the modern Western institutions. Notable theologians such as Thomas Aquinas worked to explain the connection between human experience and faith. His Summa Theologica was a key intellectual achievement in its synthesis of Aristotelian thought and Christianity.
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          In 1095, Byzantine emperor Alexius I appealed to Pope Urban II for help in warding off a Turkish invasion. Urban launched a military campaign known as the First Crusade, believing that it might help to bring about reconciliation with Eastern Christianity. Fueled by reports of Muslim atrocities against Christians, the series of military campaigns that followed were intended to return the Holy Land to Christian control. The goal was not permanently realized, and episodes of brutality committed by the armies of both sides left a legacy of mutual distrust between Muslims and Western and Eastern Christians. The sack of Constantinople during the Fourth Crusade left Eastern Christians embittered, despite the fact that Pope Innocent III had expressly forbidden any such attack. In 2001, Pope John Paul II apologized to the Orthodox Christians for the sins of Catholics including the sacking of Constantinople in 1204.


          Cistercian monk Bernard of Clairvaux exerted great influence over the eight new monastic orders founded in the 12th century, including the Military Knights of the Crusades. His influence led Pope Alexander III to begin reforms that would lead to the establishment of canon law. In the following century, new mendicant orders were founded by Francis of Assisi and Dominic de Guzmn which brought consecrated religious life into urban settings.


          In the 12th century, members of the Dominican order attempted to convert the Cathars, a powerful heretical movement centered in southern France. Cathars held a dualistic belief in extreme asceticism, taught that all matter was evil, accepted suicide and denied the value of Church sacraments. After a papal legate was murdered by them in 1208, Pope Innocent III declared the Albigensian Crusade. Concern that matters had grown so out of hand prompted Innocent III to informally institute the first papal inquisition to to bring people considered heretics to trial. Formalized under Gregory IX, this Medieval inquisition executed an average of three people per year for heresy at its height. King Ferdinand and Queen Isabella formed an inquisition in 1480, originally to deal with distrusted ex-Jewish and ex-Muslim converts. Over a 350-year period, this Spanish Inquisition executed between 3,000 and 4,000people, representing around two percent of those accused. In 1482, Pope Sixtus IV condemned its excesses but Ferdinand ignored his protests. Despite their severities many historians consider that for centuries popular literature and Protestant propaganda have exaggerated the horrors of these inquisitions. Over all, one percent of those tried by the inquisitions received death penalties, leading many scholars to consider them rather lenient when compared to the secular courts of the period.


          A growing sense of church-state conflicts marked the 14th century. Clement V in 1309 became the first of seven popes to reside under French influence in the fortified city of Avignon. What became known as the Avignon Papacy ended in 1378 when, at the urging of Catherine of Siena and others, the papacy finally returned to Rome. With the death of Pope Gregory XI later that year, the papal election was strongly disputed. Supporters of Italian and French-backed candidates were unable to come to agreement, resulting in the Western schism in which for 38years, separate claimants to the papal throne sat in Rome and Avignon. Efforts at resolution further complicated the issue when a third, compromise, pope was elected in 1409. The matter was finally resolved in 1417 at the Council of Constance where the cardinals called upon all three claimants to the papal throne to resign, and held a new election naming Martin V pope.


          


          Late Medieval and Renaissance


          In the late 15th and early 16th centuries, European explorers and missionaries spread Catholicism to the Americas, Asia, Africa and Oceania. Pope Alexander VI, had awarded colonial rights over most of the newly discovered lands to Spain and Portugal. Under the patronato system, however, state authorities, not the Vatican, controlled all clerical appointments. In December 1511, Antonio de Montesinos, a Dominican friar, openly rebuked the Spanish rulers of Hispaniola for their mistreatment of the American natives, telling them "...you are in mortal sin...for the cruelty and tyranny you use in dealing with these innocent people". King Ferdinand enacted the Laws of Burgos and Valladolid in response. However enforcement was lax, and while some blame the Church for not doing enough to liberate the Indians, others point to the Church as the only voice raised on behalf of indigenous peoples. The issue resulted in a crisis of conscience in 16th-century Spain. The reaction of Catholic theologians, such as Bartolome de Las Casas and Francisco de Vitoria, led to debate on the nature of human rights and the birth of modern international law.


          In 1521 Spanish explorer Ferdinand Magellan made the first Catholic converts in the Philippines. The following year, the first Franciscan missionaries arrived in Mexico, establishing schools, model farms and hospitals. When some Europeans questioned whether the Indians were truly human and worthy of baptism, Pope Paul III in the 1537 bull Sublimis Deus confirmed that "the souls of the Indians were as immortal as those of Europeans". Over the next 150years, missions expanded into southwestern North America. Native people were often legally defined as children, and priests took on a paternalistic role, sometimes enforced with corporal punishment. Elsewhere, Portuguese missionaries under the Spanish Jesuit Francis Xavier evangelized in India and Japan. By the end of the 16th century tens of thousands of Japanese followed Roman Catholicism. Church growth came to a halt in 1597 under the Shogun Tokugawa Iemitsu who, in an effort to isolate the country from foreign influences, launched a severe persecution of Christians. Despite enforced isolation, a minority Christian population survived into the 19th century.
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          In Europe, the Renaissance marked a period of renewed interest in ancient and classical learning. It also brought a re-examination of accepted beliefs. Cathedrals and churches had long served as picture books and art galleries for millions of the uneducated. The stained glass windows, frescoes, statues and paintings retold the stories of the saints and of biblical characters. The Church sponsored great Renaissance artists like Michelangelo and Leonardo da Vinci. In 1509, however, the most famous scholar of the age, Erasmus, wrote The Praise of Folly, a work which captured a widely held unease about corruption in the Church. In this period, powerful and worldly men like Roderigo Borgia, ( Pope Alexander VI) had been able to win election to the papacy. Simony, nepotism, clerical wealth and hypocrisy all contributed to a general feeling among educated people that reform of some sort was necessary. In 1517, Martin Luther included his Ninety-Five Theses in a letter to several bishops. His theses protested key points of Catholic doctrine as well as the sale of indulgences. Huldrych Zwingli, John Calvin, and others further criticized Catholic teachings. These challenges developed into the Protestant Reformation. In Germany, the reformation led to a nine-year war between the Protestant Schmalkaldic League and the Catholic Emperor Charles V. In 1618 a far graver conflict, the Thirty Years' War, followed. In France, a series of conflicts termed the French Wars of Religion were fought from 1562 to 1598 between the Huguenots and the forces of the French Catholic League. King Henry IV's 1598 Edict of Nantes, which granted civil and religious toleration to Protestants was hesitantly accepted by Pope Clement VIII.


          The English Reformation was ostensibly based on Henry VIII's desire for annulment of his marriage with Catherine of Aragon. The Acts of Supremacy made the English monarch head of the new Church of England. Beginning in 1536, some 825monasteries throughout England, Wales and Ireland were dissolved and Catholic churches were confiscated. Henry VIII executed those like Thomas More who opposed him, but reaffirmed Catholic doctrines such as transubstantiation and the celibacy of the clergy in the Six Articles of 1539. This affirmation did not extend to papal authority or the dissolution of monasteries, and when he died in 1547 all monasteries, convents and shrines were gone. Mary I of England reunited the Church of England with Rome and, against much advice, persecuted Protestants. The following monarch, Elizabeth I re-imposed the Act of Supremacy, preventing Catholics from becoming members of professions, holding public office, voting or educating their children. Executions of Catholics under Elizabeth I eventually surpassed those of the Marian persecutions and persisted under subsequent English monarchs. Penal laws were also enacted in Ireland.
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          The Catholic Church responded to doctrinal challenges and abuses highlighted by the Reformation at the Council of Trent (15451563), which became the driving-force of the Counter-Reformation. Doctrinally, it reaffirmed central Catholic doctrines such as transubstantiation, and the requirement for love and hope as well as faith to attain salvation. It also made important structural reforms, most importantly by improving the education of the clergy and laity, and consolidating the central jurisdiction of the Roman Curia. New religious orders were founded, including the Theatines, Barnabites and Jesuits some of which became the great missionary orders of later years. The writings of figures such as Teresa of Avila, Francis de Sales and Philip Neri spawned new schools of spirituality within the Church. To popularize Counter-Reformation teachings, the Church encouraged the Baroque style in art, music and architecture. Baroque religious expression was deliberately stirring and emotional, intended to stimulate religious fervor.


          In 1582 Pope Gregory XII introduced the Gregorian Calendar to replace the increasingly inaccurate Julian Calendar, however the reform was resisted for centuries in many protestant countries.


          


          Enlightenment


          Toward the latter part of the 17th century, Pope Innocent XI attempted to reform abuses by the Church, including simony, nepotism and the lavish papal expenditures that had caused him to inherit a papal debt of 50,000,000 scudi. He promoted missionary activity across the world, tried to unite Europe against Turkish invasion, and condemned religious persecution of all kinds. In 1685 King Louis XIV of France issued the Revocation of the Edict of Nantes, ending a century-long experiment in religious toleration. However, the religious conflicts of the Reformation era had provoked a backlash against Christianity. Secular powers gained control of virtually all major Church appointments as well as many of the Church's properties. In France, Louis XIV endorsed Gallicanism as a means to weaken and control the church. Jansenism and the attacks of thinkers such as Denis Diderot challenged fundamental doctrines of the Church. Matters grew still worse with the violent anti-clericalism of the French Revolution. When large numbers of priests refused to take an oath of obedience to the National Assembly, the Church was outlawed, to be replaced by a new religion of the worship of "Reason". All monasteries were shut down or destroyed, 30,000priests were exiled and hundreds more were killed.


          Pope Pius VI joined the First Coalition against the revolutionaries, but was imprisoned by French troops when Napoleon Bonaparte invaded Italy, dying in 1799 after six weeks of captivity. To win popular support for his rule, however, Napoleon re-established the Catholic Church in France through the Concordat of 1801. All over Europe, the end of the Napoleonic wars brought Catholic revival, renewed enthusiasm, and new respect for the papacy following the depredations of the previous era.
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          In the Americas, Franciscan priest Junpero Serra founded a series of new missions in cooperation with the Spanish government and military. These missions brought grain, cattle and a new way of living to the Indian tribes of California. San Francisco was founded in 1776 and Los Angeles in 1781. However, in bringing Western civilization to the area, the missions have been held responsible for the loss of nearly a third of the native population, primarily through disease.


          In South America, Jesuits missionaries protected native peoples from enslavement by establishing semi-independent settlements called reductions. Pope Gregory XVI, challenging Spanish and Portuguese sovereignty, appointed his own candidates as bishops in the colonies, condemned slavery and the slave trade in 1839 (papal bull In Supremo Apostolatus), and approved the ordination of native clergy in spite of government racism.


          In China, however, the Chinese Rites controversy led the Kangxi Emperor to outlaw Christian missions in 1721. This controversy added fuel to growing criticism of the Jesuits who were seen to symbolize the independent power of the Church, and in 1773, European rulers united to force Pope Clement XIV to dissolve the order. The Jesuits were eventually restored in the 1814 papal bull Sollicitudo omnium ecclesiarum.


          


          Industrial age


          In Latin America, anti-clerical regimes came to power from the 1830s onward. One such regime emerged in Mexico in 1860. Church properties were confiscated and basic civil and political rights were denied to religious orders and the clergy. Harsh enforcement of these measures in later decades led to an uprising known as the Cristero War. Between 1926 and 1934, over 3,000 priests were exiled or assassinated. Despite persecution, the Church in Mexico continued to grow, and a 2000 census reported that 88percent of Mexicans identify as Catholic. In 1954, under General Juan Pern, Argentina saw destruction of churches, denunciations of clergy and confiscation of Catholic schools.


          In 1870, the First Vatican Council affirmed the doctrine of papal infallibility when exercised in specifically defined pronouncements. Controversy over this and other issues resulted in a small breakaway movement called the Old Catholic Church.


          


          The Industrial Revolution brought growing concern about the deteriorating working and living conditions of urban workers. In 1891, influenced by the German Catholic industrialist Lucien Harmel, Pope Leo XIII published the encyclical Rerum Novarum. This set out Catholic social teaching in terms that rejected socialism but advocated the regulation of working conditions, the establishment of a living wage and the right of workers to form trade unions.


          By the close of the 19th century European powers had gained control of most of the African contintent, introducing massive change. Catholic missionaries followed colonial governments into Africa, building schools, monasteries and churches.


          In the 1937 encyclical Mit brennender Sorge, drafted by the future Pope Pius XII, Pope Pius XI warned Catholics that antisemitism is incompatible with Christianity. After World War II historians such as David Kertzer accused the Church of encouraging centuries of antisemitism, and Pope Pius XII of not doing enough to stop Nazi atrocities. Prominent members of the Jewish community, including Golda Meir, Albert Einstein, Moshe Sharett and Rabbi Isaac Herzog contradicted the criticisms and spoke highly of Pius' efforts to protect Jews, while others such as rabbi David G. Dalin noted that "hundreds of thousands" of Jews were saved by the Church. Even so, Pope John Paul II acknowledged past sins of the Church against Jews, and in 2000 formally apologized to the Jewish people by inserting a prayer at Jerusalem's Western Wall."


          In the aftermath of World War II communist governments in Eastern Europe severely restricted religious freedoms. The Church's resistance and the leadership of Pope John Paul II have been credited with hastening the downfall of communist governments across Europe in 1991, even though some priests collaborated with the regime.


          


          Vatican II


          The Catholic Church engaged in a comprehensive process of reform following the Second Vatican Council (196265). Intended as a continuation of Vatican I, under Pope John XXIII the council developed into an engine of modernisation. As well as making pronouncements on religious freedom, the nature of the church and the mission of the laity and, the council approved a revision of formal worship, permitting the Latin liturgical rites to use vernacular languages as well as Latin during mass and other sacraments. Christian unity became a greater priority. In addition to finding more common ground with Protestant churches, the Catholic Church has discussed the possibility of unity with the Eastern Orthodox Church.


          Changes to old rites and ceremonies following Vatican II stunned many Catholics and produced a variety of responses. Some stopped going to church, while others tried to preserve the old liturgy with the help of sympathetic priests. The latter formed the basis of today's Traditionalist Catholic groups, which believe that the reforms of Vatican II have gone too far in departing from traditional church norms. According to Professor Thomas Bokenkotter, however, most catholics "accepted the changes more or less gracefully but with little enthusiasm and have learned to take in stride the continuing series of changes that have modified not only the Mass but the other sacraments as well." Liberal Catholics form another dissenting group. They typically take a less literal view of the Bible and of divine revelation, and sometimes disagree with official Church views on social and political issues. The most famous liberal theologian of recent times has been Hans Kng, whose unorthodox views of the incarnation, and his denials of infallibility led to Church withdrawal of his authorization to teach as a Catholic in 1979.


          In the 1960s, growing social awareness and politicization in the Latin American Church gave birth to liberation theology. Peruvian priest, Gustavo Gutirrez, became one of the movement's most influential scholars. The 1979 bishops' conference in Mexico officially declared the Latin American Church's "preferential option for the poor". Salvadoran Archbishop scar Romero became the region's most famous contemporary martyr in 1980, when he was murdered while saying mass by forces allied with the government. Both Pope John Paul II and Pope Benedict XVI (as Cardinal Ratzinger) denounced the movement. The Brazilian theologian Leonardo Boff was twice ordered to cease publishing and teaching. While Pope John Paul II was criticized for his severity in dealing with proponents of the movement, he maintained that the Church, in its efforts to champion the poor, should not do so by resorting to violence or partisan politics. The movement is still alive in Latin America today, though the Church now faces the challenge of Pentecostal revival in much of the region.
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          The sexual revolution of the 1960s brought challenging issues for the Church. Pope Paul VI's 1968 encyclical Humanae Vitae affirmed the sanctity of life from conception to natural death, rejected the use of contraception, and declared both abortion and euthanasia to be murder. The Church's rejection of the use of condoms has provoked criticism, especially with respect to countries where AIDS and HIV have attained epidemic proportions. The Church maintains that countries like Kenya, where behavioural changes are endorsed instead of condom use, have experienced greater progress towards controlling the disease than countries solely promoting condoms. Efforts to lead the Church to consider the ordination of women led Pope John Paul II to issue the 1988 encyclical Mulieris Dignitatem that declared that women had a different, yet equally important role in the Church. In 1994 the encyclical Ordinatio Sacerdotalis further explained that the Church follows the example of Jesus, who chose only men for the specific priestly duty. In 1995 Pope John Paul II stated that the death penalty was appropriate only when it was the only way to defend society, and the modern penal system made this option rare or nonexistent.


          Several major lawsuits emerged in 2001 claiming that priests had sexually abused minors. Some priests resigned, others were defrocked and jailed and financial settlements were agreed with many victims. In the US, where the vast majority of sex abuse cases occurred, the United States Conference of Catholic Bishops commissioned a comprehensive study that found that four percent of all priests who served in the US from 1950 to 2002 faced some sort of sexual accusation. The Church was widely criticized when it emerged that some bishops had known about abuse allegations, and reassigned many of the accused after first sending them to psychiatric counseling. Some bishops and psychiatrists contended that the prevailing psychology of the times suggested that people could be cured of such behaviour through counseling. Pope John Paul II responded by declaring that "there is no place in the priesthood and religious life for those who would harm the young". The US Church instituted reforms to prevent future abuse by requiring background checks for Church employees; and, because the vast majority of victims were teenage boys, the worldwide Church also prohibited the ordination of men with "deepseated homosexual tendencies". It now requires dioceses faced with an allegation to alert the authorities, conduct an investigation and remove the accused from duty. In 2008, Cardinal Cludio Hummes, head of the Vatican Congregation for the Clergy, affirmed that the scandal was an "exceptionally serious" problem, but estimated that it was "probably caused by 'no more than 1 per cent'" of the over 400,000 Catholic priests worldwide. Some commentators, such as journalist Jon Dougherty, have argued that media coverage of the issue has been excessive, given that the same problems plague other institutions such as the US public school system with much greater frequency.


          


          Catholicism today


          With the election of Pope Benedict XVI in 2005, the Church saw largely a continuation of the policies of his predecessor, John Paul II, with some notable exceptions. Benedict lowered the barriers for laicization, reverted the decision of his predecessor regarding papal elections, and decentralized beatification. His first encyclical Deus Caritas Est (God is Love) discussed love and sex without mentioning the continued opposition of the Catholic Church to several views on sexuality. In an address at the University of Regensburg, Germany, Benedict maintained that in the Western world, to a large degree, only positivistic reason and philosophy are valid. Yet the world's profoundly religious cultures see this exclusion of the divine, as an attack on their most profound convictions. A concept of reason which excludes the divine, is incapable of entering into the dialogue of cultures, according to Benedict. During this Regensburg address Benedict quoted a Byzantine emperor who said Muhammad had brought the world only things "evil and inhuman". After the Pope explained his quote, the dialogue continued, with cordial meetings of Islam representatives in Turkey, and the ambassadors of Muslim countries in 2007. A May 2008 declaration agreed on between Benedict and Muslims, led by Mahdi Mostafavi stressed, that religion is essentially non-violent and that violence can be justified neither by reason nor by faith. Pope Benedict has spoken out against human rights abuses in China, Darfur, and Iraq and encouraged protection of the environment and the poor. He spoke strongly against drug dealers in Latin America, against abuse scandals, and Catholic politicians supporting legalized abortion.


          In 2007, the Congregation for the Doctrine of the Faith clarified the Catholic Church's position vis-a-vis other Christian communities. Quoting the statement of Pope Paul VI: "What the Church has taught down through the centuries, we also teach: that there is only one Church", the Vatican insisted that while communities separated from the Catholic Church can be instruments of salvation, only those with apostolic succession can be properly termed "churches". Some Protestants representatives were not surprised, others announced themselves insulted by the document, which also stressed the Church's commitment to ecumenical dialogue. A Church official told Vatican radio that any dialogue is facilitated when parties are clear about their identity. Important ethical decisions during the pontificate of Benedict XVI involved continued nutrition and hydration for persons in a vegetative status. While making many exceptions, the Church ruled that "the provision of water and food, even by artificial means, always represents a natural means for preserving life."
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                    	Religion

                    	Roman paganism, later Christianity
                  


                  
                    	Government

                    	Monarchy
                  


                  
                    	Emperor
                  


                  
                    	- 27 BC  AD 14

                    	Augustus
                  


                  
                    	- 475476

                    	Romulus Augustus
                  


                  
                    	Consul

                    	
                  


                  
                    	- 2723 BC

                    	Augustus
                  


                  
                    	- 476

                    	Basiliscus
                  


                  
                    	Legislature

                    	Roman Senate
                  


                  
                    	Historical era

                    	Classical antiquity
                  


                  
                    	-Augustus Caesar proclaimed princeps

                    	27 BC
                  


                  
                    	- Battle of Actium

                    	September 2, 31 BC
                  


                  
                    	-Octavian proclaimed Augustus

                    	16 January 27 BC
                  


                  
                    	- Diocletian splits imperial administration between east and west

                    	285
                  


                  
                    	-Constantine I declares Constantinople new imperial capital

                    	330
                  


                  
                    	- Romulus Augustus deposed by Odoacer

                    	September 4, 476
                  


                  
                    	Area
                  


                  
                    	-25 BC

                    	2,750,000km (1,061,781sqmi)
                  


                  
                    	-50

                    	4,200,000km (1,621,629sqmi)
                  


                  
                    	-117

                    	5,000,000km (1,930,511sqmi)
                  


                  
                    	-390

                    	4,400,000km (1,698,849sqmi)
                  


                  
                    	Population
                  


                  
                    	-25 BC est.

                    	56,800,000
                  


                  
                    	 Density

                    	20.7/km (53.5/sqmi)
                  


                  
                    	-117 est.

                    	88,000,000
                  


                  
                    	 Density

                    	17.6/km (45.6/sqmi)
                  


                  
                    	Currency

                    	Solidus, Aureus, Denarius, Sestertius, As
                  

                

              
            

          


          The Roman Empire is the phase of the ancient Roman civilization characterized by an autocratic form of government. The Roman Empire succeeded the 500-year-old Roman Republic (510 BC  1st century BC), which had been weakened by the conflict between Gaius Marius and Sulla and the civil war of Julius Caesar against Pompey the Great. Several dates are commonly proposed to mark the transition from Republic to Empire, including the date of Julius Caesar's appointment as perpetual dictator (44 BC), the victory of Caesar's heir Octavian at the Battle of Actium ( September 2, 31 BC), and the Roman Senate's granting to Octavian the honorific Augustus. ( January 16, 27 BC).


          The Latin term Imperium Romanum (Roman Empire), probably the best-known Latin expression where the word imperium denotes a territory, indicates the part of the world under Roman rule. From the time of Augustus to the Fall of the Western Empire, Rome's dominion covered all of the following: England and Wales; most of Europe (west of the Rhine and south of the Alps); coastal northern Africa, together with the adjacent province of Egypt; the Balkans, the Black Sea, and Asia Minor; and also much of the Levant. Hence the Imperium Romanum subsumed, west-to-east, modern-day Portugal, Spain, England and France, Italy, Albania and Greece, the Balkans, Turkey, and parts of eastern, and southern Germany; southward it embraced parts of the Middle East: present day Syria, Lebanon, Israel, Jordan and more; thence southwestward it included the whole of ancient Egypt, then swept westward to contain the coastal regions of what are today Libya, Tunisia, Algeria, and Morocco, out to the longitudes just west of Gibraltar. Most of the people living there called themselves Romans, and lived under Roman law. Roman expansion began long before the state was changed into a monarchy and reached its zenith under Emperor Trajan with the conquest of Dacia (i.e., modern Romania and Moldova, as well as parts of Hungary, Bulgaria and Ukraine), in AD 106, and Mesopotamia in 116 (subsequently returned by Hadrian). At this territorial peak, the Roman Empire controlled approximately 5,900,000km (2,300,000sqmi) of land surface, and so encompassed the Mediterranean Sea that the Romans called it mare nostrum - "our sea". Rome's influence upon the language, religion, architecture, philosophy, law and government of nations around the world continues to this day.


          The end of the Roman Empire is sometimes placed at 4 September 476 AD, when the last emperor of the Western Roman Empire, Romulus Augustus, was deposed and not replaced. Before this date, however, the Empire had been divided into Western and Eastern halves, Emperor Diocletian, who retired in 305, having been the last sole Emperor of an undivided Empire. The Western Roman Empire declined and fell apart (see Decline of the Roman Empire) in the course of the 5th century. The Eastern Roman Empire, known today as the Byzantine Empire, preserved Greco-Roman legal and cultural traditions along with Hellenic and Orthodox Christian elements for another millennium, until its eventual collapse with the conquest of Constantinople at the hands of the Ottoman Empire in 1453.


          


          Evolution of Imperial Rome
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          Traditionally, historians make a distinction between the Principate, the period following Augustus until the Crisis of the Third Century, and the Dominate, the period from Diocletian until the end of the empire in the west. According to this distinction, during the Principate (from the Latin word princeps, meaning "first citizen") the realities of absolutism were formally concealed behind republican forms; while during the Dominate (from the word dominus, meaning "master" or "owner") imperial power was clearly shown, with golden crowns and ornate imperial ritual. More recently, historians have established that the situation was far more nuanced: certain historical forms continued until the Byzantine period, more than one thousand years after they were created, and displays of imperial majesty were common from the earliest days of the Empire.


          


          The first emperor


          No definitive answer exists regarding the identity of the first emperor of Rome. Under a purely technical point of view there is no clear "first emperor", as the title itself was not an official post in the Roman constitutional systemrather, it was an amalgam of separate roles.
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          Julius Caesar was a Dictator Perpetuus ( dictator for life), which was a highly irregular form of dictator, an official position in the Roman Republic. By law, the rule of a dictator would normally never exceed six months. The form created by Caesar was therefore quite contrary to the basic principles of the Roman Republic. Nevertheless, officially his authority rested upon this republican title, however irregular it might have been, and therefore he is considered a republican official. Several senators, among them many former enemies who had been "graciously" pardoned by him, grew fearful that he would crown himself and try to establish a monarchy. Accordingly, they conspired to assassinate him, and on the Ides of March, 44 BC, the life-long dictator perished under the blades of his assassins.


          Octavian, his grand-nephew, adopted son and political heir, learned from the mistake of his predecessor and never claimed the widely feared title dictator, disguising his power under republican forms much more carefully. All this was intended to foster the illusion of a restoration of the Republic. He received several titles like Augustus"the elevated one", and Princepstranslated as "first citizen of the Roman republic" or as "first leader of the Roman Senate". The latter had been a title awarded for those who had served the state well; Pompey had held that title.


          In addition, Augustus (as he was named thereafter) was granted the right to wear the Civic Crown of laurel and oak. Officially, however, none of these titles or the Civic Crown granted Augustus any additional powers or authority; he was simply a highly honored Roman citizen who held the consulship. Augustus also became Pontifex Maximus after the death of Marcus Aemilius Lepidus in 13 BC. He also received several additional and extraordinary powers without claiming too many titles. In the end, he only needed the authority itself, not all the titles.


          


          From the Republic to the Principate: Augustus (27 BC  AD 14)
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          The Battle of Actium resulted in the defeat and subsequent suicides of Mark Antony and Cleopatra. Octavian had also executed Cleopatra's young son and co-ruler, Caesarion. Caesarion may have been the (only) son of Julius Caesar. Therefore, by killing Caesarion, Octavian removed any possibility of a male rival emerging with closer blood ties to Julius Caesar. Octavian, now sole ruler of Rome, began a full-scale reformation of military, fiscal and political matters. These were intended to stabilize and pacify the Roman world and also to cement acceptance of the new regime.


          Upon Octavian's accession as ruler of the Roman world, the Roman Senate gave Octavian the name Augustus. He had already adopted the title imperator, "commander-in-chief", as his first name. It was a term that dated back to the days of the Republic and later evolved into emperor.


          As adopted heir of Caesar, Augustus preferred to be called by this name. Caesar was a component of his family name. Julio-Claudian rule lasted for almost a century (from Julius Caesar in the mid-1st century BC to the emperor Nero in the mid-1st century AD). By the time of the Flavian Dynasty, and the reign of Vespasian, and that of his two sons, Titus and Domitian, the term Caesar had evolved, almost de facto, from a family name into a formal title. Derivatives of this title (such as czar and kaiser) endure to this day.


          The Roman legions, which had reached an unprecedented number (around 50) because of the civil wars, were reduced to 28. Several legions, particularly those with members of doubtful loyalties, were simply disbanded. Other legions were amalgamated, a fact hinted by the title Gemina (Twin). Augustus also created nine special cohorts, ostensibly to maintain the peace in Italy, keeping at least three of them stationed at Rome. These cohorts became known as the Praetorian Guard.


          Octavian realized that autocracy and kingship were things that Romans had not experienced for centuries, and were wary of. Octavian did not want to be viewed as a tyrant and sought to retain the illusion of the constitutional republic. He attempted to make it seem as though the constitution of the Roman Republic was still functional. Even Rome's past dictators, such as the brutal Lucius Cornelius Sulla, had only ruled Rome for short spans of time, never more than a year or two (with the exception of Julius Caesar). In 27 BC, Octavian officially tried to relinquish all his extraordinary powers to the Roman Senate. In a carefully staged way, the senators, who by this time were mostly his partisans, refused and begged him to keep them for the sake of the republic and the people of Rome. Reportedly, the suggestion of Octavian stepping down as consul led to rioting amongst the Plebeians in Rome. A compromise was reached between the Senate and Octavian, known as the First Settlement. This agreement gave Augustus legitimacy as an autocrat of the people, and ensured that he would not be considered a tyrant, starting the long period that would be known as Pax Romana.


          Octavian split with the Senate the governorships of the provinces. The unruly provinces at the borders, where the vast majority of the legions were stationed, were administrated by imperial legates, chosen by the emperor himself. These provinces were classified as imperial provinces. The governors of the peaceful senatorial provinces were chosen by the Senate. These provinces were usually peaceful and only a single legion was stationed in the senatorial province of Africa.
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          Before the Senate controlled the treasury, Augustus had mandated that the taxes of the Imperial provinces be destined to the Fiscus, which was administrated by persons chosen by, and answerable only to, Augustus. The revenue of the senatorial provinces continued to be sent to the Aerarium, under the supervision of the Senate. This effectively made Augustus richer than the Senate, and more than able to pay the salarium (salary) of the legionaries, ensuring their continued loyalty. This was ensured by the Imperial province of Roman Egypt, which was incredibly wealthy and also the most important grain supplier for the whole empire. Senators were forbidden to even visit this province, as it was largely considered the personal fiefdom of the emperor himself.


          Augustus renounced his consulship in 23 BC, but retained his consular imperium, leading to a second compromise between Augustus and the Senate known as the Second Settlement. Augustus was granted the authority of a tribune (tribunicia potestas), though not the title, which allowed him to convene the Senate and people at will and lay business before it, veto the actions of either the Assembly or the Senate, preside over elections, and gave him the right to speak first at any meeting. Also included in Augustus's tribunician authority were powers usually reserved for the Roman censor; these included the right to supervise public morals and scrutinize laws to ensure they were in the public interest, as well as the ability to hold a census and determine the membership of the Senate. No tribune of Rome ever had these powers, and there was no precedent within the Roman system for consolidating the powers of the tribune and the censor into a single position, nor was Augustus ever elected to the office of Censor. Whether censorial powers were granted to Augustus as part of his tribunician authority, or he simply assumed these responsibilities, is still a matter of debate.


          In addition to tribunician authority, Augustus was granted sole imperium within the city of Rome itself; all armed forces in the city, formerly under the control of the praefects, were now under the sole authority of Augustus. Additionally, Augustus was granted imperium proconsulare maius (power over all proconsuls), the right to interfere in any province and override the decisions of any governor. With maius imperium, Augustus was the only individual able to grant a triumph to a successful general as he was ostensibly the leader of the entire Roman army.


          All of these reforms were highly unusual in the eyes of Roman republican tradition, but the Senate was no longer composed of the republican patricians who had the courage to murder Caesar. Most of these senators had died in the Civil Wars, and the leaders of the conservative Republicans in the senate, such as Cato and Cicero, had long since died. Octavian had purged the Senate of any remaining suspect elements and planted the body with his own partisans. How free a hand the Senate had in all these transactions, and what backroom deals were made, remains unknown.


          Attempting to secure the borders of the empire upon the rivers Danube and Elbe, Octavian ordered the invasions of Illyria, Moesia, and Pannonia (south of the Danube), and Germania (west of the Elbe). At first everything went as planned, but then disaster struck. The Illyrian tribes revolted and had to be crushed, and three full legions under the command of Publius Quinctilius Varus were ambushed and destroyed at the Battle of the Teutoburg Forest in AD 9 by German barbarians under the leadership of Arminius. Being cautious, Augustus secured all territories west of Rhine and contented himself with retaliatory raids. The rivers Rhine and Danube became the permanent borders of the Roman empire in the North.


          Julio-Claudian Dynasty (1468)


          Augustus had three grandsons by his daughter Julia. None of the three lived long enough to succeed him. He therefore was succeeded by his stepson Tiberius, the son of his wife Livia from her first marriage. Augustus was a scion of the gens Julia (the Julian family), one of the most ancient patrician clans of Rome, while Tiberius was a scion of the gens Claudia, only slightly less ancient than the Julians. Their three immediate successors were all descended both from the gens Claudia, through Tiberius's brother Nero Claudius Drusus, and from gens Julia, either through Julia the Elder, Augustus's daughter from his first marriage ( Caligula and Nero), or through Augustus's sister Octavia Minor (Claudius). Historians thus refer to their dynasty as "Julio-Claudian".


          


          Tiberius (1437)


          The early years of Tiberius's reign were peaceful and relatively benign. Tiberius secured the overall power of Rome and enriched its treasury. However, Tiberius's reign soon became characterized by paranoia and slander. In 19, he was widely blamed for the death of his nephew, the popular Germanicus. In 23 his own son Drusus died. More and more, Tiberius retreated into himself. He began a series of treason trials and executions. He left power in the hands of the commander of the guard, Lucius Aelius Sejanus. Tiberius himself retired to live at his villa on the island of Capri in 26, leaving administration in the hands of Sejanus, who carried on the persecutions with relish. Sejanus also began to consolidate his own power; in 31 he was named co-consul with Tiberius and married Livilla, the emperor's niece. At this point he was "hoisted by his own petard": the emperor's paranoia, which he had so ably exploited for his own gain, was turned against him. Sejanus was put to death, along with many of his associates, the same year. The persecutions continued until Tiberius's death in 37.


          


          Caligula (3741)


          At the time of Tiberius's death most of the people who might have succeeded him had been brutally murdered. The logical successor (and Tiberius's own choice) was his grandnephew, Germanicus's son Gaius (better known as "Caligula" or "little boots"). Caligula started out well, by putting an end to the persecutions and burning his uncle's records. Unfortunately, he quickly lapsed into illness. The Caligula that emerged in late 37 demonstrated features of mental instability that led modern commentators to diagnose him with such illnesses as encephalitis, which can cause mental derangement, hyperthyroidism, or even a nervous breakdown (perhaps brought on by the stress of his position). Whatever the cause, there was an obvious shift in his reign from this point on, leading his biographers to think he was insane.


          Most of what history remembers of Caligula comes from Suetonius, in his book Lives of the Twelve Caesars. According to Seutonius, Caligula once planned to appoint his favorite horse Incitatus to the Roman Senate. He ordered his soldiers to invade Britain to fight the Sea God Neptune, but changed his mind at the last minute and had them pick sea shells on the northern end of France instead. It is believed he carried on incestuous relations with his sisters. He ordered a statue of himself to be erected in the Temple at Jerusalem, which would have undoubtedly led to revolt had he not been dissuaded from this plan by his friend king Herod. He ordered people to be secretly killed, and then called them to his palace. When they did not appear, he would jokingly remark that they must have committed suicide. In 41, Caligula was assassinated by the commander of the guard Cassius Chaerea. The only member of the imperial family left to take charge was his uncle, Tiberius Claudius Drusus Nero Germanicus.


          


          Claudius (4154)


          Claudius had long been considered a weakling and a fool by the rest of his family. He was, however, neither paranoid like his uncle Tiberius, nor insane like his nephew Caligula, and was therefore able to administer the empire with reasonable ability. He improved the bureaucracy and streamlined the citizenship and senatorial rolls. He also proceeded with the conquest and colonization of Britain (in 43), and incorporated more Eastern provinces into the empire. He ordered the construction of a winter port for Rome, at Ostia, thereby providing a place for grain from other parts of the Empire to be brought in inclement weather.


          In his own family life, Claudius was less successful. His wife Messalina cuckolded him; when he found out, he had her executed and married his niece, Agrippina the Younger. She, along with several of his freedmen, held an inordinate amount of power over him, and although there are conflicting accounts about his death, she may very well have poisoned him in 54. Claudius was deified later that year. The death of Claudius paved the way for Agrippina's own son, the 17-year-old Lucius Domitius Nero.


          


          Nero (5468)


          Nero ruled from 54 to 68. During his rule, Nero focused much of his attention on diplomacy, trade, and increasing the cultural capital of the empire. He ordered the building of theatres and promoted athletic games. His reign included a successful war and negotiated peace with the Parthian Empire (5863), the suppression of the Brython revolt (6061) and improving cultural ties with Greece. Nero, though, is remembered as a tyrant and the emperor who "fiddled while Rome burned" in 64. A military coup drove Nero into hiding. Facing execution at the hands of the Roman Senate, he reportedly committed suicide in 68. His last words were, "What an artist dies in me."


          


          Rebellions


          In peacetime it was relatively easy to manage the empire from its capital city, Rome. Rebellions were expected to occur from time to time: a general or a governor would gain the loyalty of his officers through a mixture of personal charisma, promises and simple bribes. A conquered tribe would rebel, or a conquered city would revolt. This would be a bad, but not a catastrophic, event. The Roman legions were spread around the borders, and the rebel leader wouldin normal circumstanceshave only one or two legions under his command. Loyal legions would be detached from other points of the empire, and would eventually drown the rebellion in blood. This happened even more easily in cases of a small local native uprising, as the rebels would normally have no great military experience. Unless the emperor was weak, incompetent, hated, and/or universally despised, these rebellions would be a local and isolated event.


          During real wartime however, which could develop from a rebellion or an uprising, like the massive Jewish rebellion, this was totally and dangerously different. In a full-blown military campaign, the legions under the command of the generals like Vespasian were of a much greater number. Therefore a paranoid or wise emperor would hold some members of the general's family as hostages, to make certain of the latter's loyalty. In effect, Nero held Domitian and Quintus Petillius Cerialis the governor of Ostia, who were respectively the younger son and the brother-in-law of Vespasian. In normal circumstances this would be quite enough. In fact, the rule of Nero ended with the revolt of the Praetorian Guard who had been bribed in the name of Galba. It became all too obvious that the Praetorian Guard was a sword of Damocles, whose loyalty was all too often bought and who became increasingly greedy. Following their example the legions at the borders would also increasingly participate in the civil wars. This was a dangerous development as this would weaken the whole Roman Army.


          The main enemy in the West were, arguably, the "barbarian tribes" beyond the Rhine and the Danube. Augustus had tried to conquer them, but ultimately failed and these "barbarians" were greatly feared. But by and large they were left in peace, in order to fight amongst themselves, and were simply too divided to pose a serious threat.
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          In the East lay the empire of Parthia (Persia). Crassus, a member of the First Triumvirate during the late republic, attempted an invasion in 53 BC, but was defeated by Persian forces led by Surena in the Battle of Carrhae. Any Parthian invasion was confronted and usually defeated, but the threat itself was ultimately impossible to destroy. Parthia would eventually become Rome's greatest rival and foremost enemy.


          In the case of a Roman civil war these two enemies would seize the opportunity to invade Roman territory in order to raid and plunder. The two respective military frontiers became a matter of major political importance because of the high number of legions stationed there. All too often the local generals would rebel, starting a new civil war. To control the western border from Rome was easy, as it was relatively close. To control both frontiers, at the same time, during wartime, was somewhat more difficult. If the emperor was near the border in the East, chances were high that an ambitious general would rebel in the West and vice versa. It was no longer enough to be a good administrator; emperors were increasingly near the troops in order to control them and no single Emperor could be at the two frontiers at the same time. This problem would plague the ruling emperors time and time again and many future emperors would follow this path to power.


          


          Year of the Four Emperors (6869)


          The forced suicide of emperor Nero, in 68, was followed by a brief period of civil war (the first Roman civil war since Antony's death in 31 BC) known as the "year of the four emperors". Between June 68 and December 69, Rome witnessed the successive rise and fall of Galba, Otho and Vitellius until the final accession of Vespasian, first ruler of the Flavian dynasty. This period of civil war has become emblematic of the cyclic political disturbances in the history of the Roman Empire. The military and political anarchy created by this civil war had serious implications, such as the outbreak of the Batavian rebellion.


          


          Flavian dynasty (6996)
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          The Flavians, although a relatively short-lived dynasty, helped restore stability to an empire on its knees. Although all three have been criticized, especially based on their more centralized style of rule, they issued reforms that created a stable enough empire to last well into the 3rd century. However, their background as a military dynasty led to further marginalization of the senate, and a conclusive move away from princeps, or first citizen, and toward imperator, or emperor.


          


          Vespasian (6979)


          Vespasian was a remarkably successful Roman general who had been given rule over much of the eastern part of the Roman Empire. He had supported the imperial claims of Galba, after whose death Vespasian became a major contender for the throne. Following the suicide of Otho, Vespasian was able to take control of Rome's winter grain supply in Egypt, placing him in a good position to defeat his remaining rival, Vitellius. On December 20, 69, some of Vespasian's partisans were able to occupy Rome. Vitellius was murdered by his own troops and, the next day, Vespasian, then sixty years old, was confirmed as Emperor by the Senate.


          Although Vespasian was considered an autocrat by the senate, he mostly continued the weakening of that body that had been going since the reign of Tiberius. The degree of the Senate's subservience can be seen from the post-dating of his accession to power, by the Senate, to July 1, when his troops proclaimed him emperor, instead of December 21, when the Senate confirmed his appointment. Another example was his assumption of the censorship in 73, giving him power over the make up the Senate. He used that power to expel dissident senators. At the same time, he increased the number of senators from 200, at that low level because of the actions of Nero and the year of crisis that followed, to 1,000; most of the new senators coming not from Rome but from Italy and the urban centers within the western provinces.


          Vespasian was able to liberate Rome from the financial burdens placed upon it by Nero's excesses and the civil wars. To do this, he not only increased taxes, but created new forms of taxation. Also, through his power as censor, he was able to carefully examine the fiscal status of every city and province, many paying taxes based upon information and structures more than a century old. Through this sound fiscal policy, he was able to build up a surplus in the treasury and embark on public works projects. It was he who first commissioned the Amphitheatrum Flavium (Colosseum); he also built a forum whose centerpiece was a temple to Peace. In addition, he allotted sizable subsidies to the arts, creating a chair of rhetoric at Rome.


          Vespasian was also an effective emperor for the provinces in his decades of office, having posts all across the empire, both east and west. In the west he gave considerable favoritism to Hispania (the Iberian Peninsula, comprising modern Spain and Portugal) in which he granted Latin rights to over three hundred towns and cities, promoting a new era of urbanization throughout the western (formerly barbarian) provinces. Through the additions he made to the Senate he allowed greater influence of the provinces in the Senate, helping to promote unity in the empire. He also extended the borders of the empire, mostly done to help strengthen the frontier defenses, one of Vespasian's main goals. The crisis of 69 had wrought havoc on the army. One of the most marked problems had been the support lent by provincial legions to men who supposedly represented the best will of their province. This was mostly caused by the placement of native auxiliary units in the areas they were recruited in, a practice Vespasian stopped. He mixed auxiliary units with men from other areas of the empire or moved the units away from where they were recruited to help stop this. Also, to reduce further the chances of another military coup, he broke up the legions and, instead of placing them in singular concentrations, broke them up along the border. Perhaps the most important military reform he undertook was the extension of legion recruitment from exclusively Italy to Gaul and Hispania, in line with the Romanization of those areas.


          


          Titus (7981)


          Titus, the eldest son of Vespasian, had been groomed to rule. He had served as an effective general under his father, helping to secure the east and eventually taking over the command of Roman armies in Syria and Iudaea, quelling the significant Jewish revolt going on at the time. He shared the consul for several years with his father and received the best tutelage. Although there was some trepidation when he took office because of his known dealings with some of the less respectable elements of Roman society, he quickly proved his merit, even recalling many exiled by his father as a show of good faith.


          However, his short reign was marked by disaster: in 79, Mount Vesuvius erupted in Pompeii, and in 80, a fire destroyed much of Rome. His generosity in rebuilding after these tragedies made him very popular. Titus was very proud of his work on the vast amphitheater begun by his father. He held the opening ceremonies in the still unfinished edifice during the year 80, celebrating with a lavish show that featured 100 gladiators and lasted 100 days. Titus died in 81, at the age of 41 of what is presumed to be illness; it was rumored that his brother Domitian murdered him in order to become his successor, although these claims have little merit. Whatever the case, he was greatly mourned and missed.


          


          Domitian (8196)


          All of the Flavians had rather poor relations with the Senate, because of their autocratic rule, however Domitian was the only one who encountered significant problems. His continuous control as consul and censor throughout his rule; the former his father having shared in much the same way as his Julio-Claudian forerunners, the latter presenting difficulty even to obtain, were unheard of. In addition, he often appeared in full military regalia as an imperator, an affront to the idea of what the Principate-era emperor's power was based upon: the emperor as the princeps. His reputation in the Senate aside, he kept the people of Rome happy through various measures, including donations to every resident of Rome, wild spectacles in the newly finished Colosseum, and continuing the public works projects of his father and brother. He also apparently had the good fiscal sense of his father, because although he spent lavishly his successors came to power with a well-endowed treasury.


          However, towards the end of his reign Domitian became extremely paranoid, which probably had its initial roots in the treatment he received by his father: although given significant responsibility, he was never trusted with anything important without supervision. This flowered into the severe and perhaps pathological repercussions following the short-lived rebellion in 89 of Antonius Saturninus, a governor and commander in Germany. Domitian's paranoia led to a large number of arrests, executions, and seizure of property (which might help explain his ability to spend so lavishly). Eventually it got to the point where even his closest advisers and family members lived in fear, leading them to his murder in 96 orchestrated by his enemies in the Senate, Stephanus (the steward of the deceased Julia Flavia), members of the Praetorian Guard and empress Domitia Longina.


          


          Antonine dynasty (96180)


          The next century came to be known as the period of the " Five Good Emperors", in which the succession was peaceful though not dynastic and the Empire was prosperous. The emperors of this period were Nerva (9698), Trajan (98117), Hadrian (117138), Antoninus Pius (138161) and Marcus Aurelius (161180), each being adopted by his predecessor as his successor during the former's lifetime. While their respective choices of successor were based upon the merits of the individual men they selected, it has been argued that the real reason for the lasting success of the adoptive scheme of succession lay more with the fact that none but the last had a natural heir.


          


          Nerva (9698)


          After his accession, Nerva set a new tone: he released those imprisoned for treason, banned future prosecutions for treason, restored much confiscated property, and involved the Roman Senate in his rule. He probably did so as a means to remain relatively popular (and therefore alive), but this did not completely aid him. Support for Domitian in the army remained strong, and in October 97 the Praetorian Guard laid siege to the Imperial Palace on the Palatine Hill and took Nerva hostage. He was forced to submit to their demands, agreeing to hand over those responsible for Domitian's death and even giving a speech thanking the rebellious Praetorians. Nerva then adopted Trajan, a commander of the armies on the German frontier, as his successor shortly thereafter in order to bolster his own rule. Casperius Aelianus, the Guard Prefect responsible for the mutiny against Nerva, was later executed under Trajan.


          


          Trajan (98117)
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          In 112, provoked by Parthia's decision to put an unacceptable king on the throne of Armenia, a kingdom over which the two great empires had shared hegemony since the time of Nero some fifty years earlier, Trajan marched first on Armenia. He deposed the king and annexed it to the Roman Empire. Then he turned south into Parthia itself, taking the cities of Babylon, Seleucia and finally the capital of Ctesiphon in 116. He continued southward to the Persian Gulf, whence he declared Mesopotamia a new province of the empire and lamented that he was too old to follow in the steps of Alexander the Great. But he did not stop there. Later in 116, he captured the great city of Susa. He deposed the Parthian King Osroes I and put his own puppet ruler Parthamaspates on the throne. Never again would the Roman Empire advance so far to the east.


          


          Hadrian (117138)


          Despite his own excellence as a military administrator, Hadrian's reign was marked by a general lack of major military conflicts but to defend the vast territories the empire had. He surrendered Trajan's conquests in Mesopotamia, considering them to be indefensible. There was almost a war with Parthia around 121, but the threat was averted when Hadrian succeeded in negotiating a peace. Hadrian's army crushed a massive Jewish uprising in Judea (132135) led by Simon Bar Kokhba.


          Hadrian was the first emperor to extensively tour the provinces, donating money for local construction projects as he went. In Britain, he ordered the construction of a wall, the famous Hadrian's Wall as well as various other such defenses in Germany and Northern Africa. His domestic policy was one of relative peace and prosperity.


          


          Antoninus Pius (138161)


          Antoninus Pius's reign was comparatively peaceful; there were several military disturbances throughout the Empire in his time, in Mauretania, Judaea, and amongst the Brigantes in Britain, but none of them are considered serious. The unrest in Britain is believed to have led to the construction of the Antonine Wall from the Firth of Forth to the Firth of Clyde, although it was soon abandoned.


          


          Marcus Aurelius (161180)
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          Germanic tribes and other people launched many raids along the long north European border, particularly into Gaul and across the DanubeGermans, in turn, may have been under attack from more warlike tribes farther east. His campaigns against them are commemorated on the Column of Marcus Aurelius. In Asia, a revitalized Parthian Empire renewed its assault. Marcus Aurelius sent his joint emperor Verus to command the legions in the East to face it. He was authoritative enough to command the full loyalty of the troops, but already powerful enough that he had little incentive to overthrow Marcus. The plan succeededVerus remained loyal until his death on campaign in 169.


          


          Commodus (180192)


          The period of the "Five Good Emperors" was brought to an end by the reign of Commodus from 180 to 192. Commodus was the son of Marcus Aurelius, making him the first direct successor in a century, breaking the scheme of adoptive successors that had turned out so well. He was co-emperor with his father from 177. When he became sole emperor upon the death of his father in 180, it was at first seen as a hopeful sign by the people of the Roman Empire. Nevertheless, as generous and magnanimous as his father was, Commodus turned out to be just the opposite. In The Decline and Fall of the Roman Empire by Edward Gibbon, it is noted that Commodus at first ruled the empire well. However, after an assassination attempt, involving a conspiracy by certain members of his family, Commodus became paranoid and slipped into insanity. The Pax Romana, or "Roman Peace", ended with the reign of Commodus. One could argue that the assassination attempt began the long decline of the Roman Empire.


          


          Severan dynasty (193235)


          


          The Severan Dynasty includes the increasingly troubled reigns of Septimius Severus (193211), Caracalla (211217), Macrinus (217218), Elagabalus (218222), and Alexander Severus (222235). The founder of the dynasty, Lucius Septimius Severus, belonged to a leading native family of Leptis Magna in Africa who allied himself with a prominent Syrian family by his marriage to Julia Domna. Their provincial background and cosmopolitan alliance, eventually giving rise to imperial rulers of Syrian background, Elagabalus and Alexander Severus, testifies to the broad political franchise and economic development of the Roman empire that had been achieved under the Antonines. A generally successful ruler, Septimius Severus cultivated the army's support with substantial remuneration in return for total loyalty to the emperor and substituted equestrian officers for senators in key administrative positions. In this way, he successfully broadened the power base of the imperial administration throughout the empire, also by abolishing the regular standing jury courts of Republican times.
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          Septimius Severus's son, Marcus Aurelius Antoninusnicknamed " Caracalla"removed all legal and political distinction between Italians and provincials, enacting the Constitutio Antoniniana in 212 which extended full Roman citizenship to all free inhabitants of the empire. Caracalla was also responsible for erecting the famous Baths of Caracalla in Rome, their design serving as an architectural model for many subsequent monumental public buildings. Increasingly unstable and autocratic, Caracalla was assassinated by the praetorian prefect Macrinus in 217, who succeeded him briefly as the first emperor not of senatorial rank. The imperial court, however, was dominated by formidable women who arranged the succession of Elagabalus in 218, and Alexander Severus, the last of the dynasty, in 222. In the last phase of the Severan principate, the power of the Senate was somewhat revived and a number of fiscal reforms were enacted. Despite early successes against the Sassanian Empire in the East, Alexander Severus's increasing inability to control the army led eventually to its mutiny and his assassination in 235. The death of Alexander Severus ushered in a subsequent period of soldier-emperors and almost a half-century of civil war and strife. Thus the Pax Romana, which had started at the death of Octavian, ended after about 200 years.


          


          Crisis of the Third Century (235284)


          The Crisis of the Third Century is a commonly applied name for the crumbling and near collapse of the Roman Empire between 235 and 284. It is also called the period of the "military anarchy".


          After Augustus declared an end to the Civil Wars of the 1st century BC, the Empire had enjoyed a period of limited external invasion, internal peace and economic prosperity (the Pax Romana). In the 3rd century, however, the Empire underwent military, political and economic crises and began to collapse. There was constant barbarian invasion, civil war, and hyperinflation. Part of the problem had its origins in the nature of the Augustan settlement. Augustus, intending to downplay his position, had not established rules for the succession of emperors.
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          Already in the 1st and 2nd century, disputes about the succession had led to short civil wars, but in the 3rd century these civil wars became a constant factor, as no single candidate succeeded in quickly overcoming his opponents or holding on to the Imperial position for very long. Between 235 and 284 no fewer than 25 different emperors ruled Rome (the Soldier-Emperors). All but two of these emperors were either murdered or killed in battle. The organization of the Roman military, concentrated on the borders, could provide no remedy against foreign invasions once the invaders had broken through. A decline in citizens' participation in local administration forced the Emperors to step in, gradually increasing the central government's responsibility.


          This period ended with the accession of Diocletian. Diocletian, either by skill or sheer luck, solved many of the acute problems experienced during this crisis. However, the core problems would remain and cause the eventual destruction of the western empire. The transitions of this period mark the beginnings of Late Antiquity and the end of Classical Antiquity.


          


          Diocletian and the Tetrarchy (284-301)


          The transition from a single united empire to the later divided Western and Eastern empires was a gradual transformation. In July 285, Diocletian defeated rival Emperor Carinus and briefly became sole emperor of the Roman Empire.


          
            [image: The Tetrarchs, a porphyry sculpture sacked from a Byzantine palace in 1204, Treasury of St Mark's, Venice ���]

            
              The Tetrarchs, a porphyry sculpture sacked from a Byzantine palace in 1204, Treasury of St Mark's, Venice

              
                
                  
                


                [image: Details in 3d.jpg]

              

            

          


          Diocletian saw that the vast Roman Empire was ungovernable by a single emperor in the face of internal pressures and military threats on two fronts. He therefore split the Empire in half along a northwest axis just east of Italy, and created two equal Emperors to rule under the title of Augustus. Diocletian himself was the Augustus of the eastern half, and he made his long-time friend Maximian Augustus of the western half. In doing so, he effectively created what would become the Western Roman Empire and the Eastern Roman Empire.


          In 293 authority was further divided, as each Augustus took a junior Emperor called a Caesar to aid him in administrative matters, and to provide a line of succession; Galerius became Caesar under Diocletian and Constantius Chlorus Caesar under Maximian. This constituted what is called the Tetrarchy (in Greek: "leadership of four") by modern scholars. After Rome had been plagued by bloody disputes about the supreme authority, this finally formalized a peaceful succession of the emperor: in each half a Caesar would rise up to replace the Augustus and select a new Caesar. On May 1, 305, Diocletian and Maximian abdicated in favour of their Caesars. Galerius named the two new Caesars: his nephew Maximinus for himself, and Flavius Valerius Severus for Constantius. The arrangement worked well under Diocletian and Maximian and shortly thereafter. The internal tensions within the Roman government were less acute than they had been. In The Decline and Fall of the Roman Empire, Edward Gibbon notes that this arrangement worked well because of the affinity the four rulers had for each other. Gibbon says that this arrangement has been compared to a "chorus of music". With the withdrawal of Diocletian and Maximian, this harmony disappeared.


          After an initial period of tolerance, Diocletian, who was a fervent pagan and was worried about the ever-increasing numbers of Christians in the Empire, persecuted them with zeal unknown since the time of Nero; this was to be one of the greatest persecutions the Christians endured in history.


          


          Constantinian dynasty (305-363)


          


          Constantine and his sons
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          The Tetrarchy would effectively collapse with the death of Constantius Chlorus on July 25, 306. Constantius's troops in Eboracum immediately proclaimed his son Constantine Augustus. In August 306, Galerius promoted Severus to the position of Augustus. A revolt in Rome supported another claimant to the same title: Maxentius, son of Maximian, who was proclaimed Augustus on October 28, 306. His election was supported by the Praetorian Guard. This left the Empire with five rulers: four Augusti (Galerius, Constantine, Severus and Maxentius) and one Caesar (Maximinus).


          The year 307 saw the return of Maximian to the rank of Augustus alongside his son Maxentius, creating a total of six rulers of the Empire. Galerius and Severus campaigned against them in Italy. Severus was killed under command of Maxentius on September 16, 307. The two Augusti of Italy also managed to ally themselves with Constantine by having Constantine marry Fausta, the daughter of Maximian and sister of Maxentius. At the end of 307, the Empire had four Augusti (Maximian, Galerius, Constantine and Maxentius) and a sole Caesar.


          In 311 Galerius officially put an end to the persecution of Christians, and Constantine legalized Christianity definitively in 313 as evidenced in the so-called Edict of Milan.


          The Empire was parted again among his three surviving sons. The Western Roman Empire was divided among the eldest son Constantine II and the youngest son Constans. The Eastern Roman Empire along with Constantinople were the share of middle son Constantius II.


          Constantine II was killed in conflict with his youngest brother in 340. Constans was himself killed in conflict with the army-proclaimed Augustus Magnentius on January 18, 350. Magnentius was at first opposed in the city of Rome by self-proclaimed Augustus Nepotianus, a paternal first cousin of Constans. Nepotianus was killed alongside his mother Eutropia. His other first cousin Constantia convinced Vetriano to proclaim himself Caesar in opposition to Magnentius. Vetriano served a brief term from March 1 to December 25, 350. He was then forced to abdicate by the legitimate Augustus Constantius. The usurper Magnentius would continue to rule the Western Roman Empire until 353 while in conflict with Constantius. His eventual defeat and suicide left Constantius as sole Emperor.


          Constantius's rule would however be opposed again in 360. He had named his paternal half-cousin and brother-in-law Julian as his Caesar of the Western Roman Empire in 355. During the following five years, Julian had a series of victories against invading Germanic tribes, including the Alamanni. This allowed him to secure the Rhine frontier. His victorious Gallic troops thus ceased campaigning. Constantius sent orders for the troops to be transferred to the east as reinforcements for his own currently unsuccessful campaign against Shapur II of Persia. This order led the Gallic troops to an insurrection. They proclaimed their commanding officer Julian to be an Augustus. Both Augusti were not ready to lead their troops to another Roman Civil War. Constantius's timely demise on November 3, 361 prevented this war from ever occurring.


          


          Julian and Jovian (361364)


          Julian would serve as the sole Emperor for two years. He had received his baptism as a Christian years before, but no longer considered himself one. His reign would see the ending of restriction and persecution of paganism introduced by his uncle and father-in-law Constantine I and his cousins and brothers-in-law Constantine II, Constans and Constantius II. He instead placed similar restrictions and unofficial persecution of Christianity. His edict of toleration in 362 ordered the reopening of pagan temples and the reinstitution of alienated temple properties, and, more problematically for the Christian Church, the recalling of previously exiled Christian bishops. Returning Orthodox and Arian bishops resumed their conflicts, thus further weakening the Church as a whole.


          Julian himself was not a traditional pagan. His personal beliefs were largely influenced by Neoplatonism and Theurgy; he reputedly believed he was the reincarnation of Alexander the Great. He produced works of philosophy arguing his beliefs. His brief renaissance of paganism would, however, end with his death. Julian eventually resumed the war against Shapur II of Persia. He received a mortal wound in battle and died on June 26, 363. According to Gibbon in The Decline and Fall of the Roman Empire, upon being mortally wounded by a dart, he was carried back to his camp. He gave a farewell speech, in which he refused to name a successor. He then proceeded to debate the philosophical nature of the soul with his generals. He then requested a glass of water, and shortly after drinking it, died. He was considered a hero by pagan sources of his time and a villain by Christian ones. Gibbon wrote quite favorably about Julian. Contemporary historians have treated him as a controversial figure.


          Julian died childless and with no designated successor. The officers of his army elected the rather obscure officer Jovian emperor. He is remembered for signing an unfavorable peace treaty with Persia, ceding terrorities won from the Persians, dating back to Trajan. He restored the privileges of Christianity. He is considered a Christian himself, though little is known of his beliefs. Jovian himself died on February 17, 364.


          


          Valentinian dynasty (364392)


          


          Valentinian and Valens


          The role of choosing a new Augustus fell again to army officers. On February 28, 364, Pannonian officer Valentinian I was elected Augustus in Nicaea, Bithynia. However, the army had been left leaderless twice in less than a year, and the officers demanded Valentinian choose a co-ruler. On March 28 Valentinian chose his own younger brother Valens and the two new Augusti parted the Empire in the pattern established by Diocletian: Valentinian would administer the Western Roman Empire, while Valens took control over the Eastern Roman Empire.


          Valens's election would soon be disputed. Procopius, a Cilician maternal cousin of Julian, had been considered a likely heir to his cousin but was never designated as such. He had been in hiding since the election of Jovian. In 365, while Valentinian was at Paris and then at Rheims to direct the operations of his generals against the Alamanni, Procopius managed to bribe two legions assigned to Constantinople and take control of the Eastern Roman capital. He was proclaimed Augustus on September 28 and soon extended his control to both Thrace and Bithynia. War between the two rival Eastern Roman Emperors continued until Procopius was defeated. Valens had him executed on May 27, 366.


          On August 4, 367, a third Augustus was proclaimed by the other two. His father Valentinian and uncle Valens chose the eight-year-old Gratian as a nominal co-ruler, obviously as a means to secure succession.


          In April 375 Valentinian I led his army in a campaign against the Quadi, a Germanic tribe which had invaded his native province of Pannonia. During an audience with an embassy from the Quadi at Brigetio on the Danube, a town now part of modern-day Komrno, Slovak republic, Valentinian suffered a burst blood vessel in the skull while angrily yelling at the people gathered. This injury resulted in his death on November 17, 375.


          Succession did not go as planned. Gratian was then a 16-year-old and arguably ready to act as Emperor, but the troops in Pannonia proclaimed his infant half-brother emperor under the title Valentinian II.


          Gratian acquiesced in their choice and administered the Gallic part of the Western Roman Empire. Italy, Illyria and Africa were officially administrated by his brother and his stepmother Justina. However the division was merely nominal as the actual authority still rested with Gratian.


          


          Battle of Adrianople (378)
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          Meanwhile, the Eastern Roman Empire faced its own problems with Germanic tribes. The Thervingi, an East Germanic tribe, fled their former lands following an invasion by the Huns. Their leaders Alavivus and Fritigern led them to seek refuge from the Eastern Roman Empire. Valens indeed let them settle as foederati on the southern bank of the Danube in 376. However, the newcomers faced problems from allegedly corrupted provincial commanders and a series of hardships. Their dissatisfaction led them to revolt against their Roman hosts.


          For the following two years conflicts continued. Valens personally led a campaign against them in 378. Gratian provided his uncle with reinforcements from the Western Roman army. However this campaign proved disastrous for the Romans. The two armies approached each other near Adrianople. Valens was apparently overconfident of the numerical superiority of his own forces over the Goths. Some of his officers advised caution and to await the arrival of Gratian, others urged an immediate attack and eventually prevailed over Valens, who, eager to have all of the glory for himself, rushed into battle. On August 9, 378, the Battle of Adrianople resulted in the crushing defeat of the Romans and the death of Valens. Contemporary historian Ammianus Marcellinus estimated that two thirds of the Roman army were lost in the battle. The last third managed to retreat.


          The battle had far-reaching consequences. Veteran soldiers and valuable administrators were among the heavy casualties. There were few available replacements at the time, leaving the Empire with the problems of finding suitable leadership. The Roman army would also start facing recruiting problems. In the following century much of the Roman army would consist of Germanic mercenaries.


          For the moment however there was another concern. The death of Valens left Gratian and Valentinian II as the sole two Augusti. Gratian was now effectively responsible for the whole of the Empire. He sought however a replacement Augustus for the Eastern Roman Empire. His choice was Theodosius I, son of formerly distinguished general Count Theodosius. The elder Theodosius had been executed in early 375 for unclear reasons. The younger one was named Augustus of the Eastern Roman Empire on January 19, 379. His appointment would prove a deciding moment in the division of the Empire.


          


          Theodosian dynasty (379-457)


          


          Disturbed peace in the West (383)


          Gratian governed the Western Roman Empire with energy and success for some years, but he gradually sank into indolence. He is considered to have become a figurehead while Frankish general Merobaudes and bishop Ambrose of Milan jointly acted as the power behind the throne. Gratian lost favour with factions of the Roman Senate by prohibiting traditional paganism at Rome and relinquishing his title of Pontifex Maximus. The senior Augustus also became unpopular with his own Roman troops because of his close association with so-called barbarians. He reportedly recruited Alans to his personal service and adopted the guise of a Scythian warrior for public appearances.


          Meanwhile Gratian, Valentinian II and Theodosius were joined by a fourth Augustus. Theodosius proclaimed his oldest son Arcadius an Augustus in January 383 in an obvious attempt to secure succession. The boy was still only five or six years old and held no actual authority. Nevertheless he was recognized as a co-ruler by all three Augusti.


          The increasing unpopularity of Gratian would cause the four Augusti problems later that same year. Spanish Celt general Magnus Maximus, stationed in Roman Britain, was proclaimed Augustus by his troops in 383 and rebelling against Gratian he invaded Gaul. Gratian fled from Lutetia (Paris) to Lugdunum ( Lyon), where he was assassinated on August 25, 383 at the age of 25.


          Maximus was a firm believer of the Nicene Creed and introduced state persecution on charges of heresy, which brought him into conflict with Pope Siricius who argued that the Augustus had no authority over church matters. But he was an Emperor with popular support, as is attested in Romano-British tradition, where he gained a place in the Mabinogion, compiled about a thousand years after his death.


          Following Gratian's death, Maximus had to deal with Valentinian II, at the time only twelve years old, as the senior Augustus. The first few years the Alps would serve as the borders between the respective territories of the two rival Western Roman Emperors. Maximus controlled Britain, Gaul, Hispania and Africa. He chose Augusta Treverorum ( Trier) as his capital.


          Maximus soon entered negotiations with Valentinian II and Theodosius, attempting to gain their official recognition. By 384, negotiations were unfruitful and Maximus tried to press the matter by settling succession as only a legitimate Emperor could do: proclaiming his own infant son Flavius Victor an Augustus. The end of the year found the Empire having five Augusti (Valentinian II, Theodosius I, Arcadius, Magnus Maximus and Flavius Victor) with relations between them yet to be determined.


          Theodosius was left a widower in 385, following the sudden death of Aelia Flaccilla, his Augusta. He was remarried, to the sister of Valentinean II, Galla, and the marriage secured closer relations between the two legitimate Augusti.


          In 386 Maximus and Victor finally received official recognition by Theodosius but not by Valentinian. In 387, Maximus apparently decided to rid himself of his Italian rival. He crossed the Alps into the valley of the Po and threatened Milan. Valentinian and his mother fled to Thessaloniki from where they sought the support of Theodosius. Theodosius indeed campaigned west in 388 and was victorious against Maximus. Maximus himself was captured and executed in Aquileia on July 28, 388. Magister militum Arbogast was sent to Trier with orders to also kill Flavius Victor. Theodosius restored Valentinian to power and through his influence had him converted to Orthodox Catholicism. Theodosius continued supporting Valentinian and protecting him from a variety of usurpations.


          


          Final partition of the Empire


          
            [image: The division of the empire after the death of Theodosius I, c. 395, superimposed on modern borders. �����Western Roman Empire �����Eastern Roman Empire]

            
              The division of the empire after the death of Theodosius I, c. 395, superimposed on modern borders. Western Roman Empire Eastern Roman Empire
            

          


          In 392 Valentinian II was murdered in Vienne. Arbogast arranged for the appointment of Eugenius as emperor. However, the eastern emperor Theodosius refused to recognise Eugenius as emperor and invaded the West, defeating and killing Arbogast and Eugenius at the Battle of the Frigidus. He thus reunited the entire Roman Empire under his rule.


          Theodosius had two sons and a daughter, Pulcheria, from his first wife, Aelia Flacilla. His daughter and wife died in 385. By his second wife, Galla, he had a daughter, Galla Placidia, the mother of Valentinian III, who would be Emperor of the West.


          Theodosius was the last Emperor who ruled over the whole Empire. After his death in 395, he gave the two halves of the Empire to his two sons Arcadius and Honorius; Arcadius became ruler in the East, with his capital in Constantinople, and Honorius became ruler in the West, with his capital in Milan and later Ravenna. The Roman state would continue to have two different emperors with different seats of power throughout the 5th century, though the Eastern Romans considered themselves Roman in full. Latin was used in official writings as much as, if not more than, Greek. The two halves were nominally, culturally and historically, if not politically, the same state.


          


          Decline and fall of the Empire in the West (395476)


          After 395, the emperors in the Western Roman Empire were usually figureheads. For most of the time, the actual rulers were military strongmen who took the title of magister militum, patrician or both Stilicho from 395 to 408, Constantius from about 411 to 421, Atius from 433 to 454 and Ricimer from about 457 to 472.


          The city of Rome itself was sacked in 410 by rebelled Visigoths (for three days), and again in 455 by the Vandals (for fourteen days), unprecedented events which shocked the contemporaries. (The last time the city had been sacked had been in 387 BC, by the Gauls.)


          In June 474, Julius Nepos became Western Emperor. In 475, the Magister militum, Orestes, revolted and made his son Romulus Augustus the Roman emperor. Nepos fled to the province of Dalmatia. Romulus, however, was not recognized by the Eastern Emperor Zeno and so was technically an usurper, Nepos still being the legal Western Emperor. Nevertheless, Romulus Augustus is often known as the last Western Roman Emperor.
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          The year 476 is generally accepted as the formal end of the Western Roman Empire. That year, Orestes refused the request of Germanic mercenaries in his service for lands in Italy. The dissatisfied mercenaries, including the Heruli, revolted. The revolt was led by the Germanic chieftain Odoacer. Odoacer and his men captured and executed Orestes. Within weeks, Ravenna was captured and Romulus Augustus was deposed, the event that has been traditionally considered the fall of the Roman Empire, at least in the West. Odoacer quickly conquered the remaining provinces of Italy.


          Odoacer then sent the Imperial Regalia back to the emperor Zeno. Zeno soon received two deputations. One was from Odoacer requesting that his control of Italy be formally recognized by the Empire, in which case he would acknowledge Zeno's supremacy. The other deputation was from Nepos, asking for support to regain the throne. Zeno granted Odoacer the title Patrician.


          Zeno told Odoacer and the Roman Senate to take Nepos back; however, Nepos never returned from Dalmatia, even though Odoacer issued coins in his name. Upon Nepos's death in 480, Zeno claimed Dalmatia for the East; J. B. Bury considers this the real end of the Western Roman Empire. Odoacer attacked Dalmatia, and the ensuing war ended with Theodoric the Great, King of the Ostrogoths, conquering Italy under Zeno's authority.


          The next seven decades played out as aftermath. Theodoric was King of the Ostrogoths, but couched his claim to Italy in diplomatic terms as being the representative of the Emperor of the East. Consuls were appointed regularly through his reign: a formula for the consular appointment is provided in Cassiodorus's Book VI. The post of consul was last filled in the west by Theodoric's successor, Athalaric, until he died in 534. Ironically the Gothic War in Italy, which was meant as the reconquest of a lost province for the Emperor of the East and a re-establishment of the continuity of power, actually caused more damage and cut more ties of continuity with the Antique world than the attempts of Theodoric and his minister Cassiodorus to meld Roman and Gothic culture within a Roman form.


          The western empire though, was unable to support itself because of population concerns. As much as 80% of the population was estimated to live in the eastern realm. In addition, the Western Empire lacked sufficient military resources to maintain order and to secure borders. However, by AD 300, they only had an estimated 500,000 troops, which meant that they could not control the territory the empire possessed. Therefore, they became increasingly vulnerable to attacks from the outside of the imperial borders. Finally, an economic crisis later hit the empire, which arose from the lack of plunder of outlying territories and of slaves from Roman conquests.
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          In essence, the perception of the "fall" of the Roman Empire to a contemporary of that age depended a great deal on where they were and their status in the world. On the great villas of the Italian Campagna, the seasons rolled on without a hitch. The local overseer may have been representing an Ostrogoth, then a Lombard duke, then a Christian bishop, but the rhythm of life and the horizons of the imagined world remained the same. Even in the decayed cities of Italy consuls were still elected. In Auvergne, at Clermont, the Gallo-Roman poet and diplomat Sidonius Apollinaris, bishop of Clermont, realized that the local "fall of Rome" came in 475, with the fall of the city to the Visigoth Euric. In the north of Gaul, a Roman kingdom existed for some years and the Franks had their links to the Roman administration and military as well. In Hispania the last Arian Visigothic king Liuvigild considered himself the heir of Rome. Hispania Baetica was still essentially Roman when the Moors came in 711, but in the northwest, the invasion of the Suevi broke the last frail links with Roman culture in 409. In Aquitania and Provence, cities like Arles, though depopulated and reduced to their fortified centers since previous centuries, were never completely abandoned. In Britain, however, Roman culture seems to have collapsed in waves of violence after the last legions evacuated it to go fight the barbarians in Gaul (probably in 409).


          


          Survival in the East: from Eastern Roman Empire to Byzantine Empire (3951453)


          As the Western Roman Empire declined during the 5th century, the richer Eastern Roman Empire would be spared much of the destruction, and in the mid 6th century the Eastern Roman Empire (aka the Byzantine Empire) under the emperor Justinian I reconquered Italy and parts of Illyria from the Ostrogoths, North Africa from the Vandals, and southern Hispania from the Visigoths. The reconquest of southern Hispania was somewhat ephemeral, but North Africa served the Byzantines for another century, Italy for another 5 centuries, and Illyria almost a millennium.
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          Of the many accepted dates for the end of the classical Roman state, the latest is 610. This is when the Emperor Heraclius made sweeping reforms, forever changing the face of the empire. Greek was readopted as the language of government and Latin influence waned. By 610, the Eastern Roman Empire had come under Greek influence and became what many modern historians now call the Byzantine Empire, although the Empire was never called thus by its inhabitants (rather it was called Romania, Basileia Romaion or Pragmata Romaion, meaning "Land of the Romans", "Kingdom of the Romans"), who still saw themselves as Romans, and their state as the rightful successor to the ancient empire of Rome. The sack of Constantinople at the hands of the Fourth Crusade in 1204 is sometimes used to date the end of Eastern Roman Empire: the destruction of Constantinople and most of its ancient treasures, total discontinuity of leadership, and the division of its lands into rival states with a Catholic-controlled "Emperor" in Constantinople itself (see Latin Empire) was a blow from which the Empire never fully recovered. Nevertheless, the Byzantines continued to call themselves Romans until their fall to Ottoman Turks in 1453. That year the eastern part of the Roman Empire was ultimately ended by the Fall of Constantinople. Even though Mehmed II, the conqueror of Constantinople, declared himself the Emperor of the Roman Empire (Caesar of Rome / Kayser-i Rum), Constantine XI, emperor of the Byzantine Empire during 1453, is usually considered the last Roman Emperor. The Greek ethnic self-descriptive name Roman survives to this day.


          


          Revival in the West: the Holy Roman Empire (8001806)


          On the Christmas Day of year 800, 324 years after Odoacer had made Romulus Augustulus abdicate, Pope Leo III crowned the Frankish monarch Charlemagne " King of the Romans" and Imperator Augustus, a direct challenge to the Roman throne in Constantinople. This led to a conscious attempt to revive the Western Roman Empire, continuing the function of the Roman Emperors in defending, governing and supporting the Church. Although land divisions due to inheritance and rivalry between Charlemagne's successors soon fragmented this medieval state, which historians call the Carolingian Empire, it did have considerable cultural influence.


          More than 150 years later the title of Emperor of the Romans passed to the German monarch Otto I, who founded the Holy Roman Empire, consisting of some of the territories of Charlemagne's ancient empire, along with all of modern-day Germany, Austria, Switzerland, the Netherlands, and some of modern-day Poland. Although most of the emperors were Germanic, the Holy Roman Emperors thought of themselves as being successors to those of the Roman Empire and called themselves Augusti.


          The Empire was formally dissolved on August 6, 1806 when the last Holy Roman Emperor, Francis II abdicated, following a military defeat by the French under Napoleon, thus removing the last claim to the Roman throne in western Europe.


          


          Language


          The language of Rome before its expansion was Latin and this became the Empire's official language. By the time of the imperial period Latin can be thought of as at least two languages: the written Classical Latin and the spoken Vulgar Latin. Classical Latin evolved along its own lines from an early stage of the spoken language and by this time was not exactly the same as spoken Latin of any period. It remained relatively stable throughout the imperial period and even through the Middle Ages, apart from stylistic changes. As with any spoken language Vulgar Latin was fluid, differing in various regions of the Empire and changing substantially over time. In the western provinces Vulgar Latin became the lingua franca and later evolved into the modern Romance languages: Italian, Spanish, French, etc.


          Although Latin remained the official language of the Imperial administration through the fall of Rome and for some centuries after in the Eastern Roman or Byzantine Empire, the Greek language was always the primary language used in the eastern provinces for administration outside the Imperial court. In fact, Greek was the most widely spoken language in the Empire, mainly owing to the larger urban centers and Greek legacy in the East. Even in the city of Rome itself Greek became the language of the educated and the elite. By the 2nd century BC more than 15% of Rome's population spoke Greek, and that proportion continued to grow. Greek became the common language in the Church, the language of scholarship and the arts, and, to a large degree, the lingua franca for trade between provinces and with other nations. The language itself gained a dual nature, somewhat like Latin, with the primary spoken language, Koine Greek, existing alongside the literary language, a variant of the ancient Attic Greek dialect (the former later evolved into what became known as Medieval or Byzantine Greek).


          By the 4th century Greek no longer held such dominance over Latin as it had, resulting to a great extent from the growth and development of the western provinces. This is reflected in the publication in the early 5th century of the Vulgate Bible, the first truly official Latin translation of the Bible (there had been previous unofficial Latin translations of non-uniform quality but the formally accepted translations were Greek). As the Western Empire declined, the number of people who spoke both Greek and Latin declined as well, contributing greatly to the future East West, OrthodoxCatholic and ByzantineFrankish cultural divides in Europe. Important as both languages were, today the descendants of Latin are widely spoken in many parts of the world, while the Greek dialects are limited mostly to Greece, Cyprus, and small enclaves in Turkey. To some degree this can be attributed to the fact that the western provinces fell mainly to "Latinized", Christian tribes, whereas the eastern provinces fell to Muslim Arabs and Turks for whom Greek held less cultural significance.


          Many other languages existed in the multi-ethnic Empire as well, and some of these were given limited official status in their provinces at various times. Notably, by the beginning of the Middle Ages, Syriac and Aramaic had become more widely used by the educated classes in the far eastern provinces. Similarly Coptic and Armenian became significant among the educated in Egypt and Armenia, respectively.


          


          Legacy


          Several states claimed to be the Roman Empire's successor after the fall of the Western Roman Empire. First was the Byzantine Empire, the modern historiographical term used for later period of the Eastern Roman Empire. Then the Holy Roman Empire, an attempt to resurrect the Empire in the West, was established in 800 when Pope Leo III crowned Frankish King Charlemagne as Roman Emperor on Christmas Day, though the empire and the imperial office did not become formalized for some decades. After the fall of Constantinople, the Russian Tsardom, as inheritor of the Byzantine Empire's Orthodox Christian tradition, counted itself the third Rome (with Constantinople having been the second). And when the Ottomans, who based their state on the Byzantine model, took Constantinople in 1453, Mehmed II established his capital there and claimed to sit on the throne of the Roman Empire, and he even went so far as to launch an invasion of Italy with the purpose of "re-uniting the Empire", although Papal and Neapolitan armies stopped his march on Rome at Otranto in 1480. Constantinople was not officially renamed Istanbul until March 28, 1930.


          Excluding these states claiming its heritage, the Roman state lasted (in some form) from the founding of Rome in 753 BC to the fall in 1461 of the Empire of Trebizond (a successor state and fragment of the Byzantine Empire which escaped conquest by the Ottomans in 1453), for a total of 2,214 years. The Roman impact on Western and Eastern civilizations lives on. In time most of the Roman achievements were duplicated by later civilizations. For example, the technology for cement was rediscovered 17551759 by John Smeaton.


          The Empire contributed many things to the world, such as the (more-or-less) modern calendar, the institutions of Christianity and aspects of modern neo-classicistic and Byzantine architecture. The extensive system of roads that was constructed by the Roman Army lasts to this day. Because of this network of roads, the time necessary to travel between destinations in Europe did not decrease until the 19th century, when steam power was invented.


          The Roman Empire also contributed its form of government, which influences various constitutions including those of most European countries and many former European colonies. In the United States, for example, the framers of the Constitution remarked, in creating the Presidency, that they wanted to inaugurate an "Augustan Age". The modern world also inherited legal thinking from Roman law, codified in Late Antiquity. Governing a vast territory, the Romans developed the science of public administration to an extent never before conceived nor necessary, creating an extensive civil service and formalized methods of tax collection. The western world today derives its intellectual history from the Greeks, but it derives its methods of living, ruling and governing from those of the Romans.
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          Roman Greece is the period of Greek history following the Roman victory over the Corinthians at the Battle of Corinth in 146 BC until the reestablishment of the city of Byzantium and the naming of the city by Emperor Constantine I as the capital of the Roman Empire (as Nova Roma, later Constantinople) in 330.


          The Greek peninsula became a Roman protectorate in 146 BC, and the Aegean islands were added to this territory in 133 BC. Athens and other Greek cities revolted in 88 BC, and the peninsula was crushed by the Roman general Sulla. The Roman civil wars devastated the land even further, until Augustus organized the peninsula as the province of Achaea in 27.


          Greece was the key eastern province of the Roman Empire, as the Roman culture had long been in fact Greco-Roman. The Greek language served as a lingua franca in the East and in Italy, and many Greek intellectuals such as Galen would perform most of their work in Rome.


          Several emperors contributed new buildings to Greek cities, especially in the Agora of Athens, where the Agrippeia of Marcus Agrippa, the Library of Pantaenus, and the Tower of the Winds, among others, were built. Life in Greece continued under the Roman Empire much the same as it had previously. Roman culture was highly influenced by the Greeks; as Horace said, Graecia capta ferum victorem cepit. (Translation: Captive Greece took captive her savage conqueror.) The epics of Homer inspired the Aeneid of Virgil, and authors such as Seneca the younger wrote using Greek styles. The Roman nobles who regarded the Greeks as backwards and petty, were the main political opponents of Roman heroes such as Scipio Africanus, who tended to study philosophy and regard Greek culture and science as an example to be followed. Similarly, most Roman emperors tended to be philhellenic. The emperor Nero visited Greece in 66, and performed at the Olympic Games, despite the rules against non-Greek participation. He was, of course, honoured with a victory in every contest, and in 67 he proclaimed the freedom of the Greeks at the Isthmian Games in Corinth, just as Flamininus had over 200 years previously. Hadrian was also particularly fond of the Greeks; before he became emperor he served as eponymous archon of Athens. He also built his namesake arch there, and had a Greek lover, Antinous.


          At the same time Greece and much of the rest of the Roman east came under the influence of Christianity. The apostle Paul had preached in Corinth and Athens, and Greece soon became one of the most highly Christianized areas of the empire.


          


          Later Roman Empire


          During the second and third centuries, Greece was divided into provinces including Achaea, Macedonia, Epirus, Thrace, and Moesia. During the reign of Diocletian in the late 3rd century, Moesia was organized as a diocese, and was ruled by Galerius. Under Constantine I Hellas was part of the prefectures of Macedonia and Thrace. Theodosius I divided the prefecture of Macedonia into the provinces of Creta, Achaea, Thessalia, Epirus Vetus, Epirus Nova, and Macedonia. The Aegean islands formed the province of Insulae in the prefecture of Asiana.


          Greece faced invasions from the Heruli, Goths, and Vandals during the reign of Theodosius. Stilicho, who acted as regent for Arcadius, evacuated Thessaly when the Visigoths invaded in the late 4th century. Arcadius' chamberlain Eutropius allowed Alaric to enter Greece, and he looted Athens, Corinth, and the Peloponnese. Stilicho eventually drove him out around 397 and Alaric was made magister militum in Illyricum. Eventually, Alaric and the Goths migrated to Italy, sacked Rome in 410, and built the Visigothic Empire in Iberia and southern France, which lasted until 711 with the advent of the Arabs.


          Although Greece remained part of the relatively unified eastern half of the empire, the land had still never fully recovered from the Roman occupation almost 500 years earlier. It had become poor and underpopulated, and the focus of the Greek east had moved to Constantinople and Anatolia during Constantine's reign. Athens, Sparta, and other cities were ignored, and many of their statues and other art were removed and taken to Constantinople. Nevertheless, the area remained one of the strongest centres of Christianity in the late Roman and early Byzantine periods.
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                    	Capital

                    (and largest city)

                    	Bucharest(Bucureşti)

                  


                  
                    	Official languages

                    	Romanian1
                  


                  
                    	Demonym

                    	Romanian
                  


                  
                    	Government

                    	Unitary semi-presidential republic
                  


                  
                    	-

                    	President

                    	Traian Băsescu
                  


                  
                    	-

                    	Prime Minister

                    	Călin Popescu-Tăriceanu

                    ( PNL)
                  


                  
                    	Formation
                  


                  
                    	-

                    	Wallachia

                    	1290
                  


                  
                    	-

                    	Moldavia

                    	1346
                  


                  
                    	-

                    	First Unification

                    	1599
                  


                  
                    	-

                    	Reunification of Wallachia and Moldavia

                    	January 24, 1859
                  


                  
                    	-

                    	Officially recognized independence

                    	13 July 1878
                  


                  
                    	-

                    	Reunification with Transylvania

                    	December 1, 1918
                  


                  
                    	EU accession

                    	January 1, 2007
                  


                  
                    	Area
                  


                  
                    	-

                    	Total

                    	237,500km( 82nd)

                    92,043 sqmi
                  


                  
                    	-

                    	Water(%)

                    	3
                  


                  
                    	Population
                  


                  
                    	-

                    	July 2008estimate

                    	22,246,862( 50th)
                  


                  
                    	-

                    	2002census

                    	21,680,974
                  


                  
                    	-

                    	Density

                    	93/km( 104th)

                    236/sqmi
                  


                  
                    	GDP( PPP)

                    	2008estimate
                  


                  
                    	-

                    	Total

                    	$264.0 billion( 43rd)
                  


                  
                    	-

                    	Per capita

                    	$12,285.07( 64th)
                  


                  
                    	GDP (nominal)

                    	2008estimate
                  


                  
                    	-

                    	Total

                    	$187.9 billions( 38th)
                  


                  
                    	-

                    	Per capita

                    	$8,744.7( 58th)
                  


                  
                    	Gini(2003)

                    	31(medium)
                  


                  
                    	HDI(2005)

                    	▲ 0.813(high)( 60th)
                  


                  
                    	Currency

                    	Leu ( RON)
                  


                  
                    	Time zone

                    	EET ( UTC+2)
                  


                  
                    	-

                    	Summer( DST)

                    	EEST( UTC+3)
                  


                  
                    	Internet TLD

                    	.ro, .eu4
                  


                  
                    	Calling code

                    	+40
                  


                  
                    	1 Other languages, such as Hungarian, German, Romani, Croatian, Ukrainian and Serbian, are official at various local levels.

                    2 Romanian War of Independence.

                    3 Treaty of Berlin.

                    4 The .eu domain is also used, as it is shared with other European Union member states.
                  

                

              
            

          


          Romania ( dated: Rumania, Roumania; Romanian: Romnia, IPA: [ro.mɨˈni.a]) is a country located in South-East Central Europe, North of the Balkan Peninsula, on the Lower Danube, within and outside the Carpathian arch, bordering on the Black Sea. Almost all of the Danube Delta is located within its territory. It shares a border with Hungary and Serbia to the west, Ukraine and the Republic of Moldova to the northeast, and Bulgaria to the south.


          The territory's recorded history encompasses such eras as the Dacians, Roman Empire (leading to the development of Romanian language), Kingdom of Hungary, and Ottoman Empire. As a nation-state, the country was formed by the merging of Moldavia and Wallachia in 1859 and it gained recognition of its independence in 1878. Later, in 1918, they were joined by Transylvania, Bukovina and Bessarabia. At the end of World War II, parts of its territories (roughly the present day Moldova) were occupied by USSR and Romania became a member of the Warsaw Pact. With the fall of the Iron Curtain in 1989, Romania started a series of political and economic reforms. After a decade of post-independence economic problems, Romania made economic reforms such as low flat tax rates in 2005 and joined the European Union in January 1, 2007. While Romania's income level remains one of the lowest in the European Union, reforms have increased the growth speed. Romania is now an upper-middle income country economy.


          Romania has the 9th largest territory and the 7th largest population (with 22 million people) among the European Union member states. Its capital and largest city is Bucharest ( Romanian: Bucureşti /bu.kuˈreʃtʲ/ ), the 6th largest city in the EU with 1.9 million people. In 2007, Sibiu, a large city in Transylvania, was chosen as a European Capital of Culture. Romania also joined NATO on March 29, 2004, and is also a member of the Latin Union, of the Francophonie and of OSCE. Romania is a semi-presidential unitary state.


          


          Etymology


          The name of Romania (Rumania or Romnia) comes from Romn (Romanian) which is a derivative of the word Romanus ("Roman") from Latin. The fact that Romanians have said the name is a derivative of Romanus ( Romanian: Romn/Rumn) is mentioned as early as the 16th century by many authors, including Italian Humanists travelling in Transylvania, Moldavia and Wallachia. The oldest surviving document written in the Romanian language is a 1521 letter (known as " Neacşu's Letter from Cmpulung") which notifies the mayor of Braşov about the imminent attack of the Ottoman Turks. This document is also notable for having the first occurrence of "Rumanian" in a Romanian written text, Wallachia being here named The Rumanian Land - Ţeara Rumnească (Ţeara from the Latin: Terra land). In the following centuries, Romanian documents use interchangeably two spelling forms: Romn and Rumn. Socio-linguistic evolutions in the late 17th century led to a process of semantic differentiation: the form "rumn", presumably usual among lower classes, got the meaning of "bondsman", while the form romn kept an ethno-linguistic meaning. After the abolition of serfdom in 1746, the form "rumn" gradually disappears and the spelling definitively stabilises to the form "romn", "romnesc". The name "Romnia" as common homeland of all Romanians is documented in the early 19th century. This name has been officially in use since December 11, 1861.


          English-language sources still used the term "Rumania", borrowed from the French spelling "Roumania", as recently as World War II, but since then the term has disappeared entirely.


          


          History
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          Prehistory and Antiquity


          The oldest modern human remains in Europe were discovered in the " Cave With Bones" in present day Romania. The remains are approximately 42,000 years old and as Europes oldest remains of Homo sapiens, they may represent the first such people to have entered the continent. The remains are especially interesting because they present a mixture of archaic, early modern human and Neanderthal morphological features.


          The earliest written evidence of people living in the territory of the present-day Romania comes from Herodotus in book IV of his Histories (Herodotus) written 440 BCE. Herein he writes that the tribal confederation of the Getae were defeated by the Persian Emperor Darius the Great during his campaign against the Scythians. Dacians, widely accepted as part of the Getae described earlier by the Greeks, were a branch of Thracians that inhabited Dacia (corresponding to modern Romania, Moldova and northern Bulgaria). The Dacian kingdom reached its maximum expansion during King Burebista, around 82 BC. Later, The region came under the scrutiny of Rome when the Roman province, bordering along the Danube, Moesia, was attacked by the Dacians in 87 AD during Emperor Domitian's reign.


          The Dacians were eventually defeated by the Roman Empire under Emperor Trajan in two campaigns stretching from 101AD to 106AD, and the core of their kingdom was turned into the province of Roman Dacia.
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          Rich ore deposits were found in the province. Gold and silver were especially plentiful, and were found in great quantities in the Western Carpathians. After Trajan's conquest, he brought back to Rome over 165 tons of gold and 330 tons of silver. The Romans heavily colonized the province, brought with them Vulgar Latin and started a period of intense romanization (giving birth to proto- Romanian). But in the 3rd century AD, with the invasions of migratory populations such as Goths, the Roman Empire was forced to pull out of Dacia around 271 AD, thus making it the first province to be abandoned.


          Several competing theories have been generated to explain the origin of modern Romanians. Linguistic and geo-historical analyses tend to indicate that Romanians have coalesced as a major ethnic group both South and North of the Danube. For further discussion, see Origin of Romanians.


          


          Middle Ages


          In either 271 or 275, the Roman army and administration left Dacia, which was invaded by the Goths. The Goths lived with the local people until the 4th century, when a nomadic people, the Huns, arrived. The Gepids and the Avars and their Slavic subjects ruled Transylvania until the 8th century. It was then invaded by Bulgarians, thereafter being incorporated into the First Bulgarian Empire (marking the end of Romania's Dark Age), where it remained part of until the 11th century. The Pechenegs, the Cumans and Uzes were also mentioned by historic chronicles on the territory of Romania, until the founding of the Romanian principalities of Wallachia by Basarab I around 1310 in the High Middle Ages, and Moldavia by Dragoş around 1352.
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          In the Middle Ages, Romanians lived in three distinct principalities: Wallachia ( Romanian: Ţara Romnească"Romanian Land"), Moldavia ( Romanian: Moldova) and Transylvania. Transylvania was part of the Kingdom of Hungary from the 10-11th century until the 16th century, when it became the independent Principality of Transylvania until 1711.


          Independent Wallachia has been on the border of the Ottoman Empire since the 14th century and slowly fell under the suzerainty of the Ottoman Empire during the 15th century. One famous ruler in this period was Vlad III the Impaler (also known as Vlad Dracula or Vlad Ţepeş, IPA: ['tsepeʃ]), Prince of Wallachia in 1448, 145662, and 1476. In the English-speaking world, Vlad is best known for the legends of the exceedingly cruel punishments he imposed during his reign and for serving as the primary inspiration for the vampire main character in Bram Stoker's 1897 novel Dracula. As king, he maintained an independent policy in relation to the Ottoman Empire, and in Romania he is viewed by many as a prince with a deep sense of justice, and a defender of both Wallachia and European Christianity against Ottoman expansionism.


          


          The principality of Moldavia reached its most glorious period under the rule of Stephen the Great between 1457 and 1504. His rule of 47 years was unusually long, especially at that time - only 13 rulers were recorded to have ruled for at least 50 years until the end of 15th century. He was a very successful military leader (winning 47 battles and losing only 2),) and after each victory, he raised a church, managing to build 48 churches or monasteries, some of them with unique and very interesting painting styles. For more information see Painted churches of northern Moldavia listed in UNESCO's list of World Heritage Sites. Stephen's most prestigious victory was over the Ottoman Empire in 1475 at the Battle of Vaslui for which he raised the Voroneţ Monastery. For this victory, Pope Sixtus IV deemed him verus christianae fidei athleta (true Champion of Christian Faith). However, after his death, Moldavia would also come under the suzerainty of the Ottoman Empire in the 16th century.


          Michael the Brave (Romanian: Mihai Viteazul) was the Prince of Wallachia (1593-1601), of Transylvania (1599-1600), and of Moldavia (1600). Briefly, during his reign the three principalities largely inhabited by Romanians were for the first time united under a single rule. After his death, as vassal tributary states, Moldova and Wallachia had complete internal autonomy and an external independence, which was finally lost in the 18th century.
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          Independence and monarchy


          During the period of Austro-Hungarian rule in Transylvania, and Ottoman suzerainty over Wallachia and Moldavia, most Romanians were in the situation of being second-class citizens (or even non-citizens) in a territory where they formed the majority of the population. In some Transylvanian cities, such as Braşov (at that time the Transylvanian Saxon citadel of Kronstadt), Romanians were not even allowed to reside within the city walls.


          After the failed 1848 Revolution, the Great Powers did not support the Romanians' expressed desire to officially unite in a single state, forcing Romania to proceed alone against the Turks. The electors in both Moldavia and Wallachia chose in 1859 the same person  Alexandru Ioan Cuza  as prince ( Domnitor in Romanian). Thus, Romania was created as a personal union, albeit a Romania that did not include Transylvania, where the upper class and the aristocracy remained mainly Hungarian, although Romanian nationalism inevitably ran up against Hungarian nationalism at the end of the 19th century. As in the previous 900 years, Austria-Hungary, especially under the Dual Monarchy of 1867, kept the Hungarians firmly in control, even in parts of Transylvania where Romanians constituted a local majority.
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          In a 1866 coup d'tat, Cuza was exiled and replaced by Prince Karl of Hohenzollern-Sigmaringen, who became known as Prince Carol of Romania. During the Russo-Turkish War, Romania fought on the Russian side; in the 1878 Treaty of Berlin, Romania was recognized as an independent state by the Great Powers. In return, Romania ceded three southern districts of Bessarabia to Russia and acquired Dobruja. In 1881, the principality was raised to a kingdom and Prince Carol became King Carol I.


          The 1878-1914 period was one of stability and progress for Romania. During the Second Balkan War, Romania joined Greece, Serbia, Montenegro and Turkey against Bulgaria. In the peace Treaty of Bucharest (1913) Romania gained Southern Dobrudja - the Quadrilateral (the Durostor and Caliacra counties).
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          World Wars and Greater Romania


          
            	(1916-1947)

          


          In August 1914, when World War I broke out, Romania declared neutrality. Two years later, under the pressure of Allies (especially France desperate to open a new front), on August 14/27 1916 it joined the Allies, for which they were promised support for the accomplishment of national unity, Romania declared war on Austria-Hungary.


          The Romanian military campaign ended in disaster for Romania as the Central Powers conquered two-thirds of the country and captured or killed the majority of its army within four months. Nevertheless, Moldova remained in Romanian hands after the invading forces were stopped in 1917 and since by the war's end, Austria-Hungary and the Russian Empire had collapsed, Bessarabia, Bukovina and Transylvania were allowed to unite with the Kingdom of Romania in 1918. By the 1920 Treaty of Trianon, Hungary renounced in favour of Romania all the claims of the Austro-Hungarian Monarchy over Transylvania. The union of Romania with Bukovina was ratified in 1919 in the Treaty of Saint Germain, and with Bessarabia in 1920 by the Treaty of Paris.


          The Romanian expression Romnia Mare (literal translation "Great Romania", but more commonly rendered "Greater Romania") generally refers to the Romanian state in the interwar period, and by extension, to the territory Romania covered at the time (see map). Romania achieved at that time its greatest territorial extent (almost 300,000km/120,000sqmi), managing to unite all the historic Romanian lands.
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          /During the Second World War, Romania tried again to remain neutral, but on June 28, 1940, it received a Soviet ultimatum with an implied threat of invasion in the event of non-compliance. Under pressure from Moscow and Berlin, the Romanian administration and the army were forced to retreat from Bessarabia as well from Northern Bukovina to avoid war. This, in combination with other factors, prompted the government to join the Axis. Thereafter, southern Dobruja was awarded to Bulgaria, while Hungary received Northern Transylvania as result of an Axis arbitration. The authoritarian King Carol II abdicated in 1940, succeeded by the National Legionary State, in which power was shared by Ion Antonescu and the Iron Guard. Within months, Antonescu had crushed the Iron Guard, and the subsequent year Romania entered the war on the side of the Axis powers. During the war, Romania was the most important source of oil for Nazi Germany, which attracted multiple bombing raids by the Allies. By means of the Axis invasion of the Soviet Union, Romania recovered Bessarabia and northern Bukovina from the Soviet Russia, under the leadership of general Ion Antonescu. The Antonescu regime played a major role in the Holocaust, following to a lesser extent the Nazi policy of oppression and massacre of the Jews, and Romas, primarily in the Eastern territories Romania recovered or occupied from the Soviet Union ( Transnistria) and in Moldavia.


          In August 1944, Antonescu was toppled and arrested by King Michael I of Romania. Romania changed sides and joined the Allies, but its role in the defeat of Nazi Germany was not recognized by the Paris Peace Conference of 1947. With the Red Army forces still stationed in the country and exerting de facto control, Communists and their allied parties claimed 80% of the vote, through a combination of vote manipulation, elimination, and forced mergers of competing parties, thus establishing themselves as the dominant force. By the end of the war, the Romanian army had suffered about 300,000 casualties.


          


          Communism


          
            	(19471989)

          


          In 1947, King Michael I was forced by the Communists to abdicate and leave the country, Romania was proclaimed a republic , and remained under direct military and economic control of the USSR until the late 1950s. During this period, Romania's resources were drained by the " SovRom" agreements: mixed Soviet-Romanian companies established to mask the looting of Romania by the Soviet Union.


          After the negotiated retreat of Soviet troops in 1958, Romania, under the new leadership of Nicolae Ceauşescu, started to pursue independent policies. Such examples are the condemnation of the Soviet-led 1968 invasion of Czechoslovakia (being the only Warsaw Pact country not to take part in the invasion), the continuation of diplomatic relations with Israel after the Six-Day War of 1967 (again, the only Warsaw Pact country to do so), the establishment of economic (1963) and diplomatic (1967) relations with the Federal Republic of Germany, and so forth. Also, close ties with the Arab countries (and the PLO) allowed Romania to play a key role in the Israel-Egypt and Israel- PLO peace processes by intermediating the visit of Sadat in Israel. A short-lived period of relative economic well-being and openness followed in the late 1960s and the beginning of the 1970s. As Romania's foreign debt sharply increased between 1977 and 1981 (from 3 to 10 billion US dollars), the influence of international financial organisations such as the IMF or the World Bank grew, conflicting with Nicolae Ceauşescu's autarchic policies. Ceauşescu eventually initiated a project of total reimbursement of the foreign debt (completed in 1989, shortly before his overthrow). To achieve this goal, he imposed policies that impoverished Romanians and exhausted the Romanian economy. He greatly extended the authority police state and imposed a cult of personality. These led to a dramatic decrease in Ceauşescu-popularity and culminated in his overthrow and execution in the bloody Romanian Revolution of 1989.


          During the 19471962 period, many people were arbitrarily killed or imprisoned for political, economic or unknown reasons: detainees in prisons or camps, deported, persons under house arrest, and administrative detainees. There were hundreds of thousands of abuses, deaths and incidents of torture against a large range of people, from political opponents to ordinary citizens. Between 60,000 and 80,000 political prisoners were detained as psychiatric patients and treated in some of the most sadistic ways by doctors. Even though between 1962 and 1964 some political prisoners were freed in a series of amnesties it is estimated that, it total, two million people were direct victims of the communism repression.


          


          Present-day democracy


          After the fall of Ceauşescu, the National Salvation Front (FSN), led by Ion Iliescu, took partial multi-party democratic and free market measures. Several major political parties of the pre-war era, such as the National Christian Democrat Peasant's Party (PNŢCD), the National Liberal Party (PNL) and the Romanian Social Democrat Party (PSDR) were resurrected. After several major political rallies (especially in January), in April 1990, a sit-in protest contesting the results of the recently held parliamentary elections began in University Square, Bucharest. The protesters accused the FSN of being made up of former Communists and members of the Securitate. The protesters did not recognize the results of the election, which they deemed undemocratic, and were asking for the exclusion from the political life of the former high-ranking Communist Party members. The protest rapidly grew to become an ongoing mass demonstration (known as the Golaniad). The peaceful demonstrations degenerated into violence. After the police failed to bring the demonstrators to order, Ion Iliescu called on the "men of good will" to come and defend the State institutions in Bucharest. Coal miners of the Jiu Valley answered the call and arrived in Bucharest on June 14. Their violent intervention is remembered as the June 1990 Mineriad.


          The subsequent disintegration of the FSN produced several political parties including the Romanian Democrat Social Party (PDSR, later Social Democratic Party, PSD), the Democratic Party (PD) and the ApR ( Alliance for Romania). The PDSR party governed Romania from 1990 until 1996 through several coalitions and governments with Ion Iliescu as head of state. Since then there have been three democratic changes of government: in 1996, the democratic-liberal opposition and its leader Emil Constantinescu acceded to power; in 2000 the Social Democrats returned to power, with Iliescu once again president; and in 2004 Traian Băsescu was elected president, with an electoral coalition called Justice and Truth Alliance (DA). The government was formed by a larger coalition which also includes the Conservative Party and the ethnic Hungarian party.


          Post-Cold War Romania developed closer ties with Western Europe, eventually joining NATO in 2004. The country applied in June 1993 for membership in the European Union (EU). It became an Associated State of the EU in 1995, an Acceding Country in 2004, and a member on January 1, 2007.


          Following the free travel agreement and politic of the post-Cold War period, as well as hardship of the life in the post 1990s economic depression, Romania has an increasingly large diaspora, estimated at over 2 million people. The main emigration targets are Spain, Italy, Germany, Austria, UK, and the USA.


          


          Geography
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          With a surface area of 238,391square kilometres (92,043sqmi), Romania is the largest country in southeastern Europe and the twelfth-largest in Europe. A large part of Romania's border with Serbia and Bulgaria is formed by the Danube. The Danube is joined by the Prut River, which forms the border with the Republic of Moldova. The Danube flows into the Black Sea within Romania's territory forming the Danube Delta, the second largest and the best preserved delta in Europe, and a biosphere reserve and a biodiversity World Heritage Site. Other important rivers are the Siret, running north-south through Moldavia, the Olt, running from the oriental Carpathian Mountains to Oltenia, and the Mureş, running through Transylvania from East to West.


          Romania's terrain is distributed roughly equally between mountainous, hilly and lowland territories. The Carpathian Mountains dominate the centre of Romania, with fourteen of its mountain ranges reaching above the altitude of 2,000 meters. The highest mountain in Romania is Moldoveanu Peak (2,544m/8,350ft). In south-central Romania, the Carpathians sweeten into hills, towards the Bărăgan Plains. Romania's geographical diversity has led to an accompanying diversity of flora and fauna.
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          Environment


          A high percentage of natural ecosystems (47% of the land area of the country) is covered with natural and semi-natural ecosystems. Since almost half of all forests in Romania (13% of the country) have been managed for watershed conservation rather than production, Romania has one of the largest areas of undisturbed forest in Europe. The integrity of Romanian forest ecosystems is indicated by the presence of the full range of European forest fauna, including 60% and 40% of all European brown bears and wolves, respectively. There are also almost 400 unique species of mammals (of which Carpathian chamois are best known), birds, reptiles and amphibians in Romania.


          There are almost 10,000km (3,900sqmi) (almost 5% of the total area) of protected areas in Romania. Of these, Danube Delta Reserve Biosphere is the largest and least damaged wetland complex in Europe, covering a total area of 5,800km (2,200sqmi). The significance of the biodiversity of the Danube Delta has been internationally recognised. It was declared a Biosphere Reserve in September 1990, a Ramsar site in May 1991, and over 50% of its area was placed on the World Heritage List in December 1991. Within its boundaries is one of the most extensive reed bed systems in the world. There are two other biosphera reserves: Retezat National Park and Rodna National Park.


          


          Climate
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          Owing to its distance from the open sea and position on the southeastern portion of the European continent, Romania has a climate that is transitional between temperate and continental with four distinct seasons. The average annual temperature is 11C in the south and 8C (46F) in the north. The extreme recorded temperatures are 44.5C (112.1F) in Ion Sion 1951 and 38.5C (37F) in Bod 1942.


          Spring is pleasant with cool mornings and nights and warm days. Summers are generally very warm to hot, with summer (June to August) average maximum temperatures in Bucharest being around 28C (82F), with temperatures over 35C (95F) fairly common in the lower-lying areas of the country. Minima in Bucharest and other lower-lying areas are around 16C (61F), but at higher altitudes both maxima and minima decline considerably. Autumn is dry and cool, with fields and trees producing colorful foliage. Winters can be cold, with average maxima even in lower-lying areas being no more than 2C (36F) and below 15C (5.0F) in the highest mountains, where some areas of permafrost occur on the highest peaks.


          Precipitation is average with over 750mm (30in) per year only on the highest western mountains  much of it falling as snow which allows for an extensive skiing industry. In the south-centern parts of the country (around Bucharest) the level of precipitation drops to around 600mm (24in), while in the Danube Delta, rainfall levels are very low, and average only around 370 mm.


          


          Demographics


          According to the 2002 census, Romania has a population of 21,698,181 and, similarly to other countries in the region, is expected to gently decline in the coming years as a result of sub-replacement fertility rates. Romanians make up 89.5% of the population. The largest ethnic minorities are Hungarians, who make up 6.6% of the population and Roma, or Gypsies, who make up 2.46% of the population. By the official census 535,250 Roma live in Romania. Hungarians, who are a sizeable minority in Transylvania, constitute a majority in the counties of Harghita and Covasna. Ukrainians, Germans, Lipovans, Turks, Tatars, Serbs, Slovaks, Bulgarians, Croats, Greeks, Russians, Jews, Czechs, Poles, Italians, Armenians, as well as other ethnic groups, account for the remaining 1.4% of the population.


          The overall density figures conceal considerable regional variation. Population densities are naturally highest in the towns, with the plains (up to altitudes of some 700ft/210m) having the next highest density, especially in areas with intensive agriculture or a traditionally high birth rate (e.g., northern Moldavia and the contact zone with the Subcarpathians); areas at altitudes of 700 to 2,000feet (600m), rich in mineral resources, orchards, vineyards, and pastures, support the lowest densities. The number of Romanians and individuals with ancestors born in Romania living abroad is estimated at around 12 million.


          The official language of Romania is Romanian, an Eastern Romance language related to Italian, French, Spanish, Portuguese and Catalan. Romanian is spoken as a first language by 91% of the population, with Hungarian and Rroma, being the most important minority languages, spoken by 6.7% and 1.1% of the population, respectively. Until the 1990s, there was also a substantial number of German-speaking Transylvanian Saxons, even though many have since emigrated to Germany, leaving only 45,000 native German speakers in Romania. In localities where a given ethnic minority makes up more than 20% of the population, that minority's language can be used in the public administration and justice system, while native-language education and signage is also provided. English and French are the main foreign languages taught in schools. English is spoken by 5 million Romanians, French is spoken by 4-5 million, and German, Italian and Spanish are each spoken by 1-2 million people. Historically, French was the predominant foreign language spoken in Romania, even though English has since superseded it. Consequently, Romanian English-speakers tend to be younger than Romanian French-speakers. Romania is, however, a full member of La Francophonie, and hosted the Francophonie Summit in 2006. German has been taught predominantly in Transylvania, due to traditions tracing back to the Austro-Hungarian rule in this province.


          


          Religion
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          Romania is a secular state, thus having no national religion. The dominant religious body is the Romanian Orthodox Church, an autocephalous church within the Eastern Orthodox communion; its members make up 86.7% of the population according to the 2002 census. Other important Christian denominations include Roman Catholicism (4.7%), Protestantism (3.7%), Pentecostalism (1.5%) and the Romanian Greek-Catholic Church (0.9%). Romania also has a historically significant Muslim minority concentrated in Dobrogea, mostly of Turkish ethnicity and numbering 67,500 people. Based on the 2002 census data, there are also 6,179 Jews, 23,105 people who are of no religion and/or atheist, and 11,734 who refused to answer. On December 27, 2006, a new Law on Religion was approved under which religious denominations can only receive official registration if they have at least 20,000 members, or about 0.1 percent of Romania's total population.


          


          Largest cities
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          Bucharest is the capital and the largest city in Romania. At the census in 2002, its population was over 1.9 million. The metropolitan area of Bucharest has a population of about 2.2 million. There are several plans to increase further its metropolitan area to about 20 times the area of the city proper.


          There are 5 more cities in Romania, with a population of around 300,000, that are also present in EU top 100 most populous cities. These are: Iaşi, Cluj-Napoca, Timişoara, Constanţa, and Craiova. The other cities with populations over 200,000 are Galaţi, Braşov, Ploieşti, Brăila and Oradea. Another 13 cities have populations over 100,000.


          At present, several of the largest cities have a metropolitan area: Constanţa (550,000 people), Braşov, Iaşi (both with around 400,000) and Oradea (260,000) and several others are planned: Timişoara (400,000), Cluj-Napoca (400,000), Brǎila-Galaţi (600,000), Craiova (370,000), Bacǎu and Ploieşti.


          


          Education
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          Since the Romanian Revolution of 1989, the Romanian education system has been in a continuous process of reformation that has been both praised and criticized. According to the Law on Education adopted in 1995, the Educational System is regulated by the Ministry of Education and Research. Each level has its own form of organization and is subject to different legislations. Kindergarten is optional between 3 and 6 years old. Schooling starts at age 7 (sometimes 6), and is compulsory until the 10th grade (which usually corresponds to the age of 17 or 16). Primary and secondary education are divided in 12 or 13 grades. Higher education is aligned onto the European higher education area.


          Aside from the official schooling system, and the recently-added private equivalents, there exists a semi-legal, informal, fully private tutoring system (meditaţii). Tutoring is mostly used during secondary as a preparation for the various examinations, which are notoriously difficult. Tutoring is wide-spread, and it can be considered a part of the Education System. It has subsisted and even prospered during the Communist regime.


          In 2004, some 4.4 million of the population was enrolled in school. Out of these, 650,000 in kindergarten, 3.11 million (14% of population) in primary and secondary level, and 650,000 (3% of population) in tertiary level (universities). In the same year, the adult literacy rate was 97.3% (45th worldwide), while the combined gross enrollment ratio for primary, secondary and tertiary schools was 75% (52nd worldwide). The results of the PISA assessment study in schools for the year 2000 placed Romania on the 34th rank out of 42 participant countries with a general weighted score of 432 representing 85% of the mean OECD score. According to the Academic Ranking of World Universities, in 2006 no Romanian university was included in the first 500 top universities world wide. Using similar methodology to these rankings, it was reported that the best placed Romanian university, Bucharest University, attained the half score of the last university in the world top 500.


          Romanian high school curricula have recently been censored and restructured, owing to a growing trend of religious conservatism. In 2006, the theory of evolution, which has been taught since the country's Communist era, has been dropped from the compulsory curriculum nationwide. Philosophical writers critical of religion, such as Voltaire and Camus have also been removed from the philosophy curriculum. Instead, students are taught 7-day Creationism in Orthodox religion classes, which under a new proposal would become compulsory.


          


          Economy
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          With a GDP of around $264 billion and a GDP per capita ( PPP) of $12,285 estimated for 2008, Romania is an upper-middle income country economy and has been part of the European Union since January 1, 2007. After the Communist regime was overthrown in late 1989, the country experienced a decade of economic instability and decline, led in part by an obsolete industrial base and a lack of structural reform. From 2000 onwards, however, the Romanian economy was transformed into one of relative macroeconomic stability, characterised by high growth, low unemployment and declining inflation. In 2006, according to the Romanian Statistics Office, GDP growth in real terms was recorded at 7.7%, one of the highest rates in Europe. The growth dampened to 6.1% in 2007, and is expected to exceed 8% in 2008 because of a high production forecasted in agriculture (30-50% higher then in 2007). The GDP grew by 8.2% in the first quarter of 2008. Unemployment in Romania was at 3.9% in September 2007 which is very low compared to other middle-sized or large European countries such as Poland, France, Germany and Spain. Foreign debt is also comparatively low, at 20.3% of GDP. Exports have increased substantially in the past few years, with a 25% year-on-year rise in exports in the first quarter of 2006. Romania's main exports are clothing and textiles, industrial machinery, electrical and electronic equipment, metallurgic products, raw materials, cars, military equipment, software, pharmaceuticals, fine chemicals, and agricultural products (fruits, vegetables, and flowers). Trade is mostly centred on the member states of the European Union, with Germany and Italy being the country's single largest trading partners. The country, however, maintains a large trade deficit, which increased sharply during 2007 by 50%, to 15 billon euros.


          After a series of privatisations and reforms in the late 1990s and early 2000s, government intervention in the Romanian economy is somewhat lower than in other European economies. In 2005, the government replaced Romania's progressive tax system with a flat tax of 16% for both personal income and corporate profit, resulting in the country having the lowest fiscal burden in the European Union, a factor which has contributed to the growth of the private sector. The economy is predominantly based on services, which account for 55% of GDP, even though industry and agriculture also have significant contributions, making up 35% and 10% of GDP, respectively. Additionally, 32% of the Romanian population is employed in agriculture and primary production, one of the highest rates in Europe. Since 2000, Romania has attracted increasing amounts of foreign investment, becoming the single largest investment destination in Southeastern and Central Europe. Foreign direct investment was valued at 8.3 billion in 2006. According to a 2006 World Bank report, Romania currently ranks 49th out of 175 economies in the ease of doing business, scoring higher than other countries in the region such as Hungary, Poland and the Czech Republic. Additionally, the same study judged it to be the world's second-fastest economic reformer (after Georgia) in 2006. The average gross wage per month in Romania was 1704 lei in May 2008, equating to 481.58 (US$757.37) based on international exchange rates, and $967.63 based on purchasing power parity.
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          Transportation


          Due to its location, Romania is a major crossroad for International economic exchange in Europe. However, because of insufficient investment, maintenance and repair, the transport infrastructure does not meet the current needs of a market economy and lags behind Western Europe. Nevertheless, these conditions are rapidly improving and catching up with the standards of Trans-European transport networks. Several projects have been started with funding from grants from ISPA and several loans from International Financial Institutions ( World Bank, IMF, etc.) guaranteed by the state, to upgrade the main road corridors. Also, the Government is actively pursuing new external financing or public-private partnerships to further upgrade the main roads, and especially the country's motorway network.


          World Bank estimates that the railway network in Romania comprised in 2004 22,298kilometres (13,855mi) of track, which would make it the fourth largest railroad network in Europe. The railway transport experienced a dramatic fall in freight and passenger volumes from the peak volumes recorded in 1989 mainly due to the decline in GDP and competition from road transport. In 2004, the railways carried 8.64 billion passenger-km in 99 million passenger journeys, and 73 million metric tonnes, or 17 billion ton-km of freight. The combined total transportation by rail constituted around 45% of all passenger and freight movement in the country.


          Bucharest is the only city in Romania which has an underground railway system. The Bucharest Metro was only opened in 1979. Now is one of the most accessed systems of the Bucharest public transport network with an average ridership of 600,000 passengers during the workweek.


          


          Tourism


          


          Tourism focuses on the country's natural landscapes and its rich history and is a significant contributor to the Romania's economy. In 2006, the domestic and international tourism generated about 4.8% of gross domestic product and 5.8% of the total jobs (about half a million jobs). Following commerce, tourism is the second largest component of the services sector. Tourism is one of the most dynamic and fastest developing sectors of the economy of Romania and characterized by a huge potential for development. According to the World Travel and Tourism Council Romania is the fourth fastest growing country in the world in terms of travel and tourism total demand with a yearly potential growth of 8% from 2007-2016. Number of tourists grew from 4.8 million in 2002 to 6.6 million in 2004. Similarly, the revenues grew from 400 million in 2002 to 607 in 2004. In 2006, Romania registered 20 million overnight stays by international tourists, an all-time record, but the number for 2007 is expected to increase even more. Tourism in Romania attracted 400 million in investments in 2005.
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          Over the last years, Romania has emerged as a popular tourist destination for many Europeans (more than 60% of the foreign visitors were from EU countries), thus attempting to compete with Bulgaria, Greece, Italy and Spain. Romania destinations such as Mangalia, Saturn, Venus, Neptun, Olimp, Constanta and Mamaia (sometimes called the Romanian Riviera) and are among the most popular attraction during summer. During winter the skiing resorts along the Valea Prahovei and Poiana Braşov are booming with visitors. Several cities in Transylvania (such as Sibiu, Braşov, Sighişoara, Cluj-Napoca, Trgu Mureş and several others) have become important touristic attractions for foreign tourists - especially for their medieval atmosphere and castles. Rural tourism focused on folklore and traditions, has become a major issue for the authorities recently, and is targeted to promote such sites as Bran and its Dracula's Castle, the Painted churches of Northern Moldavia, the Wooden churches of Maramureş, or the Merry Cemetery in Maramureş County. There are several major natural attractions in Romania - such as Danube Delta, Iron Gates (Danube Gorge), Scărişoara Cave and several other caves in the Apuseni Mountains - that have not received great attention from the authorities and whose potential has not been fully tapped.


          


          Culture
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          Romania has its unique culture, which is the product of its geography and of its distinct historical evolution. Like Romanians themselves, it is fundamentally defined as the meeting point of three regions: Central Europe, Eastern Europe, and the Balkans, but cannot be truly included in any of them. The Romanian identity formed on a substratum of mixed Roman and quite possibly Dacian elements, with many other influences. During late Antiquity and the Middle Ages, the major influences came from the Slavic peoples who migrated and settled in nearby Bulgaria, Serbia, Ukraine and eventually Russia; from medieval Greeks and the Byzantine Empire; from a long domination by the Ottoman Empire; from the Hungarians; and from the Germans living in Transylvania. Modern Romanian culture emerged and developed over roughly the last 250 years under a strong influence from Western culture, particularly French and German culture.


          


          Arts


          
            [image: Romanian Athenaeum in Bucharest was opened in 1888]

            
              Romanian Athenaeum in Bucharest was opened in 1888
            

          


          The Romanian literature began to truly evolve with the revolutions of 1848 and the union of the two Danubian Principalities in 1856. The Origin of the Romanians began to be discussed and in Transylvania and Romanian scholars began studying in France, Italy and Germany. The German philosophy and French culture were integrated into modern Romanian literature and a new elite of artists lead to the appearance of some of the classics of the Romanian literature such as Mihai Eminescu, George Coşbuc, Ioan Slavici. Although they remain little known outside Romania, they are very appreciated within Romania for giving birth to a true Romanian literature by creating modern lyrics with inspiration from the old folklore tales. Of them, Eminescu is considered the most important and influential Romanian poet, and is still very much loved for his creations, and especially the poem Luceafărul. Among other writers that made large contributions around the second half of 19th century are Mihail Kogălniceanu (also the first prime minister of Romania), Vasile Alecsandri, Nicolae Bălcescu, Ion Luca Caragiale, and Ion Creangă.
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          The first half of the 20th century is regarded by many Romanian scholars as the Golden Age of Romanian culture and it is the period when it reached its main level of international affirmation and a strong connection to the European cultural trends. The most important artist who had a great influence on the world culture was the sculptor Constantin Brncuşi, a central figure of the modern movement and a pioneer of abstraction, the innovator of world sculpture by immersion in the primordial sources of folk creation. His sculptures blend simplicity and sophistication that led the way for modernist sculptors. As a testimony to his skill, one of his pieces, " Bird in Space" , was sold in an auction for $27.5 million in 2005, a record for any sculpture. In the period between the two world wars, authors like Tudor Arghezi, Lucian Blaga, Eugen Lovinescu, Ion Barbu, Liviu Rebreanu made efforts to synchronize Romanian literature with the European literature of the time. From this period comes also George Enescu, probably the best known Romanian musician. He is a composer, violinist, pianist, conductor, teacher, and one of the greatest performers of his time, in whose honour is held the annually in Bucharest, the classical music George Enescu Festival.
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          After the world wars, communism brough heavy censorship on almost all elements of life and they used the cultural world as a mean to better control the population. The freedom of expression was constantly restricted in various ways, but the likes of Gellu Naum, Nichita Stănescu, Marin Sorescu or Marin Preda managed to escape censorship, broke with " socialist realism" and were the leaders of a small "Renaissance" in Romanian literature. While not many of them managed to obtain international acclaim due to the censorship, some like Constantin Noica, Tristan Tzara and Mircea Cărtărescu had their works published abroad even though they got jailed for various political reasons.


          Some artists chose to leave the country entirely, and continued to make contributions in exile. Among them Eugen Ionescu, Mircea Eliade and Emil Cioran became renown worldwide for their works. Other literary figures who enjoy acclaim outside of the country include the poet Paul Celan and Nobel laureate Elie Wiesel, both survivors of the Holocaust. Some famous Romanian artists musicians are the folk artist Tudor Gheorghe, and the virtuoso of the pan flute Gheorghe Zamfir - who is reported to have sold over 120 million albums worldwide.


          Romanian cinema has recently achieved worldwide acclaim with the appearance of such films as The Death of Mr. Lazarescu, directed by Cristi Puiu, ( Cannes 2005 Prix un certain regard winner), and 4 Months, 3 Weeks and 2 Days, directed by Cristian Mungiu ( Cannes 2007 Palme d'Or winner). The latter, according to Variety, is "further proof of Romania's new prominence in the film world."
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          Monuments


          The UNESCO List of World Heritage Sites includes Romanian sites such as the Saxon villages with fortified churches in Transylvania, the Painted churches of northern Moldavia with their fine exterior and interior frescoes, the Wooden Churches of Maramures unique examples that combine Gothic style with traditional timber construction, the Monastery of Horezu, the citadel of Sighişoara, and the Dacian Fortresses of the Orăştie Mountains. Romania's contribution to the World Heritage List stands out because it consists of some groups of monuments scattered around the country, rather than one or two special landmarks. Also, in 2007, the city of Sibiu famous for its Brukenthal National Museum is the European Capital of Culture alongside the city of Luxembourg.


          


          Government


          


          Politics


          The Constitution of Romania is based on the Constitution of France's Fifth Republic and was approved in a national referendum on 8 December 1991. A plebiscite held in October 2003 approved 79 amendments to the Constitution, bringing it into conformity with the European Union legislation. Romania is governed on the basis of multi-party democratic system and of the segregation of the legal, executive and judicial powers. The Constitution states that Romania is a semi-presidential democratic republic where executive functions are shared between the president and the prime minister. The President is elected by popular vote for maximum two terms, and since the amendments in 2003, the terms are five years. The President appoints the Prime Minister, who in turn appoints the Council of Ministers. While the president resides at Cotroceni Palace, the Prime Minister with the Romanian Government is based at Victoria Palace.
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          The legislative branch of the government, collectively known as the Parliament (Parlamentul Romniei), consists of two chambers  the Senate (Senat), which has 140 members, and the Chamber of Deputies (Camera Deputaţilor), which has 346 members. The members of both chambers are elected every four years under a system of party-list proportional representation.


          The justice system is independent of the other branches of government, and is made up of a hierarchical system of courts culminating in the High Court of Cassation and Justice, which is the supreme court of Romania. There are also courts of appeal, county courts and local courts. The Romanian judicial system is strongly influenced by the French model, considering that it is based on civil law and is inquisitorial in nature. The Constitutional Court (Curtea Constituţională) is responsible for judging the compliance of laws and other state regulations to the Romanian Constitution, which is the fundamental law of the country. The constitution, which was introduced in 1991, can only be amended by a public referendum, the last one being in 2003. Since this amendment, the court's decisions cannot be overruled by any majority of the parliament.


          The country's entry into the European Union in 2007 has been a significant influence on its domestic policy. As part of the process, Romania has instituted reforms including judicial reform, increased judicial cooperation with other member states, and measures to combat corruption. Nevertheless, in 2006 Brussels report, Romania and Bulgaria were described as the two most corrupt countries in the EU.


          


          Administrative divisions


          Romania is divided into forty-one counties (judeţe), as well as the municipality of Bucharest (Bucureşti) - which is its own administrative unit. Each county is administered by a county council (consiliu judeţean), responsible for local affairs, as well as a prefect, who is appointed by the central government but cannot be a member of any political party.


          The country is further subdivided into 319 cities and 2686 communes (rural localities). Each of these have their own local councils and are headed by a mayor (primar). 103 of the larger and more urbanised cities have the status of municipality, which gives them greater administrative power over local affairs.


          
            [image: Map of the 8 development regions. The 41 local administrative units are also highlighted.]

            
              Map of the 8 development regions. The 41 local administrative units are also highlighted.
            

          


          Alongside the county structure, Romania is also divided into four NUTS-1 level divisions (Romanian:Macroregiunea) and eight development regions corresponding to NUTS-2 divisions in the European Union. These divisions have no administrative capacity and are instead used for co-ordinating regional development projects and statistical purposes. The NUTS-3 level divisions reflect Romania's administrative-territorial structure, and correspond to the 41 counties and the Bucharest municipality.


          
            	Macroregiunea 1:

              
                	Nord-Vest (6 counties)


                	Centru (6 counties)

              

            


            	Macroregiunea 2:

              
                	Nord-Est (6 counties)


                	Sud-Est (6 counties)

              

            


            	Macroregiunea 3:

              
                	Sud-Muntenia (7 counties)


                	Bucureşti-Ilfov (1 county and Bucharest)

              

            


            	Macroregiunea 4:

              
                	Sud-Vest Oltenia (5 counties)


                	Vest (4 counties)

              

            

          


          


          Foreign relations


          Since December 1989, Romania has pursued a policy of strengthening relations with the West in general, more specifically with the United States and the European Union. It joined the North Atlantic Treaty Organisation (NATO) on March 29, 2004, the European Union (EU) on January 1, 2007, and the International Monetary Fund and the World Bank in 1972, and is a member of the World Trade Organization.


          The current government has stated its goal of strengthening ties with and helping other Eastern European countries (in particular Moldova, Ukraine and Georgia) with the process of integration with the West. Romania has also made clear over the past 10 years that it supports NATO and EU membership for the democratic former Soviet republics in Eastern Europe and the Caucasus. Romania also declared its public support for Turkey, Croatia and Moldova joining the European Union. With Turkey, Romania shares a privileged economic relation. Because it has a large Hungarian minority, Romania has also developed strong relations with Hungary - the latter supported Romania's bid to join the EU.


          In December 2005, President Traian Băsescu and U.S. Secretary of State Condoleezza Rice signed an agreement that would allow a U.S. military presence at several Romanian facilities primarily in the eastern part of the country.


          Relations with Moldova are rather special, considering that the two countries practically share the same language, and a fairly common historical background. Signs in the early 1990s that Romania and Moldova might unite after both countries achieved emancipation from communist rule, quickly faded away when a pro-Russian government was formed in Moldova. Romania remains interested in Moldovan affairs, but the two countries have been unable even to reach agreement on a basic bilateral treaty; Romania is insistent (against determined Moldovan resistance) that such a treaty would have to refer to Romania and Moldova's 'special relationship'. For more information see Movement for unification of Romania and Moldova.


          


          Sports


          Football (soccer) is by far the most popular sport in Romania. The governing body is the Romanian Football Federation, which belongs to UEFA. The top division of the Romanian Professional Football League attracted an average of 5417 spectators per game in the 2006-07 season. At international level, the Romanian National Football Team has taken part 7 times in the Football World Cup, and it had the most successful period throughout the 1990s, when during the 1994 World Cup in USA, Romania reached the quarter-finals and was ranked by FIFA on the 6th place. The core player of this " Golden Generation" and perhaps the best known Romanian player internationally is Gheorghe Hagi (nicknamed the Maradona of the Carpathians). Famous currently active players are Adrian Mutu and Cristian Chivu. The most famous football club is Steaua Bucureşti, who in 1986 became the first Eastern European club ever to win the prestigious European Champions Cup title, and who played the final again in 1989. Another successful Romanian team Dinamo Bucureşti played a semifinal in the European Champions Cup in 1984 and a Cup Winners Cup semifinal in the 1990. Other important Romanian football clubs are Rapid Bucureşti, FC Universitatea Craiova and CFR 1907 Cluj-Napoca.


          Tennis is the second most popular sport in terms of registered sportsmen. Romania reached the Davis Cup finals three times (1969, 1971, 1972). The tennisman Ilie Năstase won several Grand Slam titles and dozens of other tournaments, and was the first player to be ranked as number 1 by ATP from 1973 to 1974. The Romanian Open is held every fall in Bucharest since 1993.


          Popular team sports are rugby union ( national rugby team has so far competed at every Rugby World Cup), basketball and handball. Some popular individual sports are: athletism, chess, sport dance, and martial arts and other fighting sports.


          Although gymnastics is not very popular within Romania, Romanian gymnasts have had a large number of successes - for which the country became known worldwide. In the 1976 Summer Olympics, the gymnast Nadia Comăneci became the first gymnast ever to score a perfect "ten". She also won three gold medals, one silver and one bronze, all at the age of fifteen. Her success continued in the 1980 Summer Olympics, where she was awarded two gold medals and two silver medals.


          Romania participated in for the first time in the Olympic Games in 1900 and has taken part in 18 of the 24 summer games. Romania has been one of the more successful countries Summer Olympic Games ( 15th overall) with a total of 283 medals won throughout the years, 82 of which are gold medals. Winter sports have received little investments and thus only a single bronze medal was won by Romanian sportsmen in the Winter Olympic Games.
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        Roman law


        
          

          Roman law is the legal system of ancient Rome. As used in the West the term commonly refers to legal developments prior to the Roman/Byzantine state's adopting Greek as its official language in the 7th century. As such the development of Roman law covers more than one thousand years from the law of the Twelve Tables (from 449 BC) to the Corpus Juris Civilis of Emperor Justinian I (around 530). Roman law, as preserved in Justinian's codes, became the basis of legal practice in the Byzantine Empire and later in continental Europe as well as in Ethiopia.


          


          Introduction


          Roman law in a broad sense refers not only to the legal system of ancient Rome, but also to the law that was applied throughout most of Western Europe until the end of the 18th century. In some countries like Germany the practical application of Roman law lasted even longer. For these reasons, many modern civil law systems in Europe and elsewhere are heavily influenced by Roman law. This is especially true in the field of private law. Even the English and North American Common law owes some debt to Roman law although Roman law exercised much less influence on the English legal system than on the legal systems of the continent. The influence of Roman law is shown by the wealth of legal terminology, retained by all legal systems, like stare decisis, culpa in contrahendo or pacta sunt servanda. Interestingly the Eastern European countries, though heavily influenced by the Byzantine Empire from which the Corpus Juris Civilis came, were not significantly influenced by the Corpus. They were, however, influenced to some degree by the Roman Farmer's Law.


          


          Roman legal development


          Before the Twelve Tables (754201 BC), private law consisted of the old Roman civil law (ius civile Quiritium), which applied only to Roman citizens. It was closely bonded to religion and it was undeveloped with attributes of strict formalism, symbolism and conservatism, such as the highly-ritualised practice of Mancipatio, a form of sale. The jurist Sextus Pomponius said, "At the beginning of our city, the people began their first activities without any fixed law and without any fixed rights: all things were ruled despotically by kings".


          It has been suggested that the ancient roots of the Roman Law derive directly from the Etruscan religion, which puts great emphasis on the rituality and is rather formality-centred concerning its nature.


          


          The Twelve Tables


          It is impossible to know exactly when the Roman legal system began. The first legal text, the content of which is known to us in some detail, is the law of the twelve tables, which date from the middle of the 5th century BC. According to Roman historians, the plebeian tribune C. Terentilius Arsa proposed that the law should be written down in order to prevent magistrates from applying the law in an arbitrary fashion. After eight years of struggle the plebeians convinced the patricians to send a delegation to Athens to copy out the Laws of Solon. In addition, they sent delegations to other cities in Greece in order to learn about their legislation.. In 451 BC, ten Roman citizens were chosen to record the laws (decemviri legibus scribundis). For the period in which they performed this task, they were given supreme political power (imperium), while the power of the magistrates was restricted. In 450 BC, the decemviri produced of the laws on ten tablets (tabulae), but was regarded unsatisfactory by the plebeians. A second decemvirate is said to have added two further tablets in 449 BC. The new Law of the XII Tables was approved by the people's assembly.


          Modern scholarship tends to challenge the accuracy of Roman historians. They generally do not believe that a second decemvirate ever took place. The decemvirate of 451 is believed to have included the most controversial points of customary law, and to have assumed the leading functions in Rome. Furthermore, the question on the Greek influence found in the early Roman Law is still much discussed. Many scholars consider it unlikely that the patricians sent an official delegation to Greece, as the Roman historians believed. Instead, those scholars suggest, the Romans acquired Greek legislations from the Greek cities of Magna Graecia, the main portal between the Roman and Greek worlds. . The original text of the XII Tablets has not been preserved. The tablets were probably destroyed when Rome was conquered and burned by the Celts in 387 BC.


          The fragments which did survive show that it was not a law code in the modern sense. It did not provide a complete and coherent system of all applicable rules or give legal solutions for all possible cases. Rather, the tables contain a specific provisions designed to change the then-existing customary law. Although the provisions pertain to all areas of law, the largest part is dedicated to private law and civil procedure.


          


          Early law and jurisprudence


          Other laws include Lex Canuleia (445 BC; which allowed the marriageius connubiibetween patricians and plebeians), Leges Licinae Sextiae (367 BC; which made restrictions on possession of public landsager publicusand also made sure that one of consuls is plebeian), Lex Ogulnia (300 BC; plebeians received access to priest posts), and Lex Hortensia (287 BC; verdicts of plebeian assemblies  plebiscita  now bind all people).


          Another important statute from the Republican era is the Lex Aquilia of 286 BC, which may be regarded as the root of modern tort law. However, Romes most important contribution to European legal culture was not the enactment of well-drafted statutes, but the emergence of a class of professional jurists (prudentes, sing. prudens, or jurisprudentes) and of a legal science. This was achieved in a gradual process of applying the scientific methods of Greek philosophy to the subject of law, a subject which the Greeks themselves never treated as a science.


          Traditionally, the origins of Roman legal science are connected to Gnaeus Flavius. Flavius is said to have published around the year 300 BC the formularies containing the words which had to be spoken in court in order to begin a legal action. Before the time of Flavius, these formularies are said to have been secret and known only to the priests. Their publication made it possible for non-priests to explore the meaning of these legal texts. Whether or not this story is credible, jurists were active and legal treatises were written in larger numbers the 2nd century BC. Among the famous jurists of the republican period are Quintus Mucius Scaevola who wrote a voluminous treatise on all aspects of the law, which was very influential in later times, and Servius Sulpicius Rufus a friend of Marcus Tullius Cicero. Thus, Rome had developed a very sophisticated legal system and a refined legal culture when the Roman republic was replaced by the monarchical system of the principate in 27 BC.


          


          Pre-classical period


          In the period between about 201 to 27 BC, we can see the development of more flexible law to match the needs of the time. In addition to the old and formal ius civile a new juridical class is created: the ius honorarium (so called because praetors were central to the creation of this new body of law and because the Praetorship was an honorary service). With this new law the old formalism is being abandoned and new more flexible principles of ius gentium are used.


          The adaptation of law to new needs was given over to juridical practice, to magistrates, and especially to the praetors. A praetor was not a legislator and did not technically create new law when he issued his edicts (magistratuum edicta). In fact, the results of his rulings enjoyed legal protection (actionem dare) and were in effect often the source of new legal rules. A Praetor's successor was not bound by the edicts of his predecessor; however, he did take rules from edicts of his predecessor that had proved to be useful. In this way a constant content was created that proceeded from edict to edict (edictum traslatitium).


          Thus, over the course of time, parallel to the civil law and supplementing and correcting it, a new body of praetoric law emerged. In fact, praetoric law was so defined by the famous Roman jurist Papinian (Amilius Papinianusdied in 212 AD): "Ius praetorium est quod praetores introduxerunt adiuvandi vel supplendi vel corrigendi iuris civilis gratia propter utilitatem publicam" ("praetoric law is that law introduced by praetors to supplement or correct civil law for public benefit"). Ultimately, civil law and praetoric law were fused in the Corpus Juris Civilis.


          


          Classical Roman law


          The first 250 years of the current era are the period during which Roman law and Roman legal science reached the highest degree of perfection. The law of this period is often referred to as classical period of Roman law. The literary and practical achievements of the jurists of this period gave Roman law its unique shape.


          The jurists worked in different functions: They gave legal opinions at the request of private parties. They advised the magistrates who were entrusted with the administration of justice, most importantly the praetors. They helped the praetors draft their edicts, in which they publicly announced at the beginning of their tenure, how they would handle their duties, and the formularies, according to which specific proceedings were conducted. Some jurists also held high judicial and administrative offices themselves.


          The jurists also produced all kinds of legal commentaries and treatises. Around AD 130 the jurist Salvius Iulianus drafted a standard form of the praetors edict, which was used by all praetors from that time onwards. This edict contained detailed descriptions of all cases, in which the praetor would allow a legal action and in which he would grant a defense. The standard edict thus functioned like a comprehensive law code, even though it did not formally have the force of law. It indicated the requirements for a successful legal claim. The edict therefore became the basis for extensive legal commentaries by later classical jurists like Paulus and Domitius Ulpianus. The new concepts and legal institutions developed by pre-classical and classical jurists are too numerous to mention here. Only a few examples are given here:


          
            	Roman jurists clearly separated the legal right to use a thing (ownership) from the factual ability to use and manipulate the thing (possession). They also found the distinction between contract and tort as sources of legal obligations.


            	The standard types of contract (sale, contract for work, hire, contract for services) regulated in most continental codes and the characteristics of each of these contracts were developed by Roman jurisprudence.


            	The classical jurist Gaius (around 160) invented a system of private law based on the division of all material into personae (persons), res (things) and actiones (legal actions). This system was used for many centuries. It can be recognized in legal treatises like William Blackstone's Commentaries on the Laws of England and enactments like the French Code civil or the German BGB.

          


          


          Post-classical law


          By the middle of the 3rd century the conditions for the flourishing of a refined legal culture had become less favorable. The general political and economic situation deteriorated. The emperors assumed more direct control of all aspects of political life. The political system of the principate, which had retained some features of the republican constitution began to transform itself into the absolute monarchy of the dominate. The existence of a legal science and of jurists who regarded law as a science, not as an instrument to achieve the political goals set by the absolute monarch did not fit well into the new order of things. The literary production all but ended. Few jurists after the mid-third century are known by name. While legal science and legal education persisted to some extent in the eastern part of the empire, most of the subtleties of classical law came to be disregarded and finally forgotten in the west. Classical law was replaced by so-called vulgar law. Where the writings of classical jurists were still known, they were edited to conform to the new situation.


          


          Roman law substance


          


          Concepts


          
            	ius civile, ius gentium, and ius naturale - the ius civile ("citizen law", originally ius civile Quiritium) was the body of common laws that applied to Roman citizens and the Praetores Urbani, the individuals who had jurisdiction over cases involving citizens. The ius gentium ("law of peoples") was the body of common laws that applied to foreigners, and their dealings with Roman citizens. The Praetores Peregrini were the individuals who had jurisdiction over cases involving citizens and foreigners. Ius naturale was a concept the jurists developed to explain why all people seemed to obey some laws. Their answer was that a " natural law" instilled in all beings a common sense.

          


          
            	ius scriptum and ius non scriptum - the terms ius scriptum and ius non scriptum literally mean written and unwritten law, respectively. In practice, the two differed by the means of their creation and not necessarily whether or not they were written down. The ius scriptum was the body of statute laws made by the legislature. The laws were known as leges (lit. "laws") and plebiscita (lit. "plebiscites," originating in the Plebeian Council). Roman lawyers would also include in the ius scriptum the edicts of magistrates (magistratuum edicta), the advice of the Senate (Senatus consulta), the responses and thoughts of jurists (responsa prudentium), and the proclamations and beliefs of the emperor (principum placita). Ius non scriptum was the body of common laws that arose from customary practice and had become binding over time.

          


          
            	ius commune and ius singulare - Ius singulare (singular law) is special law for certain groups of people, things, or legal relations (because of which it is an exception from the general principles of the legal system), unlike general, ordinary, law (ius commune). An example of this is the law about wills written by people in the military during a campaign, which are exempt of the solemnities generally required for citizens when writing wills in normal circumstances.

          


          
            	ius publicum and ius privatum - ius publicum means public law and ius privatum means private law, where public law is to protect the interests of the Roman state while private law should protect individuals. In the Roman law ius privatum included personal, property, civil and criminal law; judicial proceeding was private process (iudicium privatum); and crimes were private (except the most severe ones that were prosecuted by the state). Public law will only include some areas of private law close to the end of the Roman state. Ius publicum was also used to describe obligatory legal regulations (today called ius cogensthis term is applied in modern international law to indicate peremptory norms that cannot be derogated from) These are regulations that cannot be changed or excluded by party agreement. Those regulations that can be changed are called today ius dispositivum, and they are used when party shares something and are not in opposition.

          


          


          Public law
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          The Roman Republic's constitution or mos maiorum ("custom of the ancestors") was an unwritten set of guidelines and principles passed down mainly through precedent. Concepts that originated in the Roman constitution live on in constitutions to this day. Examples include checks and balances, the separation of powers, vetoes, filibusters, quorum requirements, term limits, impeachments, the powers of the purse, and regularly scheduled elections. Even some lesser used modern constitutional concepts, such as the block voting found in the electoral college of the United States, originate from ideas found in the Roman constitution.


          The constitution of the Roman Republic was not formal or even official. Its constitution was largely unwritten, and was constantly evolving throughout the life of the republic. Throughout the 1st century BC, the power and legitimacy of the Roman constitution was progressively eroding. Even Roman constitutionalists, such as the senator Cicero, lost a willingness to remain faithful to it towards the end of the republic. When the Roman Republic ultimately fell in the years following the Battle of Actium and Mark Antony's suicide, what was left of the Roman constitution died along with the republic. The first Roman Emperor, Augustus, attempted to manufacture the appearance of a constitution that still governed the empire. The belief in a surviving constitution lasted well into the life of the Roman Empire.


          


          Private law


          Stipulatio was the basic form of contract in Roman law. It was made in the format of question and answer. The precise nature of the contract was disputed, as can be seen below.


          Rei vindicatio is a legal action by which the plaintiff demands that the defendant return a thing that belongs to the plaintiff. It may only be used when plaintiff owns the thing, and the defendant is somehow impeding the plaintiff's possession of the thing. The plaintiff could also institute an actio furti (a personal action) in order to punish the defendant. If the thing could not be recovered, the plaintiff could claim damages from the defendant with the aid of the condictio furtiva (a personal action). With the aid of the actio legis Aquiliae (a personal action), the plaintiff could claim damages from the defendant. Rei vindicatio was derived from the ius civile, therefore was only available to Roman citizens.


          


          Roman status


          To describe a person's position in the legal system, Romans mostly used the expression status. The individual could have been a Roman citizen (status civitatis) unlike foreigners, or he could have been free (status libertatis) unlike slaves, or he could have had a certain position in a Roman family (status familiae) either as the head of the family (pater familias), or some lower member.


          


          Roman litigation


          Ancient Rome had no public prosecution service, like the Crown Prosecution Service, so individual citizens had to bring cases themselves, usually for little or no financial reward. However, politicians often brought these cases, as to do so was seen as a public service. Early on, this was done by means of a verbal summons, rather than a written indictment. However, later, cases could be initiated through a written method. After the case was initiated, a judge was appointed and the outcome of the case was decided.


          During the republic and until the bureaucratization of Roman judicial procedure, the judge was usually a private person (iudex privatus). He had to be a Roman male citizen. The parties could agree on a judge, or they could appoint one from a list, called album iudicum. They went down the list until they found a judge agreeable to both parties, or if none could be found they had to take the last one on the list. For cases of great public interest, there was a tribunal with five judges. First, the parties selected seven from a list, and from those seven the five were chosen randomly. They were called recuperatores.


          No-one had a legal obligation to judge a case, which was understood to be a burden. However, there was a moral obligation to do so, what was known as "officium". The judge had great latitude in the way he conducted the litigation. He considered all the evidence and ruled in the way that seemed just. Because the judge was not a jurist or a legal technician, he often consulted a jurist about the technical aspects of the case, but he was not bound by the jurist's reply. At the end of the litigation, if things were not clear to him, he could refuse to give a judgment, by swearing that it wasn't clear. Also, there was a maximum time to issue a judgment, which depended on some technical issues (type of action, etc).


          Later on, with the bureaucratization, this procedure disappeared, and was substituted by the so-called "extra ordinem" procedure, also known as cognitory. The whole case was reviewed before a magistrate, in a single phase. The magistrate had obligation to judge and to issue a decision, and the decision could be appealed to a higher magistrate.


          


          Afterlife of Roman law


          


          Roman law in the East
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          When the centre of the Empire was moved to the Greek East in the 4th century, many legal concepts of Greek origin appeared in the official Roman legislation. The influence is visible even in the law of persons or of the family, which is traditionally the part of the law that changes least. For example Constantine started putting restrictions on the ancient Roman concept of patria potestas, by acknowledging that persons in potestate could have proprietary rights. He was apparently making concessions to the much stricter concept of paternal authority under Greek-Hellenistic law. The Codex Theodosianus ( 438 AD) was a codification of Constantian laws. Later emperors went even further, until Justinian finally decreed that a child in potestate became owner of everything it acquired, except when it acquired something from its father.


          The codes of Justinian, particularly the Corpus juris civilis (529- 534 AD) continued to be the basis of legal practice in the Empire throughout its so-called Byzantine history. Leo III the Isaurian issued a new code, the Ecloga, in the early 8th century. In the 9th century, the emperors Basil I and Leo VI the Wise commissioned a combined translation of the Code and the Digest, parts of Justinian's codes, into Greek, which became known as the Basilica. Roman law as preserved in the codes of Justinian and in the Basilica remained the basis of legal practice in Greece and in the courts of the Eastern Orthodox Church even after the fall of the Byzantine empire and the conquest by the Turks, and also formed the basis for much of the Fetha Negest, which remained in force in Ethiopia until 1931.


          


          Roman law in the West


          In the west, Justinian's authority went no farther than certain portions of the Italian and Hispanic peninsulas. Law codes were edicted by the Germanic kings, however, the influence of earlier Eastern Roman codes on some of these is quite discernible. In many cases, ethnic Roman citizens continued to be governed by Roman laws for quite some time, even while members of the various Germanic tribes were governed by their own respective codes. The Code and the Institutes themselves were known in Western Europe (though they had little influence on legal practice in the early Middle Ages), but the Digest was largely ignored for several centuries. Around 1070, a manuscript of the Digest was rediscovered in Italy. This was done mainly through the works of glossars who wrote their comments between lines (glossa interlinearis), or in the form of marginal notes (glossa marginalis). From that time, scholars began to study the ancient Roman legal texts, and to teach others what they learned from their studies. The centre of these studies was Bologna. The law school there gradually developed into one of Europes first universities.


          The students, who were taught Roman law in Bologna (and later in many other places) found that many rules of Roman law were better suited to regulate complex economic transactions than the customary rules, which were applicable throughout Europe. For this reason, Roman law, or at least some provisions borrowed from it, began to be re-introduced into legal practice, centuries after the end of the Roman empire. This process was actively supported by many kings and princes who employed university-trained jurists as counselors and court officials and sought to benefit from rules like the famous Princeps legibus solutus est ("The sovereign is not bound by the laws", a phrase initially coined by Ulpian, a Roman jurist).


          There have been several reasons why Roman law was favored in the Middle Ages. It was because Roman law regulated the legal protection of property and the equality of legal subjects and their wills, and because it prescribed the possibility that the legal subjects could dispose their property through testament.


          By the middle of the 16th century, the rediscovered Roman law dominated the legal practice in most European countries. A legal system, in which Roman law was mixed with elements of canon law and of Germanic custom, especially feudal law, had emerged. This legal system, which was common to all of continental Europe (and Scotland) was known as Ius Commune. This Ius Commune and the legal systems based on it are usually referred to as civil law in English-speaking countries.


          Only England did not take part in the wholesale reception of Roman law. One reason for this is that the English legal system was more developed than its continental counterparts by the time Roman law was rediscovered. Therefore, the practical advantages of Roman law were less obvious to English practitioners than to continental lawyers. As a result, the English system of common law developed in parallel to Roman-based civil law, with its practitioners being trained at the Inns of Court in London rather than receiving degrees in Canon or Civil Law at the Universities of Oxford or Cambridge. Elements of Romano-canon law were present in England in the ecclesiastical courts and, less directly, through the development of the equity system. In addition, some concepts from Roman law made their way into the common law. Especially in the early 19th century, English lawyers and judges were willing to borrow rules and ideas from continental jurists and directly from Roman law.


          The practical application of Roman law and the era of the European Ius Commune came to an end, when national codifications were made. In 1804, the French civil code came into force. In the course of the 19th century, many European states either adopted the French model or drafted their own codes. In Germany, the political situation made the creation of a national code of laws impossible. From the 17th century Roman law, in Germany, had been heavily influenced by domestic (common) law, and it was called usus modernus Pandectarum. In some parts of Germany, Roman law continued to be applied until the German civil code ( Brgerliches Gesetzbuch,BGB) came into force in 1900.


          


          Roman law today


          Today, Roman law is no longer applied in legal practice, even though the legal systems of some states like South Africa and San Marino are still based on the old Ius Commune. However, even where the legal practice is based on a code, many rules deriving from Roman law apply: No code completely broke with the Roman tradition. Rather, the provisions of Roman law were fitted into a more coherent system and expressed in the national language. For this reason, knowledge of Roman law is indispensable to understand the legal systems of today. Thus, Roman law is often still a mandatory subject for law students in civil law jurisdictions.


          As steps towards a unification of the private law in the member states of the European Union are being taken, the old Ius Commune, which was the common basis of legal practice everywhere, but allowed for many local variants, is seen by many as a model.


          Today Roman Law has been replaced by modern codes. These codes, however, did not create new law from scratch. But rather, to a large extent, the rules of Roman Law which had been transmitted, were placed in a statutory framework which provided a modern, systematic order.


          Most important of all, Roman Law will have great significance in regard to the formation of uniform legal rules which further the process of political integration in Europe. Roman Law is the common foundation upon which the European legal order is built.
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              A head of Minerva found in the ruins of the Roman baths in Bath
            

          


          Roman mythology, the mythological beliefs of the people of Ancient Rome, can be considered as having two parts. One part, largely later and literary, consists of whole-cloth borrowings from Greek mythology. The other, largely early and cultic, functioned in very different ways from its Greek counterpart.


          


          Nature of early Roman myth


          The Romans had no sequential narratives about their gods comparable to the Titanomachy or the seduction of Zeus by Hera until their poets began to adopt Greek models in the later part of the Roman Republic. What the Romans did have, however, were:


          
            	a highly developed system of rituals, priestly colleges, and pantheons of related gods.


            	a rich set of historical myths about the foundation and rise of their city involving human actors, with occasional divine interventions.

          


          


          Early mythology about the gods


          The Roman model involved a very different way of defining and thinking about gods than that of Greek gods. For example, if one were to ask a Greek about Demeter, he might reply with the well-known story of her grief at the abduction of Persephone by Hades.


          An archaic Italian, by contrast, would tell you that Ceres had an official priest called a flamen, who was junior to the flamens of Jupiter, Mars, and Quirinus, but senior to the flamens of Flora and Pomona. He might tell you that she was grouped in a triad with two other agricultural gods, Liber and Libera. And he might even be able to rattle off all of the minor gods with specialized functions who attended her: Sarritor (weeding), Messor (harvesting), Convector (carting), Conditor (storing), Insitor (sowing), and dozens more.


          Thus the archaic Roman "mythology", at least concerning the gods, was made up not of narratives, but rather of interlocking and complex interrelations between and among gods and humans.


          The original religion of the early Romans was modified by the addition of numerous and conflicting beliefs in later times, and by the assimilation of a vast amount of Greek mythology. We know what little we do about early Roman religion not through contemporary accounts, but from later writers who sought to salvage old traditions from the desuetude into which they were falling, such as the 1st century BC scholar Marcus Terentius Varro. Other classical writers, such as the poet Ovid in his Fasti (Calendar), were strongly influenced by Hellenistic civilization models, and in their works they frequently employed Greek beliefs to fill gaps in the Roman tradition. Because the Romans had so many gods to worship, they lived in fear of angering them.


          


          Early mythology about Roman history


          In contrast to the dearth of narrative material about the gods, the Romans had a rich panoply of legends about the foundation and early growth of their own city. In addition to these largely home-grown traditions, material from Greek heroic legend was grafted onto this native stock at an early date, rendering Aeneas, for example, an ancestor of Romulus and Remus, and by extension, the Trojans as the ancestors of the Roman people (which is why the Roman centurions took a uniform based on the Greeks' drawing of the Trojans).


          The Aeneid and the first few books of Livy are the best extant sources for this human mythology.


          


          Native Roman and Italic gods


          
            [image: Statue of Ceres carrying fruit.]

            
              Statue of Ceres carrying fruit.
            

          


          The Roman ritual practice of the official priesthoods clearly distinguishes two classes of gods, the di indigetes and the di novensides or novensiles. The indigetes were the original gods of the Roman state (see List of Di Indigetes), and their names and nature are indicated by the titles of the earliest priests and by the fixed festivals of the calendar; 30 such gods were honored with special festivals. The novensides were later divinities whose cults were introduced to the city in the historical period, usually at a known date and in response to a specific crisis or felt need. Early Roman divinities included, in addition to the di indigetes, a host of so-called specialist gods whose names were invoked in the carrying out of various activities, such as harvesting. Fragments of old ritual accompanying such acts as plowing or sowing reveal that at every stage of the operation a separate deity was invoked, the name of each deity being regularly derived from the verb for the operation. Such divinities may be grouped under the general term of attendant, or auxiliary, gods, who were invoked along with the greater deities.


          The character of the indigetes and their festivals show that the early Romans were not only members of an agricultural community but also were fond of fighting and much engaged in war. The gods represented distinctly the practical needs of daily life, as felt by the Roman community to which they belonged. They were scrupulously accorded the rites and offerings considered proper. Thus, Janus and Vesta guarded the door and hearth, the Lares protected the field and house, Pales the pasture, Saturn the sowing, Ceres the growth of the grain, Pomona the fruit, and Consus and Ops the harvest. Even the majestic Jupiter, the ruler of the gods, was honored for the aid his rains might give to the farms and vineyards. In his more encompassing character he was considered, through his weapon of lightning, the director of human activity and, by his widespread domain, the protector of the Romans in their military activities beyond the borders of their own community. Prominent in early times were the gods Mars and Quirinus, who were often identified with each other. Mars was a god of war; he was honored in March and October. Quirinus is thought by modern scholars to have been the patron of the armed community in time of peace.


          At the head of the earliest pantheon were the triad Jupiter, Mars, and Quirinus (whose three priests, or flamens, were of the highest order), and Janus and Vesta. These gods in early times had little individuality, and their personal histories lacked marriages and genealogies. Unlike the gods of the Greeks, they were not considered to function in the manner of mortals, and thus not many accounts of their activities exist. This older worship was associated with Numa Pompilius, the second king of Rome, who was believed to have had as his consort and adviser the Roman goddess of fountains and flowers, Egeria, who is often identified as a nymph in later literary sources. New elements were added at a relatively early date, however. To the royal house of the Tarquins was ascribed by legend the establishment of the great Capitoline triad, Jupiter, Juno, and Minerva, which assumed the supreme place in Roman religion. Other additions were the worship of Diana on the Aventine Hill and the introduction of the Sibylline books, prophecies of world history, which, according to legend, were purchased by Tarquin in the late 6th century BC from the Cumaean Sibyl.


          


          Foreign gods


          The absorption of neighboring local gods took place as the Roman state conquered the surrounding territory. The Romans commonly granted the local gods of the conquered territory the same honours as the earlier gods who had been regarded as peculiar to the Roman state. In many instances the newly acquired deities were formally invited to take up their abode in new sanctuaries at Rome. In 203 BC, the cult object embodying Cybele was removed from Phrygian Pessinos and ceremoniously welcomed to Rome. Moreover, the growth of the city attracted foreigners, who were allowed to continue the worship of their own gods. In this way Mithras came to Rome and his popularity in the legions spread his cult as far afield as Britain. In addition to Castor and Pollux, the conquered settlements in Italy seem to have contributed to the Roman pantheon Diana, Minerva, Hercules, Venus, and other deities of lesser rank, some of whom were Italic divinities, others originally derived from the Greek culture of Magna Graecia. The important Roman deities were eventually identified with the more anthropomorphic Greek gods and goddesses, and assumed many of their attributes and myths.
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          Roman numerals are a numeral system originating in ancient Rome, adapted from Etruscan numerals. The system used in classical antiquity was slightly modified in the Middle Ages to produce the system we use today. It is based on certain letters which are given values as numerals.


          Roman numerals are commonly used today in numbered lists (in outline format), clockfaces, pages preceding the main body of a book, chord triads in music analysis, the numbering of movie publication dates, successive political leaders or children with identical names, and the numbering of some sport events, such as the Olympic Games or the Super Bowl.


          For arithmetics involving Roman numerals, see Roman arithmetic and Roman abacus.


          
            
              	Numeral systems by culture
            


            
              	Hindu-Arabic numerals
            


            
              	Indian

              Eastern Arabic

              Khmer

              	Indian family

              Brahmi

              Thai
            


            
              	East Asian numerals
            


            
              	Chinese

              Suzhou

              Counting rods

              	Japanese

              Korean
            


            
              	Alphabetic numerals
            


            
              	Abjad

              Armenian

              Cyrillic

              Ge'ez

              	Hebrew

              Greek (Ionian)

              Āryabhaṭa

              
            


            
              	Other systems
            


            
              	Attic

              Babylonian

              Egyptian

              Etruscan

              	Mayan

              Roman

              Urnfield
            


            
              	List of numeral system topics
            


            
              	Positional systems by base
            


            
              	Decimal (10)
            


            
              	2, 4, 8, 16, 32, 64
            


            
              	1, 3, 9, 12, 20, 24, 30, 36, 60, more
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          Symbols


          
            
              	Symbol

              	Value
            


            
              	I

              	1 (one) (unus)
            


            
              	V

              	5 ( five) (quinque)
            


            
              	X

              	10 ( ten) (decem)
            


            
              	L

              	50 ( fifty) (quinquaginta)
            


            
              	C

              	100 ( one hundred) (centum)
            


            
              	D

              	500 ( five hundred) (quingenti)
            


            
              	M

              	1000 ( one thousand) (mille)
            

          


          Multiple symbols may be combined to produce numbers in between these values, subject to certain rules on repetition. In cases where it may be shorter, it is sometimes allowable to place a smaller, subtractive, symbol before a larger value, so that, for example, one may write IV or iv for four, rather than iiii. Sometimes, especially in medical prescriptions, a final i becomes j, such as iij for 3 or vij for 7. This was originally done to prevent forgery. Again, for the numbers not assigned a specific symbol, the above given symbols are combined:


          
            	II or ii for two.


            	III or iii for three.


            	IV or iv for four


            	V or v for five


            	VI or vi for six


            	VII or vii for seven


            	VIII or viii for eight


            	IX or ix for nine


            	X for 10


            	XI or xi for eleven


            	XXXII or xxxii for thirty-two


            	XLV or xlv for forty-five

          


          For large numbers (4000 and above), a bar is placed above a base numeral to indicate multiplication by 1000:


          
            	V for five thousand


            	X for ten thousand


            	L for fifty thousand


            	C for one hundred thousand


            	D for five hundred thousand


            	M for one million

          


          For very large numbers, there is no standard format, although sometimes a double bar or underline is used to indicate multiplication by 1,000,000. That means an underlined X (X) is ten million.


          


          Origins


          Although the Roman numerals are now written with letters of the Roman alphabet, they were originally independent symbols. The Etruscans, for example, used I  X ⋔ 8  for I V X L C M, of which only I and X happened to be letters in their alphabet. One folk etymology has it that the V represented a hand, and that the X was made by placing two Vs on top of each other, one inverted. However, the Etrusco-Roman numerals actually appear to derive from notches on tally sticks, which continued to be used by Italian and Dalmatian shepherds into the 19th century.


          Thus I descends not from the letter I but from a notch scored across the stick. Every fifth notch was double cut (i.e. ⋀, ⋁, ⋋, ⋌, etc.), and every tenth was cross cut (X), IIIIIIIIXIIIIIIIIXII, much like European tally marks today. This produced a positional system: Eight on a counting stick was eight tallies, IIIIIII, or the eighth of a longer series of tallies; either way, it could be abbreviated III (or VIII), as the existence of a  implies four prior notches. By extension, eighteen was the eighth tally after the first ten, which could be abbreviated X, and so was XIII. Likewise, number four on the stick was the I-notch that could be felt just before the cut of the  (V), so it could be written as either IIII or I (IV). Thus the system was neither additive nor subtractive in its conception, but ordinal. When the tallies were transferred to writing, the marks were easily identified with the existing Roman letters I, V, X.


          The tenth V or X along the stick received an extra stroke. Thus 50 was written variously as N, И, K, , ⋔, etc., but perhaps most often as a chicken-track shape like a superimposed V and I - ᗐ. This had flattened to  (an inverted T) by the time of Augustus, and soon thereafter became identified with the graphically similar letter L. Likewise, 100 was variously Ж, ⋉, ⋈, H, or as any of the symbols for 50 above plus an extra stroke. The form Ж (that is, a superimposed X and I) came to predominate. It was written variously as >I< or ƆIC, was then abbreviated to Ɔ or C, with C variant finally winning out because, as a letter, it stood for centum, Latin for "hundred".


          The hundredth V or X was marked with a box or circle. Thus 500 was like a Ɔ superposed on a ⋌ or ⊢  that is, like a  with a cross bar, becoming D or  by the time of Augustus, under the graphic influence of the letter D. It was later identified as the letter D, perhaps as an abbreviation of demi-mille "half-thousand"; this at least was the folk etymology given to it later on.


          Meanwhile, 1000 was a circled or boxed X: Ⓧ, , , and by Augustinian times was partially identified with the Greek letter  phi. In different traditions it then evolved along several different routes. Some variants, such as  and CD (the latter more accurately a mirror image of a D, which is not supported by Unicode, adjacent to a regular D), were historical dead ends, although folk etymology later identified D for 500 as graphically half of  for 1000 because of the CD variant. A third line, ↀ, survives to this day in two variants:


          
            	One, CIƆ, led to the convention of using parentheses to indicate multiplication by a thousand: the original CIƆ = (I) 1000, then (III) for 3000, (V) 5000, (IX) 9000, (X) 10000, (L) 50000, (C) 100000, (D) 500000, (M) 1000000, etc. This was later extended to double parentheses, as in ↁ , ↂ, etc. See #Alternate forms below.


            	In the other, ↀ became  and ⋈, eventually changing to M under the influence of the Latin word mille "thousand".

          


          


          Zero


          In general, the number zero did not have its own Roman numeral, but a primitive form (nulla) was known by medieval computists (responsible for calculating the date of Easter). They included zero (via the Latin word nulla meaning "none") as one of nineteen epacts, or the age of the moon on March 22. The first three epacts were nullae, xi, and xxii (written in minuscule or lower case). The first known computist to use zero was Dionysius Exiguus in 525. Only one instance of a Roman numeral for zero is known. About 725, Bede or one of his colleagues used the letter N, the initial of nullae, in a table of epacts, all written in Roman numerals.


          


          Fractions
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              A triens coin (1/3 or 4/12 of an as). Note the four dots  indicating its value.
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              A semis coin (1/2 or 6/12 of an as). Note the S indicating its value.
            

          


          Though the Romans used a decimal system for whole numbers, reflecting how they counted in Latin, they used a duodecimal system for fractions, because the divisibility of twelve (12 = 322) makes it easier to handle the common fractions of 1/3 and 1/4 than does a system based on ten (10 = 25). On coins, many of which had values that were duodecimal fractions of the unit as, they used a tally-like notational system based on twelfths and halves. A dot  indicated an uncia "twelfth", the source of the English words inch and ounce; dots were repeated for fractions up to five twelfths. Six twelfths (one half) was abbreviated as the letter S for semis "half". Uncia dots were added to S for fractions from seven to eleven twelfths, just as tallies were added to V for whole numbers from six to nine.


          Each of these fractions had a name, which was also the name of the corresponding coin:


          
            
              	Fraction

              	Roman Numeral

              	Name (nominative and genitive)

              	Meaning
            


            
              	1/12

              	

              	uncia, unciae

              	"ounce"
            


            
              	2/12 = 1/6

              	 or :

              	sextans, sextantis

              	"sixth"
            


            
              	3/12 = 1/4

              	 or 

              	quadrans, quadrantis

              	"quarter"
            


            
              	4/12 = 1/3

              	 or ::

              	triens, trientis

              	"third"
            


            
              	5/12

              	 or ::

              	quincunx, quincuncis

              	"five-ounce" (quinquae unciae  quincunx)
            


            
              	6/12 = 1/2

              	S

              	semis, semissis

              	"half"
            


            
              	7/12

              	S

              	septunx, septuncis

              	"seven-ounce" (septem unciae  septunx)
            


            
              	8/12 = 2/3

              	S or S:

              	bes, bessis

              	"twice" (as in "twice a third")
            


            
              	9/12 = 3/4

              	S or S:

              	dodrans, dodrantis

              or nonuncium, nonuncii

              	"less a quarter" (de-quadrans  dodrans)

              or "ninth ounce" (nona uncia  nonuncium)
            


            
              	10/12 = 5/6

              	S or S::

              	dextans, dextantis

              or decunx, decuncis

              	"less a sixth" (de-sextans  dextans)

              or "ten ounces" (decem unciae  decunx)
            


            
              	11/12

              	S or S::

              	deunx, deuncis

              	"less an ounce" (de-uncia  deunx)
            


            
              	12/12 = 1

              	I

              	as, assis

              	"unit"
            

          


          The arrangement of the dots was variable and not necessarily linear. Five dots arranged like:: (as on dice faces ⚄) are known as a quincunx from the name of the Roman fraction/coin. The Latin words sextans and quadrans are the source of the English words sextant and quadrant.


          Other Roman fractions include:


          
            	1/8 sescuncia, sescunciae (from sesqui- + uncia, i.e. 1 uncias), represented by a sequence of the symbols for the semuncia and the uncia.


            	1/24 semuncia, semunciae (from semi- + uncia, i.e.  uncia), represented by several variant glyphs deriving from the shape of Greek letter sigma , one variant resembling the pound sign  without the horizontal line(s) and another resembling Cyrillic letter Є.


            	1/36 binae sextulae, binarum sextularum ("two sextulas") or duella, duellae, represented by a sequence of two reversed S.


            	1/48 sicilicus, sicilici, represented by a reversed C.


            	1/72 sextula, sextulae (1/6 of an uncia), represented by a reversed S.


            	1/144 dimidia sextula, dimidiae sextulae ("half a sextula"), represented by a reversed S crossed by a horizontal line.


            	1/288 scripulum, scripuli, represented by a symbol resembling Cyrillic letter Э.


            	1/1728 siliqua, siliquae, represented by a symbol resembling closing guillemets.

          


          


          IIII vs. IV


          The notation of Roman numerals has varied through the centuries. Originally, it was common to use IIII to represent four, because IV represented the Roman god Jupiter, whose Latin name, IVPPITER, begins with IV. The subtractive notation (which uses IV instead of IIII) has become universally used only in modern times. For example, Forme of Cury, a manuscript from 1390, uses IX for nine, but IIII for four. Another document in the same manuscript, from 1381, uses IV and IX. A third document in the same manuscript uses IIII, IV, and IX. Constructions such as IIIII for five, IIX for eight or VV for 10 have also been discovered. Subtractive notation arose from regular Latin usage: the number 18 was duodeviginti or two from twenty; the number 19 was undeviginti or one from twenty. The use of subtractive notation increased the complexity of performing Roman arithmetic, without conveying the benefits of a full positional notation system.
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              An inscription on Admiralty Arch, London. The numeral translates to 1910.
            

          


          Likewise, on some buildings it is possible to see MDCCCCX, for example, representing 1910 instead of MCMX  notably Admiralty Arch in London. The Leader Building in Cleveland, Ohio, at the corner of Superior Avenue and E.6th Street, is marked MDCCCCXII, representing 1912. Another notable example is on Harvard Medical School's Gordon Hall, which reads MDCCCCIIII for 1904. In Dubrovnik, Croatia, a commemorative inscription marking the 1000th anniversary of King Tomislavs coronation (Croatias first King), appears as DCCCCXXV - MDCCCCXXV (925 -1925).


          


          Calendars and clocks
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              The Shepherd gate clock with Roman numbers up to XXIII (and 0), in Greenwich
            

          


          Clock faces that are labeled using Roman numerals conventionally show IIII for four o'clock and IX for nine o'clock, using the subtractive principle in one case and not the other. There are many suggested explanations for this, several of which may be true:


          
            	The four-character form IIII creates a visual symmetry with the VIII on the other side, which IV would not (with the exception of square faced watches and clocks, where the opposite number is X).


            	With IIII, the number of symbols on the clock totals twenty I's, four V's, and four X's, so clock makers need only a single mold with a V, five I's, and an X in order to make the correct number of numerals for their clocks: VIIIIIX. This is cast four times for each clock and the twelve required numerals are separated:

              
                	V IIII IX


                	VI II IIX


                	VII III X


                	VIII I IX

              

            

          


          
            	The IIX and one of the IXs are rotated 180 to form XI and XII. The alternative with IV uses seventeen I's, five V's, and four X's, requiring the clock maker to have several different molds.

          


          
            	IIII was the preferred way for the ancient Romans to write four, since they to a large extent avoided subtraction. (However, nine is written IX on clocks, and the IV notation is ordinal rather than subtractive in origin.)


            	As noted above, it has been suggested that since IV is the first two letters of IVPITER (Jupiter), the main god of the Romans, it was not appropriate to use.


            	Only the I symbol would be seen in the first four hours of the clock, the V symbol would only appear in the next four hours, and the X symbol only in the last four hours. This would add to the clock's radial symmetry.


            	IV is difficult to read upside down and on an angle, particularly at that location on the clock.


            	Louis XIV, king of France, who preferred IIII over IV, ordered his clockmakers to produce clocks with IIII and not IV, and thus it has remained.

          


          


          Chemistry


          As it relates to the nomenclature of inorganic compounds, only IV should be used. For example MnO2 should be named manganese (IV) oxide; manganese (IIII) oxide is unacceptable.


          


          XCIX vs. IC


          Rules regarding Roman numerals often state that a symbol representing 10n may not precede any symbol larger than 10n+1. For example, C cannot be preceded by I or V, only by X (or, of course, by a symbol representing a value equal to or larger than C). Thus, one should represent the number ninety-nine as XCIX (using decimal places -- 90 (XC) then 9 (IX)), not as the "shortcut" IC.


          This problem manifested in such questions as why 1990 was not written as MXM instead of the universal usage MCMXC, or why 1999 was not written simply IMM or MIM as opposed to the universal MCMXCIX.


          However, these rules are not universally followed.


          Modern Roman numerals are written by expressing each digit separately starting with the left most digit and skipping any digit with a value of zero. To see this in practice, consider the above example of 1990. In Roman numerals 1990 is rendered: 1000=M, 900=CM, 90=XC; resulting in MCMXC. 2008 is written as 2000=MM, 8=VIII; or MMVIII.


          


          Year in Roman numerals


          In seventeenth century Europe, using Roman numerals for the year of publication for books was standard; there were many other places it was used as well. Publishers attempted to make the number easier to read by those more accustomed to Arabic positional numerals. On British title pages, there were often spaces between the groups of digits: M DCC LX I (relating to 1000 700 60 1 or 1761) is one example. This may have come from the French, who separated the groups of digits with periods, as: M.DCC.LXI. or M. DCC. LXI. Notice the period at the end of the sequence; many countries did this for Roman numerals in general, but not necessarily Britain. (Periods were also common on each side of numerals in running text, as in "commonet .iij. viros illos".)


          These practices faded from general use before the start of the twentieth century, though the cornerstones of major buildings still occasionally use them. Roman numerals are today still used on building faces for dates: 2008 can be represented as MMVIII. They are also sometimes used in the credits of movies and television programs to denote the year of production, particularly programs made by the BBC and CBS.


          


          Modern usage


          
            [image: Roman numbers on Cutty Sark, Greenwich]

            
              Roman numbers on Cutty Sark, Greenwich
            

          


          The Roman number system is generally regarded as obsolete in modern usage, but is still seen in certain institutions to this day. Below are a few examples of its current use.


          
            	The year and, if any, credits shown at the end of a television show or film.


            	Some faces of clocks and timepieces show hours in Roman numerals.


            	Names of monarchs and Popes are still displayed in Roman numerals, e.g. George VI.


            	Postmarks often display Roman numerals.


            	Books (particularly older ones) are dated in Roman numerals, and display preliminary pages in Roman numbers. Volume numbers on spines can also be in Roman numerals.


            	Outlines use I, II, III and i, ii, iii as part of their organizational structure..


            	The Super Bowl number is shown using Roman numerals.


            	The Sprint All-Star Race is shown using Roman numerals.


            	Film series and sequels are often numbered with Roman numerals.


            	Army Corps are typically named using Roman numerals.


            	Names of phases of ice.


            	Names of cranial nerves.

          


          There are many other places as well.


          Roman numerals remained in common use until about the 14th century, when they were replaced by Arabic numerals (thought to have been introduced to Europe from al-Andalus, by way of Arab traders and arithmetic treatises, around the 11th century). The use of Roman numerals today is mostly restricted to ordinal numbers, such as volumes or chapters in a book or the numbers identifying monarchs or popes (eg. Elizabeth II, Benedict XVI, etc.).


          Sometimes the numerals are written using lower-case letters (thus: i, ii, iii, iv, etc.), particularly if numbering paragraphs or sections within chapters, or for the pagination of the front matter of a book.


          Undergraduate degrees at British universities are generally graded using I, IIi, IIii, III for first, upper second (often pronounced "two one"), lower second (often pronounced "two two") and third class respectively.


          Modern English usage also employs Roman numerals in many books (especially anthologies), movies (eg. Star Trek and Star Wars), sporting events (eg. the Olympic Games, the Super Bowl, and WWE's WrestleMania), historic events (eg. World War I, World War II), and computer or videogames (eg. Final Fantasy, King's Quest, Tales Of Symphonia). The common unifying theme seems to be stories or events that are episodic or annual in nature, with the use of classical numbering suggesting importance or timelessness.


          Sports teams can be referred to as the number of players in the squad with roman numerals. In rugby union, the 1st XV of a particular club would be the 1st and best team the club has, likewise for the XIII in rugby league, and XI for football (soccer), field hockey and cricket.


          In chemistry, Roman numerals were used to denote the group in the periodic table of the elements. But there was not international agreement as to whether the group of metals which dissolve in water should be called Group IA or IB, for example, so although references may use them, the international norm has recently switched to Arabic numerals.


          In astronomy, the natural satellites or "moons" of the planets are traditionally designated by capital Roman numerals, at first by order from the centre of the planet, as the four Galilean satellites of Jupiter are numbered, and later by order of discovery; e.g., Callisto was "Jupiter IV" or "J IV". This is particularly amusing in the case of Callisto, because, as mentioned above, the notation IV was mostly disused by the Romans for its similarity to the first two letters of Jupiter. With recent discoveriesJupiter currently has 63 known satellitesas well as computerization, this is somewhat disparaged for the minor worlds, at least in computerized listings. Science fiction, and not astronomy per se, has adopted the use for numbering the planets around a star; e.g., Planet Earth is called " Sol III".


          In photography, Roman numerals (with zero) are used to denote varying levels of brightness when using the Zone system.


          In earthquake seismology, Roman numerals are used to designate degrees of the Mercalli intensity scale.


          In music theory, while scale degrees are typically represented with Arabic numerals, often modified with a caret or circumflex, the triads that have these degrees as their roots are often identified by Roman numerals (as in chord symbols). See also diatonic functions. Upper-case Roman numerals indicate major triads while lower-case Roman numerals indicate minor triads, as the following chart illustrates. Lower-case Roman numerals with a degree symbol indicate diminished triads. For example, in the major mode the triad on the seventh scale degree, the leading tone triad is diminished.


          
            
              	Roman numeral

              	I

              	ii

              	iii

              	IV

              	V

              	vi

              	vii
            


            
              	Scale degree

              (major mode)

              	tonic

              	supertonic

              	mediant

              	subdominant

              	dominant

              	submediant

              	leading tone
            

          


          
            
              	Roman numeral

              	i

              	ii

              	III

              	iv

              	V

              	VI

              	(b)VII

              	vii
            


            
              	Scale degree

              (minor mode)

              	tonic

              	supertonic

              	mediant

              	subdominant

              	dominant

              	submediant

              	subtonic

              	leading tone
            

          


          In law, the Controlled Substances Act's five drug schedules are represented with Roman numerals.


          Roman numerals often appear in crossword puzzles. For example, "DLII" could be the answer to clues such as "Ovid's 552" or "half of MCIV".


          


          Modern non-English-speaking usage


          The above uses are customary for English-speaking countries. Although many of them are also maintained in other countries, those countries have additional uses for Roman numerals which are unknown in English-speaking regions.


          The Catalan, the French, the Hungarian, the Portuguese, the Polish, the Romanian, the Russian and the Spanish languages use capital Roman numerals to denote centuries. For example, XVIII refers to the eighteenth century, so as to avoid confusion between the 18th century and the 1800s. (The Italians also take the opposite approach, basing names of centuries on the digits of the years; quattrocento for example is a common Italian name for secolo XV, the fifteenth century.) Some scholars in English-speaking countries have adopted the former method.


          In Poland, Russia, and in Portuguese and Romanian languages, mixed Roman and Arabic numerals are used to record dates (usually on tombstones, but also elsewhere, such as in formal letters and official documents). Just as an old clock recorded the hour by Roman numerals while the minutes were measured in Arabic numerals, the month is written in Roman numerals while the day is in Arabic numerals: 14-VI-1789 is 14 June 1789. This is how dates are inscribed on the walls of the Kremlin, for example. This method has the advantage that days and months are not confused in rapid note-taking, and that any range of days or months can be expressed without confusion. For instance, V-VIII is May to August, while 1-V-31-VIII is May 1 to August 31.


          In Eastern Europe, especially the Baltic nations, Roman numerals are used to represent the days of the week in hours-of-operation signs displayed in windows or on doors of businesses. Monday is represented by I, which is the initial day of the week. Sunday is represented by VII, which is the final day of the week. The hours of operation signs are tables composed of two columns where the left column is the day of the week in Roman numerals and the right column is a range of hours of operation from starting time to closing time. The following example hours-of-operation table would be for a business whose hours of operation are 9:30AM to 5:30PM on Mondays, Wednesdays, and Thursdays; 9:30AM to 7:00PM on Tuesdays and Fridays; and 9:30AM to 1:00PM on Saturdays; and which is closed on Sundays.


          
            
              	I

              	9:3017:30
            


            
              	II

              	9:3019:00
            


            
              	III

              	9:3017:30
            


            
              	IV

              	9:3017:30
            


            
              	V

              	9:3019:00
            


            
              	VI

              	9:3013:00
            


            
              	VII

              	
            

          


          Since the French use capital Roman numerals to refer to the quarters of the year (III is the third quarter), and this has become the norm in some European standards organisation, the mixed RomanArabic method of recording the date has switched to lowercase Roman numerals in many circles, as 4-viii-1961. ( ISO has since specified that dates should be given in all Arabic numerals, in ISO 8601 formats.)


          In geometry, Roman numerals are often used to show lines of equal length.


          In Romania, Roman numerals are used for floor numbering. Likewise apartments in central Amsterdam are indicated as 138-III, with both an Arabic numeral (number of the block or house) and a Roman numeral (floor number). The apartment on the ground floor is indicated as '138-huis'.


          In Poland, Roman numerals are used for ordinals in names of some institutions. In particular high schools ("V Liceum Oglnokształcące w Krakowie" - 5th High School in Krakw), tax offices ("II Urząd Skarbowy w Gdańsku" - 2nd tax office in Gdańsk) and courts ("I Wydział Cywilny Sądu Okręgowego" - District Court, 1st Civil Division) - use Roman numerals. Institutions that use "Instutition nr N" notation always use Arabic numerals. These include elementary ("Szkoła Podstawowa nr 5") and middle schools ("Gimnazjum nr 5").


          Roman numerals are rarely used in Asia. The motion picture rating system in Hong Kong uses categories I, IIA, IIB, and III based on Roman numerals.


          


          Alternate forms


          
            [image: Roman Numerals, 16th century]

            
              Roman Numerals, 16th century
            

          


          In the Middle Ages, Latin writers used a horizontal line above a particular numeral to represent one thousand times that numeral, and additional vertical lines on both sides of the numeral to denote one hundred times the number, as in these examples:


          
            	I for one thousand


            	V for five thousand


            	|I| for one hundred thousand


            	|V| for five hundred thousand

          


          The same overline was also used with a different meaning, to clarify that the characters were numerals. Sometimes both underline and overline were used, e.g. MCMLXVII, and in certain font-faces, particularly Times New Roman, the capital letters when used without spaces simulates the appearance of the under/over bar, eg. MCMLXVII, which is often exaggerated when written by hand.


          Sometimes 500, usually D, was written as I followed by an apostrophus (which resembles a backwards C, i.e. Ɔ), while 1,000, usually M, was written as CIƆ. This is believed to be a system of encasing numbers to denote thousands (imagine the Cs as parentheses). This system has its origins from Etruscan numeral usage. The D and M symbols to represent 500 and 1,000 were most likely derived from IƆ and CIƆ, respectively.


          An extra Ɔ denoted 500, and multiple extra Ɔs are used to denote 5,000, 50,000, etc. For example:


          
            
              	Base number

              	

              	CIƆ = 1,000

              	CCIƆƆ = 10,000

              	CCCIƆƆƆ = 100,000
            


            
              	1 extra Ɔ

              	IƆ = 500

              	CIƆƆ = 1,500

              	CCIƆƆƆ = 10,500

              	CCCIƆƆƆƆ = 100,500
            


            
              	2 extra Ɔs

              	IƆƆ = 5,000

              	

              	CCIƆƆƆƆ = 15,000

              	CCCIƆƆƆƆƆ = 105,000
            


            
              	3 extra Ɔs

              	IƆƆƆ = 50,000

              	

              	

              	CCCIƆƆƆƆƆƆ = 150,000
            

          


          Sometimes CIƆ was reduced to an lemniscate symbol (ↀ) for denoting 1,000. John Wallis is often credited for introducing this symbol to represent infinity (), and one conjecture is that he based it on this usage, since 1,000 was hyperbolically used to represent very large numbers. Similarly, 5,000 (IƆƆ) was reduced to ↁ; and 10,000 (CCIƆƆ) was reduced to ↂ


          In medieval times, before the letter j emerged as a distinct letter, a series of letters i in Roman numerals was commonly ended with a flourish; hence they actually looked like ij, iij, iiij, etc. This proved useful in preventing fraud, as it was impossible, for example, to add another i to vij to get viij. This practice is now merely an antiquarian's note; it is never used.


          


          Medieval Roman numerals


          Most uniquely, during the Middle Ages there came about a unique, more comprehensive shorthand for writing Roman numerals, called today the "medieval Roman numerals." This system used almost every other letter of the Roman alphabet to stand as abbreviations for more longhand numbers (usually those that consisted of repetitions of the same symbol). They are still listed today in most dictionaries, although they have fallen into disfavor and primarily out of use.


          
            
              	Modern

              number

              	Medieval

              abbreviation

              	Notes
            


            
              	5

              	A

              	Resembles an upside-down V. Also said to equal 500.
            


            
              	7

              	S, Z

              	Presumed abbreviation of septem, Latin for 7.
            


            
              	11

              	O

              	
            


            
              	40

              	F

              	Presumed abbreviation of English forty.
            


            
              	70

              	S

              	Also could stand for 7, and has same etymology.
            


            
              	80

              	R

              	
            


            
              	90

              	N

              	Presumed abbreviation of nonaginta, Latin for 90.
            


            
              	150

              	Y

              	Possibly derived from the lowercase y's shape.
            


            
              	151

              	K

              	This unusual abbreviation's origin is unknown; it has also been said to stand for 250.
            


            
              	160

              	T

              	Possibly derived from Greek tetra, as 4 x 40 = 160.
            


            
              	200

              	H

              	
            


            
              	250

              	E

              	
            


            
              	300

              	B

              	
            


            
              	400

              	P, G

              	
            


            
              	500

              	Q

              	Redundant with D, abbreviation for quingenti, Latin for 500.
            


            
              	800

              	W

              	More properly, the Greek , as W was a fairly new creation.
            


            
              	900

              	ĵ, 

              	Resembled a crooked up arrow.
            


            
              	2000

              	Z

              	
            

          


          


          Modern Roman numerals


          Some "modern" Roman numerals, post- Victorian era, are shown below:


          
            
              	Standard

              	Arabic

              	Notes
            


            
              	none

              	0

              	N was used at least once (by Bede about 725).
            


            
              	I

              	1

              	
            


            
              	II

              	2

              	
            


            
              	III

              	3

              	
            


            
              	IV

              	4

              	IIII is still used on clock and card faces. See Calendars and clocks above.
            


            
              	V

              	5

              	IIIII was used rarely in the Middle Ages.
            


            
              	VI

              	6

              	
            


            
              	VII

              	7

              	
            


            
              	VIII

              	8

              	IIX was used rarely in the Middle Ages.
            


            
              	IX

              	9

              	10-1
            


            
              	X

              	10

              	VV was used rarely in the Middle Ages.
            


            
              	XI

              	11

              	
            


            
              	XII

              	12

              	
            


            
              	XIII

              	13

              	
            


            
              	XIV

              	14

              	
            


            
              	XV

              	15

              	
            


            
              	XVI

              	16

              	
            


            
              	XVII

              	17

              	
            


            
              	XVIII

              	18

              	
            


            
              	XIX

              	19

              	
            


            
              	XX

              	20

              	
            


            
              	XXV

              	25

              	
            


            
              	XXX

              	30

              	
            


            
              	XL

              	40

              	50-10
            


            
              	L

              	50

              	
            


            
              	LX

              	60

              	
            


            
              	LXIX

              	69

              	
            


            
              	LXX

              	70

              	The abbreviation for the Septuagint
            


            
              	LXXX

              	80

              	
            


            
              	XC

              	90

              	100-10
            


            
              	XCIX

              	99

              	As opposed to the "shortcut" way IC seen above.
            


            
              	C

              	100

              	This is the origin of using the slang term "C-bill" or "C-note" for " $100 bill".
            


            
              	CC

              	200

              	
            


            
              	CCC

              	300

              	
            


            
              	CD

              	400

              	500-100
            


            
              	D

              	500

              	
            


            
              	DC

              	600

              	
            


            
              	DCLXVI

              	666

              	Using every symbol but M in order gives the beast number.
            


            
              	DCC

              	700

              	
            


            
              	DCCC

              	800

              	
            


            
              	CM

              	900

              	1000-100
            


            
              	M

              	1000

              	MIX=1009
            


            
              	MCDXLIV

              	1444

              	Smallest pandigital number (each symbol is used)
            


            
              	MDCLXVI

              	1666

              	Largest efficient pandigital number (each symbol occurs exactly once)
            


            
              	MCMXLV

              	1945

              	
            


            
              	MCMXCVII

              	1997
            


            
              	MCMXCIX

              	1999

              	Shortcuts like IMM and MIM disagree with the rule stated above
            


            
              	MM

              	2000

              	
            


            
              	MMVIII

              	2008

              	
            


            
              	MMD

              	2500

              	
            


            
              	MMM

              	3000

              	
            


            
              	MMMM

              	4000

              	Not MV
            


            
              	V

              	5000

              	
            


            
              	VMDCLXVI

              	6666

              	This number uses every symbol up to V once.
            


            
              	X

              	10000

              	
            


            
              	L

              	50000

              	
            


            
              	C

              	100000

              	
            


            
              	D

              	500000

              	
            


            
              	M

              	1000000

              	
            

          


          An accurate way to write large numbers in Roman numerals is to handle first the thousands, then hundreds, then tens, then units.

          Example: the number 1988.

          One thousand is M, nine hundred is CM, eighty is LXXX, eight is VIII.

          Put it together: MCMLXXXVIII.


          


          Unicode


          Unicode has a number of characters specifically designated as Roman numerals, as part of the Number Forms range from U+2160 to U+2183. For example, MCMLXXXVIII could alternatively be written as ⅯⅭⅯⅬⅩⅩⅩⅧ. This range includes both upper- and lowercase numerals, as well as pre-combined glyphs for numbers up to 12 (Ⅻ or XII), mainly intended for the clock faces for compatibility with large East-Asian character sets such as JIS X 0213 that provide these characters. The pre-combined glyphs should only be used to represent the individual numbers where the use of individual glyphs is not wanted, and not to replace compounded numbers. Additionally, glyphs exist for alternate forms of 1000, 5000, and 10000.


          
            
              Table of Roman numerals in Unicode
            

            
              	

              	0

              	1

              	2

              	3

              	4

              	5

              	6

              	7

              	8

              	9

              	A

              	B

              	C

              	D

              	E

              	F
            


            
              	U+2160

              	Ⅰ

              	Ⅱ

              	Ⅲ

              	Ⅳ

              	Ⅴ

              	Ⅵ

              	Ⅶ

              	Ⅷ

              	Ⅸ

              	Ⅹ

              	Ⅺ

              	Ⅻ

              	Ⅼ

              	Ⅽ

              	Ⅾ

              	Ⅿ
            


            
              	U+2170

              	ⅰ

              	ⅱ

              	ⅲ

              	ⅳ

              	ⅴ

              	ⅵ

              	ⅶ

              	ⅷ

              	ⅸ

              	ⅹ

              	ⅺ

              	ⅻ

              	ⅼ

              	ⅽ

              	ⅾ

              	ⅿ
            


            
              	U+2180

              	ↀ

              	ↁ

              	ↂ

              	Ↄ

              	ↄ

              	
            

          


          The characters in the range U+2160217F are present only for compatibility with other character set standards which provide these characters. For ordinary uses, the regular Latin letters are preferred. Displaying these characters requires a program that can handle Unicode and a font that contains appropriate glyphs for them.


          


          Games


          After the Renaissance, the Roman system could also be used to write chronograms. It was common to put in the first page of a book some phrase, so that when adding the I, V, X, L, C, D, M present in the phrase, the reader would obtain a number, usually the year of publication. The phrase was often (but not always) in Latin, as chronograms can be rendered in any language that utilises the Roman alphabet.


          


          Mnemonic devices


          There are several mnemonics that can be useful in remembering the Roman numeral system.


          The following mnemonics recall the order of Roman numeral values above ten, with L being 50, C being 100, D being 500, and M being 1000.


          
            	Lucky Cows Drink Milk


            	Lucy Can't Drink Milk


            	Lazy Cows Don't Moo


            	Little Cats Drink Milk


            	LCD Monitor

          


          A longer mnemonic helps to recall the order of Roman numerals from large to small.


          
            	My Dear Cat Loves Xtra Vitamins Intensely

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Roman_numerals"
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        Roman roads
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              Road Construction on Trajan's Column
            

          


          The Roman roads were essential for the growth of the Roman empire, by enabling the Romans to move armies. A proverb says that "all roads lead to Rome." Roman roads were designed that way to hinder provinces organising resistance against the Empire. At its peak, the Roman road system spanned 53,000 miles (85,300 km) and contained about 372 links.


          The Romans, for military, commercial and political reasons, became adept at constructing roads, which they called viae (plural of the singular term via). The word is related to the English way and weigh, as in 'to weigh anchor'. The Indo-European root, *wegh-, with a palatal g, becomes *wegh- with a guttural g in the centum languages, including Latin. It means "to go" with the sense of transporting in a vehicle. Viae were always intended primarily as carriage roads, the means of carrying material from one location to another.


          These long highways were very important in maintaining both the stability and expansion of the empire. The legions made good time on them, and some are still used millennia later. In late Antiquity these roads played an important part in Roman military reverses by offering avenues of invasion to the barbarians.


          


          The Roman road system


          


          Types of roads


          Roman roads vary from simple corduroy roads to paved roads using deep roadbeds of tamped rubble as an underlying layer to ensure that they kept dry, as the water would flow out from between the stones and fragments of rubble, instead of becoming mud in clay soils.


          The laws of the Twelve Tables, dated to approximately 450 BC, specify that a road shall be 8 feet wide where straight and 16 where curved. The tables command Romans to build roads and give wayfarers the right to pass over private land where the road is in disrepair. Building roads that would not need frequent repair therefore became an ideological objective.


          Roman law defined the right to use a road as a servitus, or claim. The jus eundi ("right of going") established a claim to use an iter, or footpath, across private land; the ius agendi ("right of driving"), an actus, or carriage track. A via combined both types of servitutes, provided it was of the proper width, which was determined by an arbiter. The default width was the latitudo legitima of 8 feet. In these rather dry laws we can see the prevalence of the public domain over the private, which characterized the republic.


          With the conquest of Italy prepared viae were extended from Rome and its vicinity to outlying municipalities, sometimes overlying earlier roads. Building viae was a military responsibility and thus came under the jurisdiction of a consul. The process had a military name, viam munire, as though the via were a fortification. Municipalities, however, were responsible for their own roads, which the Romans called viae vicinales.


          A via connected two cities. Some links in the network were as long as 55 miles. The builders always aimed at a regulation width, but actual widths have been measured at between 3' 9" and 24'.


          The builders aimed at directional straightness. Many long sections are ruler-straight, but it should not be thought that all of them were. The Roman emphasis on constructing straight roads often resulted in steep grades relatively impractical for most economic traffic; over the years the Romans themselves realized this and built longer, but more manageable, alternatives to existing roads.


          
            [image: ]

            

          


          Viae were generally centrally placed in the countryside. Features off the via were connected to the via by viae rusticae, or secondary roads. Either main or secondary roads might be paved, or they might be left unpaved, with a gravel surface, as they were in North Africa. These prepared but unpaved roads were viae glareae or sternendae ("to be strewn"). Beyond the secondary roads were the viae terrenae, "dirt roads". A road map of the empire reveals that it was laced fairly completely with a network of prepared viae. Beyond the borders are no roads; however, one might presume that footpaths and dirt roads allowed some transport.


          


          Traveling a road


          


          Milestones


          
            [image: Miliarium (milestone)]

            
              Miliarium (milestone)
            

          


          
            [image: Potaissa Napoca Miliarium]
          


          Before 250 BC, the via Appia, and after 124 BC, most viae, were divided into numbered miles by milestones. The words we translate as mile are milia passuum, "one thousand of paces", which amounted to about 1620 yards, 1480 meters. A milestone, or miliarium, was a circular column on a solid rectangular base, set two feet into the ground, standing several feet high, 20" in diameter, weighing about 2 tons. At the base was inscribed the number of the mile relative to the road it was on. In a panel at eye-height was the distance to the Roman Forum and various other information about the officials who made or repaired the road and when. These miliaria are valuable historical documents now. Their inscriptions are collected in the volume XVII of the Corpus Inscriptionum Latinarum.


          
            [image: Remains of the miliarium aureum in the Roman Forum.]

            
              Remains of the miliarium aureum in the Roman Forum.
            

          


          

          The Romans had a preference for standardization whenever they could, and so Augustus, after becoming permanent commissioner of roads in 20 BC, set up the miliarium aureum (golden milestone) near the temple of Saturn. All roads were considered to begin from this gilded bronze monument. On it were listed all the major cities in the empire and distances to them. Constantine called it the umbilicus Romae (navel of Rome).


          Milestones permitted distances and locations to be known and recorded exactly. It wasn't long before historians began to refer to the milestone at which an event occurred.


          


          Way stations


          A legion on the march didn't need a way station, as it brought its own baggage train (impedimenta) and constructed its own camp (castra) every evening at the side of the road. Other officials or people on official business, however, had no legion at their service, and so the government maintained way stations, or mansiones ("staying places"), for their use. Passports were required for identification.


          Carts could travel about 8 miles per day, pedestrians a little more, and so each mansio was about 15 to 18 miles from the next one. There the official traveller found a complete villa dedicated to his refreshment. Often a permanent military camp or a town grew up around the mansio.


          Non-official travellers needed refreshment too, and at the same locations along the road. A private system of 'inns' or cauponae were placed near the mansiones. They performed the same functions but were somewhat disreputable, as they were frequented by thieves and prostitutes. Graffiti decorate the walls of the few whose ruins have been found.


          Genteel travellers needed something better than cauponae. In the early days of the viae, when little unofficial existed, houses placed near the road were required by law to offer hospitality on demand. Frequented houses no doubt became the first tabernae, which were hostels, rather than the "taverns" we know today. As Rome grew, so did its tabernae, becoming more luxurious and acquiring good or bad reputations as the case may be. One of the best hotels was the Tabernae Caediciae at Sinuessa on the Via Appia. It had a large storage room containing barrels of wine, cheese and ham. Many cities of today grew up around a taberna complex, such as Rheinzabern in the Rhineland, and Saverne in Alsace.


          A third system of way stations serviced vehicles and animals: the mutationes ("changing stations"). They were located every 12-18 miles. In these complexes, the driver could purchase the services of wheelrights, cartwrights, and equarii medici, or veterinarians. Using these stations in chariot relays, the emperor Tiberius hastened 500 miles in 24 hours to join his brother, Drusus Germanicus, who was dying of gangrene as a result of a fall from a horse.


          


          Vehicles
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          Roman law and tradition forbade the use of vehicles in urban areas, except in certain cases. Married women and government officials on business could ride. The Lex Iulia Municipalis restricted commercial carts to night-time access to the city within the walls and within a mile outside the walls. Outside the cities, Romans were avid riders and rode on or drove quite a number of vehicle types, some of which are mentioned here.


          For purposes of description, Roman vehicles can be divided into the car, the coach and the cart. Cars were used to transport one or two individuals, coaches were used to transport parties, and carts to transport cargo.


          Of the cars, the most popular was the carrus ("car"), a standard chariot form descending to the Romans from a greater antiquity. The top was open, the front closed. One survives in the Vatican. It carried a driver and a passenger. A carrus of two horses was a biga; of three horses, a triga; and of four horses a quadriga. The tires were of iron. When not in use, its wheels were removed for easier storage.


          A more luxurious version, the carpentum, transported women and officials. It had an arched overhead covering of cloth and was drawn by mules. A lighter version, the cisium, equivalent to our gig, was open above and in front and had a seat. Drawn by one or two mules or horses, it was used for cab work, the cab drivers being called cisiani. The builder was a cisarius.


          Of the coaches, the main stay was the raeda or reda, which had 4 wheels. The high sides formed a sort of box in which seats were placed, with a notch on each side for entry. It carried several people with baggage up to the legal limit of 1000 pounds. It was drawn by teams of oxen, horses or mules. A cloth top could be put on for weather, in which case it resembled a covered wagon.


          The raeda was probably the main vehicle for travel on the roads. Raedae meritoriae were hired coaches. The fiscalis raeda was a government coach. The driver and the builder were both named a raedarius.


          Of the carts, the main one was the plaustrum or plostrum. This was simply a platform of boards attached to wheels and a cross-tree. The wheels, or tympana, were solid and were several inches thick. The sides could be built up with boards or rails. A large wicker basket was sometimes placed on it. A two-wheel version existed. The 4-wheel type was the plaustrum maius.


          The military used a standard wagon. Their transportation service was the cursus clabularis, after the standard wagon, called a carrus clabularius, clabularis, clavularis, or clabulare. It transported the impedimenta, or baggage of a military column.


          


          Post offices


          Two postal services were available under the empire, one public and one private.


          The Cursus publicus, founded by Augustus, carried the mail of officials by relay throughout the Roman road system. The vehicle for carrying mail was a cisium with a box, but for special delivery, a horse and rider was faster. A relay of horses could carry a letter 500 miles in 24 hours. The postman wore a characteristic leather hat, the petanus. The postal service was a somewhat dangerous occupation, as postmen were a target for bandits and enemies of Rome.


          Private mail of the well-to-do was carried by tabellarii, an organization of slaves available for a price.


          


          The itinerary
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          The Romans and ancient travelers in general did not use maps. They may have existed as specialty items in some of the libraries, but they were hard to copy and were not in general use. On the Roman road system, however, the traveller needed some idea of where he was going , how to get there, and how long it would take. The itinerarium filled this need. In origin it was simply a list of cities along a road. It was only a short step from lists to a master list. To sort out the lists, the Romans drew diagrams of parallel lines showing the branches of the roads. Parts of these were copied and sold on the streets. The very best featured symbols for cities, way stations, water courses, and so on. They cannot be considered maps, as they did not represent landforms.


          The Roman government from time to time undertook to produce a master itinerary of all Roman roads. Julius Caesar and Mark Antony commissioned the first known such effort in 44 BC. Zenodoxus, Theodotus and Polyclitus, three Greek geographers, were hired to survey the system and compile a master itinerary. This task required over 25 years. The result was a stone engraved master itinerarium set up near the Pantheon, from which travelers and itinerary sellers could make copies.


          Another master itinerary, the Itinerarium Provinciarum Antonini Augusti (the Antonine Itinerary) is known to have been undertaken in 217 AD. It was first printed in 1521 and after many reprintings survives today. Another major surviving itinerary is the Tabula Peutingeriana. The Ravenna Cosmography dates from the 7th century, but repeats earlier material.


          Archaeology has turned up some itinerary material in unexpected places. The Cups of Cadiz, four silver cups found by workmen excavating a foundation at Bracciano in 1852, are engraved with the names and distances of stations between Cadiz and Rome.


          The term itinerary changed meaning over the centuries. In the Itinerarium Burdigalense (Bordeaux Pilgrim, 333 AD), the itinerary is a description of what route to take to the Holy Land. The Itinerarium Alexandri is a list of the conquests of Alexander the Great. Today it means either a travel journal or a list of recommended stops.


          


          Construction of a road


          


          The method
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          The Romans are believed to have inherited the art of road construction from the Etruscans. No doubt the art grew as it went along and also incorporated good ideas from other cultures.


          After the architect looked over the site of the proposed road and determined roughly where it should go, the agrimensores went to work surveying the road bed. They used two main devices, the rod and one called the groma, which helped them obtain right angles. The gromatici, the Roman equivalent of rod men, placed rods and put down a line called the rigor. As they did not possess anything like a transit, an architect tried to achieve straightness by looking along the rods and commanding the gromatici to move them as required. Using the gromae they then laid out a grid on the plan of the road.


          The libratores began their work. Using ploughs and legionaries with spades, they excavated the road bed down to bed rock or at least to the firmest ground they could find. The excavation was called the fossa, "ditch." the depth varied according to terrain.


          The road was constructed by filling the ditch. The method varied according to geographic locality, materials available and terrain, but the plan, or ideal at which the architect aimed was always the same. The roadbed was layered.


          Into the fossa was dumped large amounts of rubble, gravel and stone, whatever fill was available. Sometimes a layer of sand was put down, if it could be found. When it came to within a few feet of the surface it was covered with gravel and tamped down, a process called pavire, or pavimentare. The flat surface was then the pavimentum. It could be used as the road, or additional layers could be constructed. A statumen or "foundation" of flat stones set in cement might support the additional layers.


          The final steps utilized concrete, which the Romans had exclusively rediscovered. They seem to have mixed the mortar and the stones in the fossa. First a several-inch layer of coarse concrete, the rudus, then a several-inch layer of fine concrete, the nucleus, went onto the pavement or statumen. Into or onto the nucleus went a course of polygonal or square paving stones, such as you see in the picture, called the summa crusta. The crusta was crowned for drainage.


          It is unclear that any standard terminology was used; the words for the different elements perhaps varied from region to region. Today the concrete has worn from the spaces around the stones, giving the impression of a very bumpy road, but the original surface was no doubt much closer to being flat. These remarkable roads are resistant to rain, freezing and flooding. They needed little repair.


          


          Surpassing obstacles


          The Roman road (from Cazane near Iron Gates) was carved in stone about 1.5-1.75 m, the rest of the road, above the Danube, was made from wooden structure. Roman architects preferred to engineer solutions to obstacles rather than circumvent them.
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          River crossings were achieved by bridges, or pontes. Single slabs went over rills. A bridge could be of wood, stone, or both. Wooden bridges were constructed on pilings sunk into the river, or on stone piers. Larger or more permanent bridges required arches. Roman bridges were so well constructed that many are in use today.


          Causeways were built over marshy ground. The road was first marked out with pilings. Between them were sunk large quantities of stone so as to raise the causeway 6 feet above the marsh. In the provinces, the Romans often did not bother with a stone causeway, but used log roads (pontes longi).


          Outcroppings of stone, ravines, or hilly or mountainous terrain called for cuttings and tunnels. Roman roads generally went straight up and down hills, rather than in a serpentine pattern. Grades of 10%-12% are known in ordinary terrain, 15%-20% in mountainous country.


          


          Financing


          Financing road building was a Roman government responsibility. Maintenance, however, was generally left to the province. The officials tasked with fund raising were the curatores viarum, in which you can see the English word, curator. They had a number of methods available to them. Private citizens with an interest in the road could contribute to its repair. High officials might distribute largesse to be used for roads. Censors, who were in charge of public morals and public works, were expected to fund repairs sua pecunia (with their own money). Beyond those means, taxes were required.


          The beauty and grandeur of the roads might tempt us to believe that any Roman citizen could use them for free, but this was not the case. Tolls abounded, especially at bridges. Often they were collected at the city gate. Freight was made heavier still by import and export taxes. These were only the charges for using the roads. Costs of services on the journey went up from there.


          


          Some Roman roads


          There are many examples of roads that still follow the route of Roman roads.


          


          Albania / Greece / Turkey


          
            	Via Egnatia ( 146 BC) connecting Dyrrhachium to Byzantium via Thessaloniki

          


          


          France


          
            	Via Aquitania, from Narbonne, where it connected to the Via Domitia, to the Atlantic Ocean across Toulouse and Bordeaux,


            	Via Domitia ( 118 BC), from Nimes to the Pyrenees, where it joins to the Via Augusta at the Col de Panissars.

          


          


          Italy
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          major roads


          
            	Via Aemilia, from Ariminum to Piacenza


            	Via Appia, the Appian way ( 312 BC), from Rome to Apulia ( Puglia)


            	Via Aurelia ( 241 BC), from Rome to France


            	Via Cassia, from Rome to Tuscany


            	Via Flaminia ( 220 BC), from Rome to Ariminum


            	Via Salaria, from Rome to the Adriatic Sea (in the Marches)

          


          


          others


          
            	Via Aemilia Scaura ( 109 BC)


            	Via Aquillia, branches off the Appia at Capua to the sea at Vibo


            	Via Amerina, from Rome to Ameria and Perusia


            	Via Claudia Julia Augusta ( 13 BC)


            	Via Clodia, from Rome to Tuscany forming a system with the Cassia


            	Via Domitiana, coast road from Naples to Formia.


            	Via Julia Augusta ( 8 BC), exits Aquileia.


            	Via Labicana, southeast from Rome, forming a system with the Praenestina


            	Via Ostiensis, from Rome to Ostia


            	Via Postumia ( 148), from Verona across the Apennines to Genoa


            	Via Popilia ( 132 BC), two distinct roads, one from Capua to Rhegium and the other from Ariminum through the later Veneto region, possibly to Pula in Istria


            	Via Praenestina, from Rome to Praeneste


            	Via Severiana, Terracina to Ostia


            	Via Traiana Nova (Italy), from Lake Bolsena to the Via Cassia. Known by archaeology only.

          


          
            	
              
                	Most Roman roads were named after the censor who ordered their construction or reconstruction. The same person often served afterward as consul, but the road name is dated to his term as censor. If the road was older than the office of censor or was of unknown origin, it took the name of its destination or of the region through which it mainly passed. A road was renamed if the censor ordered major work on it, such as paving, repaving or rerouting.

              

            

          


          


          Trans-Alpine roads


          These roads connected modern Italy and Germany


          
            	Via Claudia Augusta ( 47) from Altinum (now Venice) to Augsburg via the Reschen Pass


            	Via Mala from Milan to Lindau via the San Bernardino Pass


            	Via Decia

          


          


          Romania
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            	Trajan's bridge and Iron Gates road.


            	Potaissa Napoca road.

          


          


          Spain


          
            	Iter ab Emerita Asturicam, from Sevilla to Gijn. Later known as Va de la Plata (plata means "silver" in Spanish, but in this case it is a false cognate of an Arabic word), part of the fan of the Way of Saint James. Now it is the A-66 freeway.


            	Via Augusta, from Cdiz to the Pyrnes, where it joins to the Via Domitia at the Coll de Panissars, near La Jonquera. It passes through Valencia, Tarragona (anciently Tarraco), and Barcelona.

          


          


          United Kingdom


          
            	Akeman Street


            	Dere Street


            	Ermine Street


            	Fen Causeway


            	Fosse Way


            	King Street


            	London-West of England Roman Roads


            	Peddars Way


            	Stane Street


            	Stanegate


            	Via Devana


            	Watling Street
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            	Romantics redirects here, for the band, see The Romantics

          


          Romanticism is an artistic, literary and intellectual movement that originated in 18th century Western Europe during the industrial revolution. In part a revolt against aristocratic, social, and political norms of the Enlightenment period and a reaction against the rationalization of nature, in art and literature. It stressed strong emotion as a source of aesthetic experience, placing new emphasis on such emotions as trepidation, horror, and the awe experienced in confronting the sublimity of nature. It elevated folk art, nature and custom, as well as arguing for an epistemology based on nature, which included human activity conditioned by nature in the form of language, custom and usage. It was influenced by ideas of the Enlightenment and elevated medievalism and elements of art and narrative perceived to be from the medieval period. The name "romantic" itself comes from the term " romance" which is a prose or poetic heroic narrative originating in medieval literature and romantic literature.


          The ideologies and events of the French Revolution and Industrial Revolution are thought to have influenced the movement. Romanticism elevated the achievements of what it perceived as misunderstood heroic individuals and artists that altered society. It also legitimized the individual imagination as a critical authority which permitted freedom from classical notions of form in art. There was a strong recourse to historical and natural inevitability in the representation of its ideas.


          


          Characteristics


          In a general sense, Romanticism refers to several groups of artists, poets, writers, and musicians as well as political, philosophical and social thinkers and trends of the late 18th and early 19th centuries in Europe. But a precise characterization and a specific description of Romanticism have been objects of intellectual history and literary history for all of the twentieth century without any great measure of consensus emerging. Arthur Lovejoy attempted to demonstrate the difficulty of this problem in his seminal article "On The Discrimination of Romanticisms" in his Essays in the History of Ideas (1948); some scholars see romanticism as completely continuous with the present, some see it as the inaugural moment of modernity, some see it as the beginning of a tradition of resistance to the Enlightenment, and still others date it firmly in the direct aftermath of the French Revolution. Another definition comes from Charles Baudelaire: "Romanticism is precisely situated neither in choice of subject nor exact truth, but in a way of feeling."


          Many intellectual historians have seen Romanticism as a key moment in the Counter-Enlightenment, a reaction against the Age of Enlightenment. Whereas the thinkers of the Enlightenment emphasized the primacy of deductive reason, Romanticism emphasized intuition, imagination, and feeling, to a point that has led to some Romantic thinkers being accused of irrationalism.


          


          Music


          


          Romanticism and music
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          - In general, the term "Romanticism" when applied to music has come to mean the period roughly from the 1820s until 1910. The contemporary application of 'romantic' to music did not coincide with modern categories: in 1810 E.T.A. Hoffmann called Mozart, Haydn and Beethoven the three "Romantic Composers", and Ludwig Spohr used the term "good Romantic style" to apply to parts of Beethoven's Fifth Symphony. Technically, Mozart is considered classical and by most standards, Beethoven is the start of the musical Romantic period. By the early 20th century, the sense that there had been a decisive break with the musical past led to the establishment of the 19th century as " The Romantic Era," and as such it is referred to in the standard encyclopedias of music.


          The traditional modern discussion of the music of Romanticism includes elements, such as the growing use of folk music, which are also directly related to the broader current of Romantic nationalism in the arts (for a detailed discussion of its musical manifestations, see musical nationalism).
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          Some aspects of Romanticism are already present in eighteenth-century music. The heightened contrasts and emotions of Sturm und Drang [German for "Storm and Stress"] seem a precursor of the Gothic in literature, or the sanguinary elements of some of the operas of the period of the French Revolution. The libretti of Lorenzo da Ponte for Mozart, and the eloquent music the latter wrote for them, convey a new sense of individuality and freedom. In Beethoven, the Romantic generation's ideal of the artist as hero, the concept of the Romantic musician begins to reveal itself the man who morally challenged the Emperor Napoleon himself by striking him out from the dedication of the Eroica Symphony. In Beethoven's Fidelio he creates the apotheosis of the 'rescue operas' which were another feature of French musical culture during the revolutionary period, in order to hymn the freedom which underlay the thinking of all radical artists in the years of hope after the Congress of Vienna.
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          Of the contemporary music culture, the romantic musician followed a public career, depending on sensitive middle-class audiences rather than on a courtly patron. Public persona characterized a new generation of virtuosi who made their way as soloists, epitomized in the careers of Paganini and Liszt.


          Beethoven's use of tonal architecture in such a way as to allow significant expansion of musical forms and structures was immediately recognized as bringing a new dimension to music. The later piano music and string quartets, especially, showed the way to a completely unexplored musical universe. The writer, critic (and composer) Hoffmann was able to write of the supremacy of instrumental music over vocal music in expressiveness, a concept which would previously have been regarded as absurd. Hoffmann himself, as a practitioner both of music and literature, encouraged the notion of music as 'programmatic' or telling a story, an idea which new audiences found attractive, however irritating it was to some composers (e.g. Felix Mendelssohn). New developments in instrumental technology in the early nineteenth centuryiron frames for pianos, wound metal strings for string instrumentsenabled louder dynamics, more varied tone colours, and the potential for sensational virtuosity. Such developments swelled the length of pieces, introduced programmatic titles, and created new genres such as the free standing overture or tone-poem, the piano fantasy, nocturne and rhapsody, and the virtuoso concerto, which became central to musical romanticism.
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          In opera, a new Romantic atmosphere combining supernatural terror and melodramatic plot in a folkloric context was most successfully achieved by Weber's Der Freischtz (1817, 1821). Enriched timbre and colour marked the early orchestration of Hector Berlioz in France, and the grand operas of Meyerbeer. Amongst the radical fringe of what became mockingly characterised (adopting Wagner's own words) as 'artists of the future', Liszt and Wagner each embodied the Romantic cult of the free, inspired, charismatic, perhaps ruthlessly unconventional individual artistic personality.


          It is the period of 1815 to 1848 which must be regarded as the true age of Romanticism in music - the age of the last compositions of Beethoven (d. 1827) and Schubert (d. 1828), of the works of Schumann (d. 1856) and Chopin (d.1849), of the early struggles of Berlioz and Richard Wagner, of the great virtuosi such as Paganini (d. 1840), and the young Liszt and Thalberg. Now that we are able to listen to the work of Mendelssohn (d. 1847) stripped of the Biedermeier reputation unfairly attached to it, he can also be placed in this more appropriate context. After this period, with Chopin and Paganini dead, Liszt retired from the concert platform at a minor German court, Wagner effectively in exile until he obtained royal patronage in Bavaria, and Berlioz still struggling with the bourgeois liberalism which all but smothered radical artistic endeavour in Europe, Romanticism in music was surely past its primegiving way, rather, to the period of musical romantics.


          


          Visual art and literature
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          In visual art and literature, "Romanticism" typically refers to the late 18th century and the 19th century. Recurring themes found in Romantic literature are the criticism of the past, emphasis on women and children, and respect for nature. Furthermore, several romantic authors, such as Nathaniel Hawthorne, based their writings on the supernatural/ occult and human psychology, which they were fascinated with.


          The Scottish poet James Macpherson influenced the early development of Romanticism with the international success of his Ossian cycle of poems published in 1762, inspiring both Goethe and the young Walter Scott.


          An early German influence came from Johann Wolfgang Goethe whose 1774 novel The Sorrows of Young Werther had young men throughout Europe emulating its protagonist, a young artist with a very sensitive and passionate temperament. At that time Germany was a multitude of small separate states, and Goethe's works would have a seminal influence in developing a unifying sense of nationalism. Important writers of early German romanticism were Ludwig Tieck, Novalis ( Heinrich von Ofterdingen, 1799) and Friedrich Hoelderlin. Heidelberg later became a centre of German romanticism, where writers and poets such as Clemens Brentano, Achim von Arnim and Joseph von Eichendorff met regularly in literary circles. Romanticists often focused on emotions and dreams in their works. Other important motifs in German Romanticism are travelling, nature and ancient myths. The late German Romanticism (of, for example, E.T.A. Hoffmann's Der Sandmann - The Sandman, 1817, and Eichendorff's Das Marmorbild - The Marble Statue, 1819) was somewhat darker in its motifs and has some gothic elements.
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          Romanticism in British literature developed in a different form slightly later, mostly associated with the poets William Wordsworth and Samuel Taylor Coleridge, whose co-authored book " Lyrical Ballads" (1798) sought to reject Augustan poetry in favour of more direct speech derived from folk traditions. Both poets were also involved in Utopian social thought in the wake of the French Revolution. The poet and painter William Blake is the most extreme example of the Romantic sensibility in Britain, epitomised by his claim I must create a system or be enslaved by another man's. Blake's artistic work is also strongly influenced by Medieval illuminated books. The painters J.M.W. Turner and John Constable are also generally associated with Romanticism. Lord Byron, Percy Bysshe Shelley, Mary Shelley and John Keats constitute another phase of Romanticism in Britain. The historian Thomas Carlyle and the Pre-Raphaelite Brotherhood represent the last phase of transformation into Victorian culture. William Butler Yeats, born in 1865, referred to his generation as "the last romantics."
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          In predominantly Roman Catholic countries Romanticism was less pronounced than in Germany and Britain, and tended to develop later, after the rise of Napoleon. Franois-Ren de Chateaubriand is often called the "Father of French Romanticism". In France, the movement is associated with the 19th century, particularly in the paintings of Thodore Gricault and Eugne Delacroix, the plays, poems and novels of Victor Hugo (such as Les Misrables and Ninety-Three), and the novels of Stendhal. The composer Hector Berlioz is also important.


          Inside Russia, the principal exponent of Romanticism is Alexander Pushkin. Mikhail Lermontov attempted to analyse and bring to light the deepest reasons for the Romantic idea of metaphysical discontent with society and self, and was much influenced by Lord Byron. The poet Fyodor Tyutchev was also an important figure of the movement in Russia, and was heavily influenced by the German Romantics.


          Romanticism played an essential role in the national awakening of many Central European peoples lacking their own national states, particularly in Poland, which had recently lost its independence to Russia when its army crushed the Polish Rebellion under the reactionary Nicholas I. Revival of ancient myths, customs and traditions by Romanticist poets and painters helped to distinguish their indigenous cultures from those of the dominant nations (Russians, Germans, Austrians, Turks, etc.). Patriotism, nationalism, revolution and armed struggle for independence also became popular themes in the arts of this period. Arguably, the most distinguished Romanticist poet of this part of Europe was Adam Mickiewicz, who developed an idea that Poland was the Messiah of Nations, predestined to suffer just as Jesus had suffered to save all the people.
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          In the United States, the romantic gothic makes an early appearance with Washington Irving's Legend of Sleepy Hollow (1819), followed from 1823 onwards by the fresh Leatherstocking tales of James Fenimore Cooper, with their emphasis on heroic simplicity and their fervent landscape descriptions of an already-exotic mythicized frontier peopled by " noble savages", similar to the philosophical theory of Rousseau, like Uncas, " The Last of the Mohicans". There are picturesque elements in Washington Irving's essays and travel books. Edgar Allan Poe's tales of the macabre and his balladic poetry were more influential in France than at home, but the romantic American novel is fully developed in Nathaniel Hawthorne's atmosphere and melodrama. Later Transcendentalist writers such as Henry David Thoreau and Ralph Waldo Emerson still show elements of its influence, as does the romantic realism of Walt Whitman. But by the 1880s, psychological and social realism was competing with romanticism. The poetry which Americans wrote and read was all romantic until the 1920s: Poe and Hawthorne, as well as Henry Wadsworth Longfellow. The poetry of Emily Dickinson  nearly unread in her own time  and Herman Melville's novel Moby-Dick can be taken as the epitomes of American Romantic literature, or as successors to it. As elsewhere (England, Germany, France), literary Romanticism had its counterpart in the visual arts, most especially in the exaltation of untamed America found in the paintings of the Hudson River School.


          


          Nationalism


          One of Romanticism's key ideas and most enduring legacies is the assertion of nationalism, which became a central theme of Romantic art and political philosophy. From the earliest parts of the movement, with their focus on development of national languages and folklore, and the importance of local customs and traditions, to the movements which would redraw the map of Europe and lead to calls for self-determination of nationalities, nationalism was one of the key vehicles of Romanticism, its role, expression and meaning.
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          Early Romantic nationalism was strongly inspired by Rousseau, and by the ideas of Johann Gottfried von Herder, who in 1784 argued that the geography formed the natural economy of a people, and shaped their customs and society.


          The nature of nationalism changed dramatically, however, after the French Revolution with the rise of Napoleon, and the reactions in other nations. Napoleonic nationalism and republicanism were, at first, inspirational to movements in other nations: self-determination and a consciousness of national unity were held to be two of the reasons why France was able to defeat other countries in battle. But as the French Republic became Napoleon's Empire, Napoleon became not the inspiration for nationalism, but the object of its struggle. In Prussia, the development of spiritual renewal as a means to engage in the struggle against Napoleon was argued by, among others, Johann Gottlieb Fichte, a disciple of Kant. The word Volkstum, or nationality, was coined in German as part of this resistance to the now conquering emperor. Fichte expressed the unity of language and nation in his address "To the German Nation" in 1806:


          
            	Those who speak the same language are joined to each other by a multitude of invisible bonds by nature herself, long before any human art begins; they understand each other and have the power of continuing to make themselves understood more and more clearly; they belong together and are by nature one and an inseparable whole. ...Only when each people, left to itself, develops and forms itself in accordance with its own peculiar quality, and only when in every people each individual develops himself in accordance with that common quality, as well as in accordance with his own peculiar qualitythen, and then only, does the manifestation of divinity appear in its true mirror as it ought to be.

          


          This view of nationalism inspired the collection of folklore by such people as the Brothers Grimm, the revival of old epics as national, and the construction of new epics as if they were old, as in the Kalevala, compiled from Finnish tales and folklore, or Ossian, where the claimed ancient roots were invented. The view that fairy tales, unless contaminated from outside, literary sources, were preserved in the same form over thousands of years, was not exclusive to Romantic Nationalists, but fit in well with their views that such tales expressed the primordial nature of a people. For instance, the Brothers Grimm rejected many tales they collected because of their similarity to tales by Charles Perrault, which they thought proved they were not truly German tales; Sleeping Beauty survived in their collection because the tale of Brynhildr convinced them that the figure of the sleeping princess was authentically German.
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          The Roman Empire contained many kinds of villas. Some were pleasure houses such as those like Hadrian's Villa at Tivoli, that were sited in the cool hills within easy reach of Rome or on picturesque sites overlooking the Bay of Naples. Some villas were more like the country houses of Early Modern England, France or Poland, the visible seat of power of a local magnate, such as the famous palace rediscovered at Fishbourne in Sussex. Suburban villas on the edge of cities were also known, such as the Middle and Late Republican villas that encroached on the Campus Martius, at that time on the edge of Rome, and which can be also seen outside the city walls of Pompeii. These early suburban villas, such as the one at Rome's Auditorium site or at Grottarossa, demonstrate the antiquity and heritage of the villa suburbana in Central Italy. It is possible that these early, suburban villas were also in fact the seats of power (maybe even palaces) of regional strongmen or heads of important families (gentes). A third type of villa provided the organizational centre of the large holdings called latifundia, that produced and exported agricultural produce; such villas might be lacking in luxuries. By the 4th century, villa could simply connote an agricultural holding: Jerome translated the Gospel of Mark (xiv, 32) chorion, describing the olive grove of Gethsemane, with villa, without an inference that there were any dwellings there at all (Catholic Encyclopedia "Gethsemane").


          The late Roman Republic witnessed an explosion of villa construction in Italy. In Etruria, the villa at Settefinestre has been interpreted as being one of the latifundia, or large slave-run villas, that were involved in large-scale agricultural production. Other villas in the hinterland of Rome are interpreted in light of the agrarian treatises written by the elder Cato, Columella and Varro, both of whom sought to define the suitable lifestyle of conservative Romans, at least in idealistic terms.


          By the first century B.C., the "classic" villa had a widespread architectural form with many examples showing the use of atrium/peristyle architecture. This explosion of construction takes place especially in the years following the dictatorship of Sulla. A villa might be quite palatial, such as the imperial villas built on seaside slopes around the Bay of Naples such as at Baiae; others were preserved at Stabiae and Herculaneum by the ashfall and mudslide from the eruption of Vesuvius in 79 A.D., which also preserved the Villa of the Papyri and its libraries. Deeper in the countryside, villas were largely self-supporting with associated farms, olive groves, and vineyards. Large villas dominated the rural economy of the Po valley, Campania, and Sicily, and were also found in Gaul. Villas specializing in the sea-going export of olive oil to Roman legions in Germany were a feature of the southern Iberian province of Hispania Baetica. Some luxurious villas have been excavated in North Africa in the provinces of Africa and Numidia, or at Fishbourne in Britannia.


          Certain areas within easy reach of Rome offered cool lodgings in the heat of summer. Maecenas asked what kind of house could possibly be suitable at all seasons. The emperor Hadrian had a villa at Tibur ( Tivoli), in an area that was popular with Romans of rank. Hadrian's Villa ( 123 AD) was more like a palace. Cicero had several villas. Pliny the Younger described his villas in his letters. The Romans invented the seaside villa: a vignette in a frescoed wall at the house of Lucretius Fronto in Pompeii still shows a row of seafront pleasure houses, all with porticos along the front, some rising up in porticoed tiers to an altana at the top that would catch a breeze on the most stifling evenings (Veyne 1987 ill. p 152)
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          Late Roman owners of villae had luxuries like hypocaust-heated rooms with mosaics ( La Olmeda, Spain). As the Roman Empire collapsed in the 4th and 5th centuries, the villas were more and more isolated and came to be protected by walls. Though in England the villas were abandoned, looted, and burned by Anglo-Saxon invaders in the 5th century, other areas had large working villas donated by aristocrats and territorial magnates to individual monks that often became the nucleus of famous monasteries. In this way, the villa system of late Antiquity was preserved into the early Medieval period. Saint Benedict established his influential monastery of Monte Cassino in the ruins of a villa at Subiaco that had belonged to Nero; there are fuller details at the entry for Benedict. Around 590, Saint Eligius was born in a highly-placed Gallo-Roman family at the 'villa' of Chaptelat near Limoges, in Aquitaine (now France). The abbey at Stavelot was founded ca 650 on the domain of a former villa near Lige and the abbey of Vzelay had a similar founding. As late as 698, Willibrord established an abbey at a Roman villa of Echternach, in Luxemburg near Trier, which was presented to him by Irmina, daughter of Dagobert II, king of the Franks.


          Some of the known Roman villas are:


          
            	Hadrian's Villa at Tivoli, Italy


            	Fishbourne Roman Palace in West Sussex, England


            	Lullingstone villa in Kent, England


            	Villa Romana del Casale in Piazza Armerina, Sicily, Italy


            	Chedworth Roman Villa in Gloucestershire

          


          


          Architecture of the villa complex


          Upper class, wealthy Roman Citizens in the countryside around Rome and throughout the Empire lived in villa-complexes, the accommodation for rural farms.


          The villa-complex consisted of three parts.


          The "Villa Urbana" where the owner and his family lived. This would be similar to the wealthy-person's domus in the city and would have painted walls and artistic mosaics on the floors.


          The "Villa Rustica" where the staff and slaves of the villa worked and lived. This was also the living quarters for the farms animals. There would usually be other rooms here that might be used as store rooms, a hospital and even a prison!


          The third part of the villa-complex would be the storage rooms. These would be where the products of the farm were stored ready for transport to buyers. Storage rooms here would have been used for Oil, Wine, Grain, Grapes and any other produce of the villa. Other rooms in the villa might include an office, a temple for worship, several bedrooms, a dining room and a kitchen.


          Villas were often plumbed with running water and many would have had under-floor central heating known as a " hypocaust".


          A villa was originally a Roman country house built for the upper class. According to Pliny the Elder, there were two kinds of villas: the villa urbana, which was a country seat that could easily be reached from Rome (or another city) for a night or two, and the villa rustica, the farm-house estate permanently occupied by the servants who had charge generally of the estate. It would centre on the villa itself, perhaps only seasonally occupied. There were a concentration of Imperial villas near the Bay of Naples, especially on the Isle of Capri, at Monte Circeo on the coast and at Antium ( Anzio). Wealthy Romans escaped the summer heat in the hills round Rome, especially around Frascati (cf Hadrian's Villa). Cicero is said to have possessed no less than seven villas, the oldest of which was near Arpinum, which he inherited. Pliny the Younger had three or four, of which the example near Laurentium is the best known from his descriptions.


          Roman writers refer with satisfaction to the self-sufficiency of their villas, where they drank their own wine and pressed their own oil, a commonly used literary topos. An ideal Roman citizen was the independent farmer tilling his own land, and the agricultural writers wanted to give their readers a chance to link themselves with their ancestors through this image of self-sufficient villas. The truth was not too far from it, either, while even the profit-oriented latifundia probably grew enough of all the basic foodstuffs to provide for their own consumption. Even the 'monoculture' farms, concentrating [[desunt multa]]
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          Roman Vishniac ['vɪʃnik] (Russian: Роман Вишняк; August 19, 1897  January 22, 1990) was a renowned Russian-American photographer, best known for capturing on film the culture of Jews in Central and Eastern Europe before the Holocaust.


          Vishniac was an extremely diverse photographer, an accomplished biologist and a knowledgeable collector and teacher of art history. Throughout his life, he made significant scientific contributions to the fields of photomicroscopy and time-lapse photography. Vishniac was very interested in history, especially that of his ancestors. In turn, he was strongly tied to his Jewish roots and was a Zionist later in life.


          Roman Vishniac won international acclaim for his photography: his pictures from the shtetlach and Jewish ghettos, celebrity portraits, and images of microscopic biology. He is known for his book A Vanished World, published in 1983, which was one of the first such pictorial documentations of Jewish culture in Eastern Europe from that period and also for his extreme humanism, respect and awe for life, sentiments that can be seen in all aspects of his work.


          


          Biography


          


          Early life


          Roman was born in his grandparent's dacha outside of Saint Petersburg, in the town of Pavlovsk, and grew up in Moscow. To live in this city was a right granted to few Jews but Roman could live there because his father, Solomon Vishniac, was a wealthy manufacturer of umbrellas, and his mother, Manya, was the daughter of affluent diamond dealers (Roman also had a sister, Katja). During the summer months; however, the Vishniacs would leave: Moscow often became uncomfortably hot and the family would retreat to a dacha a few miles outside of that city.


          As a child, Roman Vishniac was fascinated by biology and photography, and his room was filled with "plants, insects, fish and small animals". On his seventh birthday, Roman got a microscope from his grandmother, to which he promptly hooked up a camera, and by which he photographed the muscles in a cockroach's leg at 150 times magnification. Young Vishniac used this microscope extensively, viewing and photographing everything he could find, from dead insects to animal scales, to pollen and protozoa.


          Until the age of ten, Vishniac was homeschooled; from ten to seventeen, he attended a private school at which he earned a gold medal for scholarship. Beginning in 1914, he spent six years at Shanyavsky Institute (now University) in Moscow. While enrolled there, he served in the Tsarist, Kerensky and Soviet armies. At the Institute, he earned a Ph.D. in zoology and became an assistant professor of biology. As a graduate student, he worked with prestigious biologist Nikolai Koltzoff, experimenting with inducing metamorphosis in axolotl, a species of aquatic salamander. While his experiments were a success, Dr. Vishniac was not able to publish a paper detailing his findings due to the chaos in Russia and his results were eventually independently duplicated. In spite of this, he went on to take a three year course in medicine.


          


          


          Berlin


          In 1918, Roman Vishniac's immediate family moved to Berlin because of anti-Semitism spurred by the Third Russian Revolution. Roman followed them and, shortly after arriving, married Luta (Leah) Bagg, who gave birth to two children, Mara and Wolf. Roman Vishniac supported his own budding family (and sometimes his parents as well) by working at various jobs. In his free time, he studied Far Eastern Art at the University of Berlin. Vishniac researched endocrinology, optics, and did some photography (see right). In Berlin, he also initiated his public speaking career by joining the Salamander Club, at which he often gave lectures on naturalism.


          In the 1930s, as anti-Semitism was growing in Germany, Vishniac took his famed trips to Eastern Europe, photographing the culture of poor Jews in mountainous villages and urban ghettos. For approximately 4 years, (the exact period is debated), he would travel back and forth from Berlin to remote locations, taking thousands of pictures and living with whomever would take him in, at the same time supporting his family in Berlin. In 1939, Roman's wife and children moved to Sweden to stay with Luta's parents, away from hostile Germany. He met up with his parents in Nice that summer.


          Roman Vishniac returned to Paris in late summer 1940, and was arrested by the Ptain police and interned at Camp du Ruchard, a deportation camp in Clichy, France. This occurred because Latvia, where he had had his citizenship, had been subsumed into the Soviet Union and Vishniac was considered a "stateless person". After 3 months, as a result of his wife's efforts and aid from the American Jewish Joint Distribution Committee, he obtained a visa that allowed him to escape via Lisbon to the U.S. with his family. His father stayed behind and spent the war hidden in France; his mother died from cancer in 1941 while still in Nice.


          


          New York


          


          The Vishniac family fled from Lisbon to New York City in 1940, arriving on New Year's Eve. Vishniac tried for days to get a job but failed: "For me, it was a time of distraction and fear." Vishniac struggled. He was multilingual, speaking at least German, Russian and Yiddish, but he could speak no English yet and thus had a difficult time. He managed to do some portraiture work with mostly foreign clients; but business was poor. It was during this time, in 1942, that Roman took one of his most celebrated portraits, that of Albert Einstein. Vishniac arrived at Einstein's home in Princeton, New Jersey, getting into the scientist's study with the ruse of bringing regards from mutual friends in Europe, and photographed him while the scientist was not paying attention to him, occupied in thought. Einstein later called this portrait his favourite one of him. In 1946, Roman Vishniac divorced Luta, and the next year he married Edith Ernst, an old family friend. A few years later, he gave up portraiture and went on to do freelance work in the field of photomicroscopy.


          Once in the United States, Roman Vishniac tried desperately to earn sympathy for impoverished Jews in Eastern Europe. When his work was exhibited at Teachers College, Columbia University in 1943, Vishniac wrote to Eleanor Roosevelt ( First Lady at the time), asking her to visit the exhibit, but she did not do so. He also sent some of his photographs to the president for which he was politely thanked.


          Of the 16,000 taken in Eastern Europe by Roman Vishniac, only 2,000 photographs reached America. Most of these negatives were carefully hidden by Roman and his family; others were smuggled in by Vishniac's good friend Walter Bierer through Cuba. In the photographer's own words,


          
            
              	

              	I sewed some of the negatives into my clothing when I came to the United States in 1940. Most of them were left with my father in Clermont-Ferrand, a small city in central France. He survived there, hidden. He concealed the negatives under floorboards and behind picture frames.

              	
            

          


          


          Later life
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          Even when he grew older, Roman Vishniac was very active. In 1957, he was appointed research associate at the Albert Einstein College of Medicine and in 1961 ascended to the rank of " professor of biological education". In his seventies and eighties, Vishniac became "Chevron Professor of Creativity" at Pratt Institute (where he taught courses on topics such as the philosophy of photography). During this time he lived on the West Side of Manhattan with his wife Edith, teaching, photographing, reading and collecting artifacts. Some items that were in his collection include a 14th-century Buddha, Chinese tapestries, Japanese swords, various antique microscopes, valued old maps and venerable books). He taught Oriental and Russian art, general philosophy and religion in science, specifically Jewish topics, ecology, numismatics, photography and general science at City University of New York, Case Western Reserve University and at various other institutions.
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          During the course of his life, Vishniac was the subject and creator of many films and documentaries; the most celebrated of which was the Living Biology series. The series consisted of seven films on cell biology; organs and systems; embryology; evolution; genetics; ecology; botany; the animal world; and the microbial world. This production was funded by a grant from the National Science Foundation's.


          Roman Vishniac received Honorary Doctoral degrees from the Rhode Island School of Design, Columbia College of Art and the California College of Art, before he died from colon cancer on January 22, 1990.



          


          Photography


          


          


          In Central and Eastern Europe


          [bookmark: 1935.E2.80.931939]


          19351939


          Vishniac is best known for his dramatic photographs of Jews in cities and shtetlach of Eastern Europe. He was commissioned to take these pictures initially by the American Jewish Joint Distribution Committee as part of a fundraising initiative; but, Vishniac took a personal interest in this photography. He traveled back and forth from Berlin to the ghettos of Russia, Poland, Romania, Czechoslovakia and Lithuania for years after he worked for the Committee.


          While touring Europe, Roman Vishniac posed as a traveling fabric salesman, seeking aid where he could and bribing anyone who got in his way. During his touring of Eastern Europe (19351939), he was often arrested by police for taking these pictures, sometimes because he was thought to be spying, (Jews were not allowed to take pictures or even carry cameras). Later, when published, these photographs made him popular enough for his work to be showcased as one-man shows at Columbia University, the Jewish Museum, ICP and other such institutions.


          


          Vishniac, being a Jew, had to struggle immensely to take the 16,000 photos he did. Every one of his photos from this period was a candid shot; the subjects never even knew his camera existed. He also could not take more than one shot of a scene or buy two rolls of film at a time because he was not of Aryan descent. Vishniac sometimes developed his film in Berlin, other times he was forced to do it out on the countryside, in rivers of the Carpathian Mountains on moonless nights.


          In order to reach some of the small villages in these mountains, he had to carry heavy equipment (Leica, Rolliflex, movie camera, tripods etc.), 115 pounds (52 kilograms) by his estimate, on his back, up steep roads, trekking many miles. With a concealed Leica wrapped in a scarf at his forehead or a Rolleiflex peeking out through an enlarged button hole of his coat, Vishniac captured tens of thousands of impoverished Jews on film, "[...] to preserve  in pictures, at least  a world that might soon cease to exist". This Leica was acquired through a non-Jewish friend, but he had to give the camera back often (the police were trying to make sure that no Jews were using the camera, and they usually checked with his friend in the evenings).


          For indoor shots, when the Leica was used, there was the problem of insufficient lighting: there would rarely be artificial light in the home of a poor Jew. Vishniac could not use a tripod (for the camera had to remain concealed) to get long exposures, so he had to bring a kerosene lamp (visible in some of his work), keep his back to a wall for support, and hold his breath. The Rolleiflex was used mostly for outdoor scenes.


          Roman Vishniac did not just want to preserve the memories of the Jews; he actively fought to increase awareness in the West of the worsening situation in Eastern Europe. "Through his photographs, he sought to alert the rest of the world to the horrors [of the Nazi persecution]", Mitgang. In late 1938, for example, he sneaked into Zbaszyn, an internment camp in Germany near the border, where Jews awaited deportment to Poland. After photographing the "filthy barracks", as he described it, for two days, he escaped by jumping from the second floor at night and creeping away, avoiding broken glass and barbed wire. He then used photographs taken to prove the existence of such camps to the League of Nations.


          After Roman's death, more photographs were discovered, and the current exhibit in Berlin showcases such newly discovered photographs. The negatives of these were found at the end of rolls of film used by him in his scientific pursuits.


          


          Style


          Vishniac's photographs from the 1930s are all of a very distinct style; they are all focused on achieving the same end: capturing the unique culture of Jewish ghettos in Eastern Europe. His pictures all centre on these people, usually in small groups, going about their daily lives: very often studying (generally religious texts), walking (many times through harsh weather), and sometimes just sitting; staring. The scenes are dramatic though: "There is barely a hint of a smile on any of the faces. The eyes peer at us suspiciously from behind ancient casement windows and over a peddler's tray, from crowded schoolrooms and desolate street corners." Gene Thornton, writer for The New York Times, called them "[...] somber with poverty and with the gray light of European Winter".


          


          These pictures, all in black and white, were done with available light or sometimes a lantern, yet they are still, "amazingly crisp with surprising depth of field". Indeed, "There is a grainy realism to Vishniac's photographic style. We can almost finger the coarse textures of coats and shawls; the layers of fabric worn by the people seem more related to tree bark than to the well-pressed wool suit worn by an occasional elegant passerby."


          


          Impact


          Vishniac's photographs from this period are widely commended and on permanent display in many museums. Edward Steichen places Roman Vishniac's pre-Holocaust photographs, "among photography's finest documents of a time and place."' However, there has been criticism of Vishniac's work, focusing on the lack of diversity of his subjects in his work from Eastern Europe and quality of his composition. It has been argued that he should have also photographed wealthier Jews, in addition to the poor Jews in ghettos. Thornton criticized his photographs for their unprofessional qualities, citing "errors of focus and accidents of design, as when an unexplained third leg and foot protrudes from the long coat of a hurrying scholar."


          Vishniac's photographs have had a profound effect on Holocaust literature and have illustrated many books about the Jewish ghettos and Holocaust. In the case of The Only Flowers of her Youth, the drama of the photograph inspired Miriam Nerlove to write a fictional novel based on the story of the girl in the picture.


          For this work, Roman Vishniac has received the Memorial Award of the American Society of Magazine Photographers in 1956. He was also the winner of the visual arts category of awards of the Jewish Book Council in 1984; The Only Flowers of her Youth was deemed "most impressive" at the International Photographic Exhibition in Lucerne in 1952; and the Grand Prize for Art in Photography, New York Coliseum.


          


          Photomicroscopy and biology


          


          In addition to the candid photography for which he is best known, Vishniac worked heavily in the field of photomicroscopy, (specifically interference microscopy and cinemicroscopy). He specialized in photographing live subjects, rather than the usual dead ones and had a knack for arranging the moving specimens in "just the right poses", according to Philippe Halsman, former president of the American Society of Magazine Photographers. On the subject of Vishniac's skill in photomicroscopy, Halsman said he was, "a special kind of genius". He worked with all sorts of specimens, from protozoa, to fireflies to amino acids. Vishniac's work in photomicroscopy is and was highly regarded in the field. For three consecutive years, beginning in 1952, he won the Best-of-the-Show Award of the Biological Photographic Association in New York.


          One of Roman Vishniac's most famous endeavors in the field of photomicroscopy was his revolutionary photographs from the inside of a firefly's eye, behind 4,600 tiny ommatidia, complexly arranged. In addition, there were the images taken at the medical school of Boston University of the circulating blood inside a hamster's cheek pouch. Vishniac invented new methods for light-interruption photography and colour photomicroscopy. His method of colorization, (developed in the 1960s and early 1970s) uses polarized light to penetrate certain formations of cell structure and may greatly improve the detail of an image.


          In the field of biology, Vishniac specialized in marine microbiology, the physiology of ciliates, circulatory systems in unicellular plants and endocrinology (from his work in Berlin) and metamorphosis. Despite his aptitude and accomplishments in the field, most of his work in biology was secondary to his photography: Vishniac studied the anatomy of an organism primarily to better photograph it. Besides experimenting with the metamorphosis of axolotl, he also researched the morphology of chromosomes in 1920: both in Berlin. As a biologist and philosopher in 1950, he hypothesized polyphyletic origin, a theory that life arose from multiple, independent biochemical reactions, spawning multicellular life. As a philosopher, he "developed principles of rationalistic philosophy" in the '50s.


          


          Other photography


          Vishniac is notable for his photographs of insects mating, sea bass feasting and other living creatures in full animation. Skillfully and patiently, Vishniac would stalk insects or other such creatures for hours in the suburbs around New York City. Before beginning the hunt, he would lie for over an hour in the grass, rubbing himself with proximate flora to make himself smell less artificial. Vishniac would then gracefully swoop close to his prey and patiently frame the scene with an SLR equipped with an extension tube. He had even trained himself to hold his breath for up to two minutes, so that he could take his time and not disturb slowly exposing images.


          Roman's subjects varied throughout his life. At times, he would focus on documenting everyday life, as in Berlin, and later portraiture, doing famous portraits of Albert Einstein and Marc Chagall. He was also a pioneer in time-lapse photography, on which he worked from 1915 to 1918, and again later in life.


          


          Religion and philosophy


          


          Roman Vishniac always had strong ties with his ancestry, especially the Jewish aspect of it, "From earliest childhood, my main interest was my ancestors". He was a Zionist and a strong sympathizer with Jews who had suffered because of anti-Semitism, "Oh yes, I could be a professor of anti-Semitism", also stating then that he had one hundred and one relatives who died during the Holocaust. A famous photo of his (pictured right) of a store in Berlin selling devices for separating Jews and non-Jews by skull shape was used by him to criticize the pseudoscience of German anti-Semites.


          Vishniac associated much of his work with religion, though not specifically Judaism. "Nature, God, or whatever you want to call the creator of the Universe comes through the microscope clearly and strongly," he remarked in his laboratory one day.


          Living with the memory of hardship, Vishniac was, "an absolute optimist filled with tragedy. His humanism is not just for Jews, but for every living thing." While he was alive, Roman probably believed in God or some similar concept, but he was non-denominational and did not adhere strictly to the principles of any religion. He even clashed with Orthodox Jews in one well-known instance: The religious Jews he met on his trek around Europe would not let themselves be photographed, quoting the Bible and its prohibition of making of graven images. Vishniac's famous response was, "the Torah existed for thousands of years before the camera had been invented."


          Roman Vishniac was known for having great respect for all living creatures. Whenever possible, he returned a specimen to its precise home before it was captured and one time lent, "his bathtub to tadpoles for weeks until he could return them to their pond". In accordance with this philosophy, he photographed almost exclusively living subjects.


          


          Publications


          
            
              	Year

              	Title

              	Notes

              	Source
            


            
              	1947

              	Polish Jews: A Pictorial Record

              	Polish Jews showcased 31 images of the life and character of these people "stressing the spiritual side of the subjects' lives and [...] it did not include any of the pictures [Roman Vishniac] took to emphasize the economic struggle in which the Jews were engaged."; Essay by Abraham Joshua Heschel.

              	
            


            
              	1947

              	
                *Die Farshvundene Velt: Idishe shtet, Idishe mentshn.

                *The Vanished World: Jewish Cities, Jewish People

              

              	Edited by Rafeal Abramovitch; title, text and captions in English and Yiddish; includes photographs by R. Vishniac, A. Kacyzna, M. Kipnis and others. First edition of the earliest and most comprehensive graphic pictorial history of Jewish life at the beginning of the Nazi era.

              	
            


            
              	1955

              	Spider, Egg and Microcosm: Three Men and Three Worlds of Science

              	Published by Eugene Kinkead; The three men were Petrunkevitch, Romanoff and Vishniac

              	
            


            
              	1956

              	This Living Earth (Nature Program)

              	Published by N. Doubleday

              	
            


            
              	1957

              	Mushrooms (Nature Program)

              	Prepared with the cooperation of the National Audubon Society; Published by N. Doubleday; Library of Congress Control #: 57003046 and 66006050

              	
            


            
              	1959

              	Living Earth

              	Drawings by Louise Katz; Subject: Soil biology

              	
            


            
              	1969

              	A Day of Pleasure: Stories of a Boy Growing Up in Warsaw

              	Written by Isaac Bashevis Singer

              	
            


            
              	1971

              	Building Blocks of Life: Proteins, Vitamins, and Hormones Seen Through the Microscope

              	Published by Charles Scribner's Sons

              	
            


            
              	1972

              	The Concerned Photographer 2

              	Grossman Publishers; Edited by Cornell Capa, text by Michael Edelson; In cooperation with ICP

              	
            


            
              	1974

              	Roman Vishniac

              	of the ICP Library of Photographers

              	
            


            
              	1983

              	A Vanished World

              	Foreword by Elie Wiesel; This version is significantly different from the original version, 1947, being completely redone and with many fewer photographs. This is probably the best-known collection of Vishniac's and has independently contributed most to his popularity.

              	
            


            
              	1985

              	Roman Vishniac

              	by Darilyn Rowan, published at Arizona State University School of Art.

              	
            


            
              	1993

              	To Give them Light: The Legacy of Roman Vishniac

              	Biographical note by Mara Vishniac Kohn, , edited by Marion Wiesel

              	
            


            
              	1999

              	Children of a Vanished World

              	Edited by Mara Vishniac Kohn and Hartman Flacks

              	
            


            
              	2005

              	Roman Vishniac's Berlin

              	Edited by James Howard Fraser, Mara Vishniac Kohn and Aubrey Pomerance for Jewish Museum Berlin

              	
            

          


          


          Major exhibitions


          
            
              	Year

              	Location

              	Notes

              	Source
            


            
              	1943

              	Teacher's College, Columbia University, New York

              	One-man show of photographs of impoverished Eastern European Jews

              	
            


            
              	1962

              	IBM Gallery, New York

              	One-man show; "Through the Looking Glass"

              	
            


            
              	1971

              	The Jewish Museum, New York

              	"The Concerns of Roman Vishniac"; The first comprehensive showing of Vishniac's work, produced by ICP

              	
            


            
              	19721973

              	Art Gallery of the University at Albany, The State University of New York; The Corcoran Gallery of Art, Washington D.C.; New Jersey Public Library, Fair Lawn; Kol Ami Museum, Los Angeles; Judaica Museum, Phoenix

              	"The Concerns of Roman Vishniac" circulated around the U.S.A. by ICP. Note that this exhibit was probably a continuation of the last one at the Jewish Museum; however, it is listed as a separate production in Roman Vishniac

              	
            


            
              	1993

              	International Centre of Photography, New York

              	"Man, Nature, and Science, 19301985"

              	
            


            
              	2001

              	Spertus Museum, Chicago

              	50 of Vishniacs photographs from Roman Vishniac Children of a Vanished World; Mara Vishniac Kohn guest speaker

              	
            


            
              	2005

              	Jewish Museum Berlin

              	Title: "Roman Vishniac's Berlin"; exhibiting 90 images, some never before seen by the public.
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              	Roma
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              	Flag of the Roma people
            


            
              	Total population
            


            
              	
                15 million or more

              
            


            
              	Regions with significant populations
            


            
              	
                
                  
                    	[image: Flag of Albania]Albania

                    	Disputed: 1,300 to 120,000

                    	
                  


                  
                    	[image: Flag of Argentina]Argentina

                    	300,000

                    	

                  


                  
                    	[image: Flag of Brazil]Brazil

                    	678,0001,000,000

                    	
                  


                  
                    	[image: Flag of Bulgaria]Bulgaria

                    	Disputed: 370,908 (official census) to 700,000800,000

                    	
                  


                  
                    	[image: Flag of Canada]Canada

                    	80,000

                    	
                  


                  
                    	[image: Flag of the Czech Republic]Czech Republic

                    	Disputed: 11,746

                    or 220,000 to 300,000

                    	
                      


                      


                    
                  


                  
                    	[image: Flag of France]France

                    	280,000340,000

                    	
                  


                  
                    	[image: Flag of Germany]Germany

                    	110,000130,000

                    	
                  


                  
                    	[image: Flag of Greece]Greece

                    	Disputed: 200,000

                    or 300,000350,000

                    	

                  


                  
                    	[image: Flag of Hungary]Hungary

                    	Disputed: 600,0001,200,000

                    	

                  


                  
                    	[image: Flag of India]India

                    	2,274,000

                    	
                  


                  
                    	[image: Flag of Iran]Iran

                    	110,000

                    	
                  


                  
                    	[image: Flag of Italy]Italy

                    	90,000110,000

                    	
                  


                  
                    	[image: Flag of the Republic of Macedonia]Rep.Macedonia

                    	Disputed: 53,879

                    to 260,000

                    	
                  


                  
                    	[image: Flag of Romania]Romania

                    	Disputed:

                    (official census): 535,250

                    Other sources:

                    up to 0.72.5 million

                    	

                  


                  
                    	[image: Flag of Russia]Russia

                    	Disputed: 183,000

                    to 400,000

                    	
                  


                  
                    	[image: Flag of Serbia]Serbia

                    	Disputed: 108,193 (official census)

                    500,000 estimated (540,000 incl. Kosovo)

                    	
                  


                  
                    	[image: Flag of Slovakia]Slovakia

                    	Disputed: 92,500 or 550,000

                    	
                  


                  
                    	[image: Flag of Spain]Spain

                    	600,000 to 800,000

                    	
                  


                  
                    	[image: Flag of Turkey]Turkey

                    	Disputed:

                    300,000 to 5 million

                    	
                  


                  
                    	[image: Flag of Ukraine]Ukraine

                    	48,000 (census 2002); 400,000 (estimated by Roma organizations)

                    	
                  


                  
                    	[image: Flag of the United States]United States

                    	1 million (Roma organizations' estimations)

                    	
                  


                  
                    	.

                    	more countries

                    	.
                  

                

              
            


            
              	Languages
            


            
              	Romany, languages of native region
            


            
              	Religions
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          The Roma (as a noun, singular Rom, plural Roma; sometimes Rrom, Rroma, Rromany people, Romany people, Romani people or Romanies) belong to many ethnic groups that appear in literature and folklore, and are often referred to as Gypsies or Gipsies. The Roma have their origins in India and are thus originally Hindu.


          The Roma are still thought of as wandering nomads in the popular imagination, despite the fact that today the vast majority live in permanent housing. This widely dispersed ethnic group lives across the world not only near Southern and Eastern Europe, but also in the American continent and the Middle East.


          


          Population
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          Worldwide there is an estimated population of at least 15 million Roma. The official number of Roma people is disputed in many countries. Because many Roma often refuse to register their ethnic identity in official censuses for fear of discrimination, unofficial estimates are undertaken in efforts to reveal their true numbers. The largest population of Roma is found in the Balkan peninsula; significant numbers also live in the Americas, the former Soviet Union, Western Europe, the Middle East, and North Africa.


          The Roma recognize divisions among themselves based in part on territorial, cultural and dialectal differences. Some authorities recognize five main groups:


          
            	Kalderash (also Kotlar(i) or Căldărari) are the most numerous, traditionally cauldron-making coppersmiths, from the Balkans, many of whom migrated to central Europe and North America;


            	Gitanos or Ciganos (also Cal or Calones) mostly in the Iberian Peninsula, North Africa, and southern France; associated with entertainment;


            	Sinti (also Sinta), known in German and Dutch as Zigeuner and in Italian as Zingari, mostly in Alsace and other regions of France and Germany (Other experts, and Sinti themselves, insist that Sinti are not a subgroup of Roma but rather a separate ethnic group which also had Indian origins and a history of nomadism);


            	Romnichal (also Romanichal or Rom'nies) mainly in Britain and North America; and


            	Erlides (also Yerlii or Arli) settled in southeastern Europe and Turkey.

          


          Some groups, like the Finnish Roma population (Kaalee) and the Norwegian and Swedish Travellers, are hard to categorize. Each of these main divisions may be further divided into two or more subgroups distinguished by occupational specialization, territorial origin, or both. Some of these group names are Bashald; Churari; Luri; Ungaritza; Lovari ( Lovara) from Hungary; Lyuli (Jughi, Multani, Luli, Mug(h)at) from Central Asia; Machvaya (Machavaya, Machwaya, or Macwaia) from Serbia; Romungro ( Modyar or Modgar) from Hungary and neighbouring carpathian countries; Xoraxai ( Horahane) from Greece/Turkey; Boyash (Lingurari, Ludar, Ludari, Rudari, or Zlătari) from Romanian/Moldovan miners; Ursari from Romanian/Moldovan bear-trainers; Argintari from silversmiths; Aurari from goldsmiths; Florari from florists;, and Lăutari from singers.


          


          Origins


          The absence of a written history has meant that the origin and early history of the Roma people was long an enigma. As early as 200 years ago, cultural anthropologists hypothesised an Indian origin of the Roma based on linguistic evidence. Genetic information confirms this.


          Although the Nazis claimed that the Gypsies were not Aryan, some members of the Gypsy Lore Society (established in 1888 in England) claimed that the Gypsies were the most ancient Aryans and "sought to protect them from mixing with non-Gypsy elements and from modernization...".


          The Roma are believed to have originated from Multan, located in the Punjab and Rajasthan regions of the Indian subcontinent. The forefathers of the Roma were essentially in the service of the Katasraj group of temples dedicated to Lord Narasimha, an Avatar of Lord Vishnu which, during the 11th century, was known for its wealth. Gold, silver, diamonds and pearls donated by rich Hindu kings and merchants to the temple made it the richest temple of that period. The temple had to be protected by a large Kshatriya force of Jatt- Rajputs- Khsatris.


          Following ancient Hindu traditions, such temples, governed by complex laws and rituals, were a massive commercial enterprise. They employed around ten thousand people directly, as priests, staff members performing various ancillary duties (e.g. housekeeping of temples, cooking for 50,000 people comprising pilgrims, priests, temple guards and other staff members), and maintenance staff. Such temple complexes, having annual budgets running into the equivalent of several million dollars today, were flourishing business economies unto themselves, giving rise to job opportunities and trade.


          These temples patronised musicians and dancers, often exceeding 2000 in number. Roma music traces its origin from these musicians in the Katasraj Temple whose way of worshipping Lord Narasimha was by performing music in his court. The wealth of the Katasraj temple at Multan attracted Mahmud of Ghazni from present-day Afghanistan who was able, after many failed attempts, to lay his hands on this temple's wealth.


          Roma began their migration to Europe and North Africa via the Iranian plateau, some joining the victor's army, others in an attempt to retrieve their honour, while many were taken into slavery. The migration took place in waves between the 9th and 14th centuries. In the course of their dispersion, the Roma lost their original Hindu identity and adopted the culture and religion of their host country. The original Multani dialect, a colloquial mixture of the Punjabi and Sanskrit languages, has many words which are common to Romani dialects spoken by their descendants more than 40 generations later.


          


          Linguistic evidence


          Until the mid to late eighteenth century, theories of the origin of the Romani were mostly speculative. Then in 1782, Johann Christian Christoph Rdiger published his research that pointed out the relationship between the Romani language and Hindustani. Subsequent work supported the hypothesis that Romani shared a common origin with the Indo-Aryan languages of Northern India, with Romani grouping most closely with Sinhalese in a recent study.


          The majority of historians accepted this as evidence of an Indian origin for the Romani, but some maintained that the Romani acquired the language through contact with Indian merchants.


          


          Genetic evidence


          Further evidence for the Indian origin of the Roma came in the late 1990s when it was discovered that Roma populations carried large frequencies of particular Y chromosomes (inherited paternally) and mitochondrial DNA (inherited maternally) that otherwise exist only in populations from South Asia.


          47.3% of Roma men carry Y chromosomes of haplogroup H-M82 which is otherwise rare outside of the Indian subcontinent. Mitochondrial haplogroup M, most common in Indian subjects and rare outside Southern Asia, accounts for nearly 30% of Roma people. A more detailed study of Polish Roma shows this to be of the M5 lineage, which is specific to India. Moreover, a form of the inherited disorder congenital myasthenia is carried by around 4% of the Roma population. This form of the disorder, caused by the 1267delG mutation, is otherwise only known in subjects of Indian ancestry.


          This is considered unambiguous proof that all Roma are descended from a single founding population, originating from the Indian subcontinent around 40 generations ago, which subsequently split into the subgroups we see today.


          


          History
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          Linguistic and genetic evidence indicates the Roma originated from the Indian subcontinent. The cause of the Roma diaspora is unknown. However, the most probable conclusion is that the Roma were part of the military in Northern India. When there were repeated raids by Mahmud of Ghazni and these soldiers were defeated, they were moved west with their families into the Byzantine Empire. This occurred between 1000 and 1050 CE. This departure date is assumed because, linguistically speaking, the Romany language is a New Indo-Aryan language (NIA)--it has only two genders (masculine and feminine). Until around the year 1000, the Indo-Aryan languages, named Middle Indo-Aryan (MIA), had three genders (masculine, feminine and neuter). By the turn of the 2nd millennium they changed into the NIA phase, losing the neuter gender. Most of the neuter nouns became masculine while a few feminine, like the neuter अग्नि (agni) in the Prakrit became the feminine आग (āg) in Hindi and Jag in Romany. The parallels in grammatical gender evolution between Romany and other NIA languages is proposed to prove that the change occurred in the Indian subcontinent. It is therefore not considered possible that the Romas' ancestors left India prior to 1000 CE. They then stayed in the Byzantine Empire for several hundred years. However, the Muslim expansion, mainly made by the Seljuk Turks, into the Byzantine Empire recommenced the movement of the Roma people.


          The Banjara people, numbering around 2,274,000 in India, are Gypsies, who claim that they, too, are descended from the Rajputs, and that many of their ancestors, left India through the Himalayas and never returned. For this reason, the Banjara are considered related to the Romani people. Many historians believe that the Muslim conquerors of northern India took the Roma as slaves and marched them home over the unforgiving terrain of Central Asia, taking great tolls on the population and thereby giving rise to such designations as the Hindu Kush mountains of present-day Pakistan and Afghanistan. Mahmud of Ghazni reportedly took 500,000 prisoners during a Turkish/Persian invasion of Sindh and Punjab.


          Others suggest the Roma were originally low- caste Hindus recruited into an army of mercenaries, granted warrior caste status, and sent westward to resist Islamic military expansion. In either case, upon arrival, they became a distinct community. Why the Roma did not return to India, choosing instead to travel west into Europe, is an enigma, but may relate to military service under the Muslims.


          Contemporary scholars have suggested that one of the first written references to the Roma, under the term "Atsinganoi", ( Greek), dates from the Byzantine era during a time of famine in the 9th century. In 800 CE, Saint Athanasia gave food to "foreigners called the Atsinganoi" near Thrace. Later, in 803 CE, Theophanes the Confessor wrote that Emperor Nikephoros I had the help of the "Atsinganoi" to put down a riot with their "knowledge of magic".


          "Atsingani" was used to refer to itinerant fortune tellers, ventriloquists and wizards who visited the Emperor Constantine IX in the year 1054. The hagiographical text, The Life of St. George the Anchorite, mentions that the "Atsingani" were called on by Constantine to help rid his forests of the wild animals which were killing his livestock. They are later described as sorcerers and evildoers and accused of trying to poison the Emperor's favorite hound.


          In 1322 CE a Franciscan monk named Simon Simeonis described people resembling these "atsinganoi" living in Crete and in 1350 CE Ludolphus of Sudheim mentioned a similar people with a unique language whom he called Mandapolos, a word which some theorize was possibly derived from the Greek word mantes (meaning prophet or fortune teller).


          Around 1360, an independent Romani fiefdom (called the Feudum Acinganorum) was established in Corfu and became "a settled community and an important and established part of the economy."


          By the 14th century, the Roma had reached the Balkans; by 1424 CE, Germany; and by the 16th century, Scotland and Sweden. Some Roma migrated from Persia through North Africa, reaching Europe via Spain in the 15th century. The two currents met in France. Roma began immigrating to the United States in colonial times, with small groups in Virginia and French Louisiana. Larger-scale immigration began in the 1860s, with groups of Romnichal from Britain. The largest number immigrated in the early 1900s, mainly from the Vlax group of Kalderash. Many Roma also settled in Latin America.
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          When the Roma people arrived in Europe, curiosity was soon followed by hostility and xenophobia. Roma were enslaved for five centuries in Wallachia and Moldavia until abolition in 1864. Elsewhere in Europe, they were subject to ethnic cleansing, abduction of their children, and forced labor. During World War II, the Nazis murdered 200,000 to 800,000 Roma in an attempted genocide known as the Porajmos. They were marked for extermination and sentenced to forced labor and imprisonment in concentration camps. They were often killed on sight, especially by the Einsatzgruppen (essentially mobile killing units) on the Eastern Front.


          In Communist Eastern Europe, Roma experienced assimilation schemes and restrictions of cultural freedom. The Romany language and Romani music were banned from public performance in Bulgaria. In Czechoslovakia, they were labeled a "socially degraded stratum," and Roma women were sterilized as part of a state policy to reduce their population. This policy was implemented with large financial incentives, threats of denying future social welfare payments, misinformation or after administering drugs (Silverman 1995; Helsinki Watch 1991). An official inquiry from the Czech Republic, resulting in a report (December 2005), concluded that the Communist authorities had practised an assimilation policy towards Roma, which "included efforts by social services to control the birth rate in the Romani community" and that "the problem of sexual sterilisation carried out in the Czech Republic, either with improper motivation or illegally, exists" , with new revealed cases up until 2004, in both the Czech Republic and Slovakia.


          In the early 1990s, Germany deported tens of thousands of illegal immigrants to Eastern Europe. Sixty percent of some 100,000 Romanian nationals deported under a 1992 treaty were Roma. In Norway, many Roma were forcibly sterilized by the state until 1977.


          


          Society and culture
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          The traditional Roma place a high value on the extended family. Virginity is essential in unmarried women. Both men and women often marry young; there has been controversy in several countries over the Roma practice of child marriage. Roma law establishes that the mans family must pay a dowry to the bride's parents, but only traditional families still follow this rule.


          Once married, the woman joins the husband's family where her main job is to tend to her husband's and her children's needs, and to take care of the in-laws as well. The power structure in the traditional Roma household has at its top the oldest man or grandfather, and men in general have more authority than women. As women get older, however, they gain respect and authority in the eyes of the community. Young wives begin gaining authority once they mother children.


          Roma social behaviour is strictly regulated by Hindu purity laws ("marime" or "marhime"), still respected by most Roma and among Sinti groups by the older generations. This regulation affects many aspects of life, and is applied to actions, people and things: parts of the human body are considered impure: the genital organs (because they produce emissions) as well as the rest of the lower body. Fingernails and toenails must be filed with an emery board, as cutting them with a clipper is a taboo. Clothes for the lower body, as well as the clothes of menstruating women, are washed separately. Items used for eating are also washed in a different place. Childbirth is considered impure, and must occur outside the dwelling place. The mother is considered impure for forty days after giving birth. Death is considered impure, and affects the whole family of the dead, who remain impure for a period of time. However, in contrast to the practice of cremating the dead, Roma dead must be buried. It is possible that this tradition was adapted from Abrahamic religions after the Roma left the Indian subcontinent. Some animals are also considered impure, for instance cats because they lick themselves and mix the impure outside with their pure inside.


          


          Religion


          Roma have usually adopted the dominant religion of the host country while often preserving aspects of their particular belief systems and indigenous religion and worship. Most Eastern European Roma are Catholic, Orthodox Christian or Muslim. Those in western Europe and the United States are mostly Roman Catholic or Protestant. In Turkey, Egypt, and the southern Balkans, the Roma are split into Christian and Muslim populations.


          Evangelical Romany churches exist today in every country where Roma are settled. The movement is particularly strong in France and Spain; there are more than one thousand Roma churches (known as "Filadelfia") in Spain, with almost one hundred in Madrid alone. In Germany, the most numerous group is that of Polish Roma, having their main church in Mannheim. Other important and numerous Romany assemblies exist in Los Angeles, California; Houston, Texas; Buenos Aires, Argentina; and Mexico City. Some groups in Romania and Chile have joined the Seventh-day Adventist Church.


          In the Balkans, the Roma of the Republic of Macedonia, Kosovo and Albania have been particularly active in Islamic mystical brotherhoods ( Sufism). Muslim Roma immigrants to western Europe and America have brought these traditions with them.


          


          Music


          Roma music plays an important role in Eastern European countries such as Croatia, Serbia, Montenegro, the Republic of Macedonia, Albania, Hungary, Russia, and Romania, and the style and performance practices of Roma musicians have influenced European classical composers such as Franz Liszt and Johannes Brahms. The lăutari who perform at traditional Romanian weddings are virtually all Roma. Probably the most internationally prominent contemporary performers in the lăutar tradition are Taraful Haiducilor. Bulgaria's popular "wedding music," too, is almost exclusively performed by Roma musicians such as Ivo Papasov, a virtuoso clarinetist closely associated with this genre. Many famous classical musicians, such as the Hungarian pianist Georges Cziffra, are Roma, as are many prominent performers of manele. Zdob şi Zdub, one of the most prominent rock bands in Moldova, although not Roma themselves, draw heavily on Roma music, as do Spitalul de Urgenţă in Romania, Goran Bregović in Serbia, Darko Rundek in Croatia, Beirut and Gogol Bordello in the United States.


          Another tradition of Roma music is the genre of the Gypsy brass band, with such notable practitioners as Boban Marković of Serbia, and the brass lăutari groups Fanfare Ciocărlia and Fanfare din Cozmesti of Romania.


          The distinctive sound of Roma music has also strongly influenced bolero, jazz, and flamenco (especially cante jondo) in Europe. European-style Gypsy jazz is still widely practised among the original creators (the Roma People); one who acknowledged this artistic debt was guitarist Django Reinhardt. Contemporary artists in this tradition known internationally include Stochelo Rosenberg, Birli Lagrne, Jimmy Rosenberg, and Tchavolo Schmitt.


          The Roma of Turkey have achieved musical acclaim from national and local audiences. Local performers usually perform for special holidays. Their music is usually performed on instruments such as the darbuka and gırnata. A number of nationwide best seller performers are said to be of Roma origin.


          


          Language


          Most Roma speak one of several dialects of Romany, an Indo-Aryan language. They also will often speak the languages of the countries they live in. Typically, they also incorporate loanwords and calques into Romani from the languages of those countries, especially words for terms that the Romani language does not have. The Gitanos of Spain and the Romnichal of the UK, have lost their knowledge of pure Romani, and respectively speak the patois languages Cal and Angloromany.


          There are independent groups currently working toward standardizing the language, including groups in Romania, Serbia, Montenegro, the USA, and Sweden. Romany is not currently spoken in India.


          


          Etymology


          Most Roma refer to themselves as rom or rrom, depending on the dialect. The word means "husband", romni/rromni meaning "wife", while the unmarried are named čhavo ("boy") (pronounced [cʰaʋo]) or čhej ("girl"). There are no historical proofs to clarify the etymology of these words.


          The word Rom (plural Roma) is a noun, Romany is an adjective, while Romanes is an adverb (meaning, roughly, "in the Romany way"). The language is called the Romany language or Romanes. In the Romany language, the adjective is created by attaching suffixes to the root that express gender and number: "Romani" (f. sing.), "Romano (m. sing.) and "Romane" (m. & f. pl.). Usually in English only the feminine singular form is used, but they may also appear in the other forms. "Romanes" is created by attaching the suffix -es, usually employed for adverbs. The use of the word Romanes in English as a noun is incorrect.


          The English term Gypsy (or Gipsy) originates from the Greek word ύ (Aigyptoi), modern Greek ύ (gyphtoi), in the erroneous belief that the Roma originated in Egypt, and were exiled as punishment for allegedly harboring the infant Jesus. If used, this exonym should also be written with capital letter, to show that it is about an ethnic group. As described in Victor Hugo's novel The Hunchback of Notre Dame, the medieval French referred to the Roma as "egyptiens". This ethnonym is not used by the Roma to describe themselves, and is often considered pejorative (as is the term "gyp", meaning "to cheat", a reference to the suspicion the Roma engendered). However, the use of "Gypsy" in English is now so pervasive that many Roma organizations use the word Gypsy in their own names. In North America, the word "Gypsy" is commonly used as a reference to lifestyle or fashion, and not to the Roma ethnicity. The Spanish term gitano and the French term gitan may have the same origin.


          In much of continental Europe, Roma are known by names similar to the Hungarian cigny (pronounced [ˈtsiɡaːɲ]), German and Dutch zigeuner, Italian zingari and Russian цыганы (tsygany). Early Byzantium literature suggests that names now referring to Gypsies such as tzigane, zincali, cigny, etc., are derived from the Greek ί (atsinganoi, Latin adsincani), applied to Roma during Byzantine times, or from the Greek term ί (athinganoi) meaning literally 'untouchables', in reference to a 9th-century heretical sect that had been accused of practising magic and fortune-telling. In modern Greek, aside from the singular term Rom (), the terms gyphtoi ( Greek:ύ) and tsinganoi ( Greek:ά) are interchangeable and both are used when referring to the Roma.


          Because many Roma living in France had come via Bohemia, they were also referred to as Bohmiens. This would later be adapted to describe the impoverished artistic lifestyle of Bohemianism.


          Outside Europe, Roma are referred to by more varied names, such as Kowli (کولی) in Iran; Lambani, Labana Lambadi, Rabari or Banjara in India; Ghajar (غجر) or Nawar (نور') in Arabic; and tzo'anim צוענים in Hebrew (after an ancient city in Egypt and the biblical verb צען ṣā‛an, roaming).


          There is no etymological connection between the name Roma (ethnicity) and the city of Rome, ancient Rome, Romania, the Romanian people or the Romanian language.


          


          Persecutions


          


          Historical persecution


          The first and one of the most enduring persecutions against the Roma people was the enslaving of the Roma who arrived on the territory of the historical Romanian states of Wallachia and Moldavia, which lasted from the 14th century until the second half of the 19th century. Legislation decreed that all the Roma living in these states, as well as any others who would immigrate there, were slaves.


          The arrival of some branches of the Roma people in Western Europe in the 15th century was precipitated by the Ottoman conquest of the Balkans. Although the Roma themselves were refugees from the conflicts in southeastern Europe, they were mistaken by the local population in the West, because of their foreign appearance, as part of the Ottoman invasion (the German Reichstags at Landau and Freiburg in 1496-1498 declared the Roma as spies of the Turks). In Western Europe, this resulted in a violent history of persecution and attempts of ethnic cleansing until the modern era. As time passed, other accusations were added against local Roma (accusations specific to this area, against non-assimilated minorities), like that of bringing the plague, usually sharing their burden together with the local Jews.


          Later in the 19th century, Roma immigration was forbidden on a racial basis in areas outside Europe, mostly in the English speaking world (in 1885 the United States outlawed the entry of the Roma) and also in some Latin American states (in 1880 Argentina adopted a similar policy).


          


          Holocaust
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          The persecution of the Roma reached a peak during World War II in the Porajmos, the genocide perpetrated by the Nazis during the Holocaust. In 1935, the Nuremberg laws stripped the Roma people living in Nazi Germany of their citizenship, after which they were subjected to violence, imprisonment in concentration camps and later genocide in extermination camps. The policy was extended in areas occupied by the Nazis during the war, and it was also applied by their allies, notably the Independent State of Croatia, Romania and Hungary.


          Because no accurate pre-war census figures exist for the Roma, it is impossible to accurately assess the actual number of victims. Ian Hancock, director of the Program of Romani Studies at The University of Texas at Austin, proposes a figure of up to a million and a half, while an estimate of between 220,000 and 500,000 was made by the late Sybil Milton, formerly senior historian of the U.S. Holocaust Memorial Museum.. In Central Europe, the extermination in the Protectorate of Bohemia and Moravia was so thorough that the Bohemian Romany language became totally extinct.


          


          Assimilation


          In the Habsburg Monarchy under Maria Theresia (1740-1780), a series of decrees tried to force the Roma to sedentarize, removed rights to horse and wagon ownership (1754), renamed them as "New Citizens" and forced Roma boys into military service if they had no trade (1761), forced them to register with the local authorities (1767), and prohibited marriage between Roma (1773). Her successor Josef II prohibited the wearing of traditional Roma clothing and the use of the Romany language, punishable by flogging. In Spain, attempts to assimilate the Gitanos were under way as early as 1619, when Gitanos were forcibly sedentarized, the use of the Romany language was prohibited, Gitano men and women were sent to separate workhouses and their children sent to orphanages. Similar prohibitions took place in later in 1783 under King Charles III, who prohibited the nomadic lifestyle, the use of the Calo language, Romani clothing, their trade in horses and other itinerant trades. Ultimately these measures failed, as the rest of the population rejected the integration of the Gitanos.


          Other examples of forced assimilation include Norway, where a law was passed in 1896 permitting the state to remove children from their parents and place them in state institutions. This resulted in some 1,500 Roma children being taken from their parents in the 20th century.


          


          Contemporary issues
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          United Kingdom


          In the UK, "travellers" (referring to Irish Travellers and New Age Travellers as well as Roma) became a 2005 general election issue, with the leader of the Conservative Party promising to review the Human Rights Act 1998. This law, which absorbs the European Convention on Human Rights into UK primary legislation, is seen by some to permit the granting of retrospective planning permission. Severe population pressures and the paucity of greenfield sites have led to travellers purchasing land, and setting up residential settlements very quickly, thus subverting the planning restrictions.


          Travellers argued in response that thousands of retrospective planning permissions are granted in Britain in cases involving non-Roma applicants each year and that statistics showed that 90% of planning applications by Roma and travellers were initially refused by local councils, compared with a national average of 20% for other applicants, disproving claims of preferential treatment favouring Roma.


          They also argued that the root of the problem was that many traditional stopping-places had been barricaded off and that legislation passed by the previous Conservative government had effectively criminalised their community, for example by removing local authorities responsibility to provide sites, thus leaving the travellers with no option but to purchase unregistered new sites themselves.


          


          Denmark


          In Denmark there was much controversy when the city of Helsingr decided to put all Roma students in special classes in its public schools. The classes were later abandoned after it was determined that they were discriminatory, and the Roma were put back in regular classes.


          


          Eastern Europe


          However, the practice of placing Roma students in segregated schools or classes remains widespread in countries across Central and Eastern Europe. In Hungary, Bulgaria and Romania, many Roma children have been channeled into all-Roma schools that offer inferior quality education and are sometimes in poor physical condition, or into segregated all-Roma or predominantly Roma classes within mixed schools. In Hungary and Bulgaria, many Roma children are sent to classes for pupils with learning disabilities, regardless of whether such classes are appropriate for the children in question or not. In Bulgaria, they are also sent to so-called "delinquent schools", where a variety of human rights abuses take place.


          Despite the low birth rate in the country, Bulgaria's Health Ministry was considering a law aimed at lowering the birth rate of certain minority groups, particularly the Roma, due to the high mortality rate among Roma families, which are typically large. This was later abandoned due to conflict with EU law and the Bulgarian constitution.


          Roma in European population centers are often accused of crimes such as pickpocketing. This is a regular justification for anti-Roma persecution. In 1899, the Nachrichtendienst in Bezug auf die Zigeuner ("Intelligence Service Regarding the Gypsies") was set up in Munich under the direction of Alfred Dillmann, cataloguing data on all Roma individuals throughout the German lands. It did not officially close down until 1970. The results were published in 1905 in Dillmanns Zigeuner-Buch , that was used in the next years as justification for the Porajmos. It described the Roma people as a "plague" and a "menace", but presented as Gypsy crime almost exclusively trespassing and the theft of food. A UN study found that Roma in Eastern European countries such as Bulgaria are arrested for robbery at a much higher rate than other groups. Amnesty International and Roma groups such as the Union Romani blame widespread police and government racism and persecution.


          


          United States


          Law enforcement agencies in the United States hold regular conferences on the Roma and similar nomadic groups. It is common to refer to the operators of certain types of travelling con artists and fortune-telling businesses as "Gypsies," although many are Irish Travellers or not members of any particular nomadic ethnic group.


          


          Roma people by geographic area
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              Roma woman from the Czech Republic (2005)
            

          


          


          Central and Eastern Europe


          A significant proportion of the world's Roma live in Central and Eastern Europe, often in squatter communities with very high unemployment, while only some are fully integrated in the society. However, in some casesnotably the Kalderash clan in Romania, who work as traditional coppersmithsthey have prospered. Some Roma families choose to immigrate to Western Europe now that many of the former Communist countries like the Czech Republic, Slovakia, Romania, Hungary and Bulgaria have entered the European Union and free travel is permitted. During the 1970s and 1980s many Roma from former Jugoslavia migrated to Western European countries, especially to Austria, Germany and Sweden.


          The current and historical situation of Roma in the region differs from country to country.


          


          Hungary


          The number of Roma people in Hungary is disputed. In the 2001 census only 190,000 people called themselves Roma, but sociological estimates give much higher numbers (about 5%-10% of the total population). Since World War II, the number of Roma has increased rapidly, multiplying sevenfold in the last century. Today every fifth or sixth newborn is Roma. Estimates based on current demographic trends project that in 2050, 15-20% of the population (1.2 million people) will be Roma.


          


          Turkey


          Roma in Turkey are known as Chingene, Chingen or Chingan (Mostly), Chingit (West Black Sea region), Dom (East Anatolia), Posha (East Anatolia), Abdal (Kahramanmaraş), Roman (Izmir) . Estimates of the population vary from 300.000 to 5 million, dispersed all across the country. They have integrated fully to the ethnic make up of the country, and in later years have started to recognize, and cherish their Roma background as well. Blacksmithing and other handicrafts are the Roma's specialities.
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              Spanish Roma woman
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              A Roma family travelling (1837 print)
            

          


          


          Spain


          Roma in Spain are generally known as Gitanos and tend to speak Cal which is basically Andalusian Spanish with a large number of Romany loan words. Estimates of the Spanish Gitano population range between 600,000 and 800,000 with the Spanish government estimating between 650,000 and 700,000. Semi-nomadic Quinqui consider themselves apart from the Gitanos.


          


          Portugal


          The Roma in Portugal are known as Ciganos, and their presence goes back to the second half of the 15th century. Early on, due to their socio-cultural difference and nomadic style of live, the Ciganos were the object of fierce discrimination and persecution.


          The number of Ciganos in Portugal is difficult to estimate, since there are no official statistics about race or ethnic categories. According to data from Council of Europe's European Commission against Racism and Intolerance they are about 50 to 60,000 spread all over the country.


          The majority of the Ciganos do not have today a nomad style of life, rather concentrating themselves in the most important urban centers. This population is caractherised by very low levels of educational qualification, social exclusion and residential and housing difficulties (mainly living in degrated ghettos). The Ciganos are the ethnic group that the Portuguese most reject and discriminate against, and are also targets for discriminatory practices from the State administration, namely at a local level, finding persistent difficulties in the access to job placement, housing and social services, as well as in the relation to police forces.


          


          France


          Roma in France are generally known as Gitans, Tsiganes, Romanichels (slightly pejorative), Bohmiens, or Gens du voyage ("travellers").


          


          The United Kingdom


          Roma in England are generally known as Romnichals or Romany Gypsies, while their Welsh equivalent are known as Kale. They have been known in the UK since at least the early 16th century and may number up to 120,000. There is also a sizable population of East European Roma who immigrated into the UK in the late 1990s/early 2000s, and also after EU expansion in 2004.


          There are records of Roma people in Scotland in the early 16th century, the first recorded reference to "the Egyptians" would appear to be in 1492, in the reign of James IV, when an entry in the Book of the Lord High Treasurer records a payment "to Peter Ker of four shillings, to go to the king at Hunthall, to get letters subscribed to the 'King of Rowmais'". Two days after, a payment of twenty pounds was made at the king's command to the messenger of the 'King of Rowmais'.


          It is difficult to be clear about the numbers of Roma today in Scotland, according to the Scottish Traveller Education Programme, there are probably about 20,000 Scottish Gypsies/Travellers.. Although it is unknown how many of this number are Roma and it is recognised that Gypsies and Travellers in Scotland are not one homogenous group, but consist of several groups each with different histories and cultures, and could consist of many unrelated ethnic groups.


          From this, the term "gypsy" in the United Kingdom has come to mean, in common culture, anyone who travels with no fixed abode (regardless of ethnic group). This use of the term is synonymous with "pikey", which is seen by many as a derogatory term.


          


          North America


          The first Roma group arriving in the North America was the Romnichels, at the beginning of the 19th century. In the second half of the century, the immigration of Roma groups from Eastern Europe began, especially from Romania, the ancestors of the majority of the contemporary local Roma population. Among them were Romany-speaking groups like the Kalderash, Machvaya, Lovari, Churari, and even linguistically Romanianized groups, like the Boyash (Ludari). They arrived after their liberation from slavery in 1840-1850, directly from Romania, or after living some years in neighbouring states (the Russian Empire, Austria-Hungary, and Serbia). The Bashalde arrived from what is now Slovakia around this same time. This immigration decreased drastically during the Communist regime in Eastern Europe, in the second half of the 20th century, but resumed in the 1990s, after the fall of Communism. Roma organizations currently estimate that there are about one million Roma in the USA and 80,000 in Canada.


          


          Latin America


          
            	Brazil- Roma groups settled the Brazilian states of Espirito Santo, Rio de Janeiro and Minas Gerais in the late 19th century. The came from Serbia (the Machvaya), from Romania (the Kalderash), from Italy (the Lovari), as well as from Greece and Turkey (the Horahane) Initially, the presence of Roma in Brazil was explained by the Portuguese Inquisition persecuting the Ciganos of Portugal by exiling them overseas. Now there are at least 60,000 Roma there, although the exact number cannot be known. Most of them are Kalderash, Macwaia, Rudari, Horahane, and Lovara.

          


          
            	There is a sizeable population of Roma people in Chile. They are widely and easily recognized and they continue to hold on to their traditions and language and many continue to live semi-nomadic lifestyles traveling from city to city and living in small tented communities. A domestically produced television series (a soap opera) called Romane was based around the Roma people, it went into depth showing their lifestyles, ideas and even featured the Chilean born actors speaking in the Romany language with subtitles in Spanish occasionally.

          


          


          The Middle East


          A community related closely to the Roma and living in Israel and the Palestinian territories and in neighboring countries are known as Dom people. Before 1948, there was an Arabic-speaking Dom community in Jaffa, whose members were noted for their involvement in street theatre and circus performances. They are the subject of the play "The Gypsies of Jaffa" (Hebrew: הצוענים של יפו), by the late Nissim Aloni, considered among Israel's foremost playwrights, and the play came to be considered a classic of the Israeli theatre (see ). Like most other Jaffa Arabs, much of this community was uprooted in the face of the Israeli advance in April 1948, and its descendants are assumed to be presently living in the Gaza Strip; it is unknown to what degree they still preserve a separate Domari identity. Another Dom community is known to exist in East Jerusalem. In October 1999, the nonprofit organisation "Domari: The Society of Gypsies in Jerusalem" was established by Amoun Sleem to advocate on this community's behalf. ,


          Some Eastern European Roma are known to have arrived in Israel in the late 1940s and early 1950s, being from Bulgaria or having intermarried with Jews in the post-WWII Displaced Persons camps or, in some cases, having pretended to be Jews when Zionist representatives arrived in those camps. The exact numbers of these Roma living in Israel are unknown, since such individuals tended to assimilate into the Israeli Jewish environment. According to several recent accounts in the Israeli press, some families preserve traditional Romany lullabies and a small number of Romany expressions and curse words, and pass them on to generations born in Israel who, for the most part, are Jews and speak Hebrew. The Roma community in Israel has grown since the 1990s, as some Roma immigrated there from the former Soviet Union.


          In Iraq, the Qawliya people are a small Roma minority group who trace their history back to Spain.


          


          Finland


          Roma in Finland are known as mustalaiset and romanit. Currently, there are approximately 10,000 Roma living in Finland, mostly in the Helsinki Metropolitan Area. In Finland, the Roma people usually wear their traditional dress in everyday life.


          


          Fictional representations of Roma


          Many fictional depictions of the Roma emphasize their supposed mystical powers. They often appear as nomads.


          
            Retrieved from " http://en.wikipedia.org/wiki/Roma_people"
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              	Nickname(s): The Eternal City
            


            
              	Motto: Senātus Populusque Rōmānus( SPQR)(Latin)
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              	Coordinates:
            


            
              	Region

              	Lazio
            


            
              	Province

              	Rome (RM)
            


            
              	Founded

              	21 April, 753 BC
            


            
              	Government
            


            
              	- Mayor

              	Giovanni Alemanno
            


            
              	Area
            


            
              	-City

              	1,285km(496.1sqmi)
            


            
              	- Urban

              	5,352km(2,066sqmi)
            


            
              	Elevation

              	+20m (66ft)
            


            
              	Population (December 2006)
            


            
              	-City

              	2,705,603 ( 1st)
            


            
              	- Density

              	2,105.5/km(4,664.8/sqmi)
            


            
              	- Urban

              	4,013,057
            


            
              	- Metro

              	5,493,308
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-Summer( DST)

              	CEST ( UTC+2)
            


            
              	Postal codes

              	00121 to 00199
            


            
              	Area code(s)

              	06
            


            
              	Patron saints

              	Saint Peter and Saint Paul
            


            
              	Website: comune.roma.it
            

          


          Rome ( Italian: Roma, Latin: Roma) is the capital city of Italy and of the Lazio region, as well as the country's largest and most populous city, with more than 2.7 million residents. The metropolitan area has a population of about 4 million. It is located in the central-western portion of the Italian peninsula, where the river Aniene joins the Tiber.


          Rome is known as, Caput Mundi (Capital of the world), la Citt Eterna (The Eternal City), Limen Apostolorum (Threshold of the Apostles), la citt dei sette colli (The city of the seven hills) or simply l'Urbe (The City), has been for centuries a centre of Western civilization, and is the seat of the Catholic Church.


          The State of the Vatican City, the sovereign territory of the Holy See is an enclave of Rome.


          Today, Rome is modern and cosmopolitan. It is the third most-visited tourist destination in the EU and a city of cultural and political importance. Its international airport at Fiumicino is the largest in Italy; it hosts the head offices of the vast majority of the major Italian companies, as well as the headquarters of three of the world's 100 largest companies ( Enel, ENI, Telecom Italia)..


          As one of the few major European cities that escaped World War II relatively unscathed, central Rome remains essentially Renaissance and Baroque in character. The Historic Centre of Rome is listed by UNESCO as a World Heritage Site.


          The Mayor of Rome is Giovanni Alemanno.


          


          Geography and climate


          
            [image: Satellite image of Rome, showing natural and built environment in the city]

            
              Satellite image of Rome, showing natural and built environment in the city
            

          


          


          Location


          Rome is in the Lazio region of Central Italy at the confluence of the Aniene and Tiber ( Italian: Tevere) rivers. Although the city centre is about 24kilometers (14.9mi) inland from the Tyrrhenian Sea, the city territory extends to the very shore, where the south-western Ostia district is located. The altitude of the central part of Rome ranges from 13m (43ft) above sea level (in Piazza del Popolo) to 120m (394ft) above sea level (the peak of Monte Mario). The comune of Rome covers an overall area of about 1,285km (496sqmi), including many green areas.


          


          Climate


          Rome enjoys a typical Mediterranean climate which characterizes the Mediterranean coasts of Italy. It is at its most comfortable from April through June, and from mid-September to October; in particular, the Roman ottobrate (the Italian word ottobrata can roughly be translated as "beautiful October day") are famously known as sunny and warm days. By August, the temperature during the heat of the day often exceeds 32C (90F); traditionally, many businesses would close during August, and Romans would abandon the city for holiday resorts, but this trend is weakening, and the city is increasingly remaining fully functional during the whole summer, in response to growing tourism as well as change in the population's work habits. The average high temperature in December is about 13C (57F), but below zero lows are not uncommon.



          
            
              	Weather averages for Rome
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec
            


            
              	Average high C (F)

              	12 (54)

              	13 (55)

              	16 (61)

              	19 (66)

              	23 (73)

              	27 (81)

              	31 (88)

              	31 (88)

              	27 (81)

              	22 (72)

              	17 (63)

              	13 (55)
            


            
              	Average low C (F)

              	2 (36)

              	3 (37)

              	4 (39)

              	7 (45)

              	11 (52)

              	14 (57)

              	17 (63)

              	17 (63)

              	14 (57)

              	10 (50)

              	6 (43)

              	3 (37)
            


            
              	Precipitation mm (inches)

              	83 (3.27)

              	76 (2.99)

              	68 (2.68)

              	68 (2.68)

              	48 (1.89)

              	40 (1.57)

              	22 (0.87)

              	35 (1.38)

              	76 (2.99)

              	106 (4.17)

              	119 (4.69)

              	91 (3.58)
            


            
              	Source: Weather.com 2008
            

          


          


          History
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              Capitoline Wolf suckles the infant twins Romulus and Remus (Etruscan bronze, c. 500 BC-480 BC).
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              Fifteenth-century miniature depicting the Sack of Rome of 410.
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              Garibaldi defends the Roman Republic in 1849.
            

          


          


          From founding to Empire


          According to a legend, the city of Rome was founded by the twins Romulus and Remus on April 21, 753 BC, and archaeological evidence supports the theory that Rome grew from pastoral settlements on the Palatine Hill built in the area of the future Roman Forum, coalescing into a city in the 8th century BC. The city developed into the capital of the Roman Kingdom (ruled by a succession of seven kings, according to tradition), Roman Republic (from 510 BC, governed by the Senate), but finally the Roman Empire (from 27 BC, ruled by an Emperor); this success depended on military conquest, commercial predominance, as well as selective assimilation of neighboring civilizations, most notably the Etruscans and Greeks. From the foundation of Rome in 753 BC, the City of Rome was undefeated militarily (though losing occasional battles), until 386 BC, when Rome was occupied by the Celts (one of the three main Gallic tribes), and then recovered by Romans in the same year. Livy, Book 5. According to the history, the Gauls offered to deliver Rome back to its people for a thousand pounds of gold, but the Romans refused, preferring to take back their city by force of arms rather than ever admitting defeat.


          Roman dominance expanded over most of Europe and the shores of the Mediterranean Sea, while its population surpassed one million inhabitants. For almost a thousand years, Rome was the most politically important, richest and largest city in the Western world, and remained so after the Empire started to decline and was split, even if it ultimately lost its capital status to Milan and then Ravenna, and was surpassed in prestige by the Eastern capital Constantinople.


          


          Fall of the Empire and Middle Ages


          With the reign of Constantine I, the Bishop of Rome gained political as well as religious importance, eventually becoming known as the Pope and establishing Rome as the centre of the Catholic Church. After the Sack of Rome in AD 410 by Alaric I and the fall of the Western Roman Empire in AD 476, Rome alternated between Byzantine and plundering by Germanic barbarians. Its population declined to a mere 20,000 during the Early Middle Ages, reducing the sprawling city to groups of inhabited buildings interspersed among large areas of ruins and vegetation. Rome remained nominally part of the Byzantine Empire rule until AD 751 when the Lombards finally abolished the Exarchate of Ravenna. In 756, Pepin the Short gave the pope temporal jurisdiction over Rome and surrounding areas, thus creating the Papal States.


          Rome remained the capital of the Papal States until its annexation into the Kingdom of Italy in 1870; the city became a major pilgrimage site during the Middle Ages and the focus of struggles between the Papacy and the Holy Roman Empire starting with Charlemagne, who was crowned its first emperor in Rome on Christmas 800 AD by Pope Leo III. Apart from brief periods as an independent city during the Middle Ages, Rome kept its status of Papal capital and "holy city" for centuries, even when the Pope briefly relocated to Avignon (13091337). While no longer politically powerful, as tragically shown by the brutal sack of 1527, the city flourished as a hub of cultural and artistic activity during the Renaissance and the Baroque, under the patronage of the Papal court.


          [bookmark: 17.E2.80.9319th_century]


          1719th century


          Population rose again and reached 100,000 during the 17th century, but Rome ultimately lagged behind the rest of the European capitals over the subsequent centuries, being largely busy in the Counter-Reformation process. Caught up in the nationalistic turmoils of the 19th century and having twice gained and lost a short-lived independence, Rome became the focus of the hopes for Italian unification, as propelled by the Kingdom of Italy ruled by King Vittorio Emanuele II; after the French protection was lifted in 1870, royal troops stormed the city, and Rome was declared capital of the newly unified Italy in 1871.


          [bookmark: 20th_century]


          20th century


          After a victorious World War I, Rome witnessed the rise to power of Italian fascism guided by Benito Mussolini, who marched on the city in 1922, eventually declared a new Empire and allied Italy with Nazi Germany. This was a period of rapid growth in population, from the 212,000 people at the time of unification to more than 1,000,000, but this trend was halted by World War II, during which Rome was damaged by both Allied forces bombing and Nazi occupation; after the execution of Mussolini and the end of the war, a 1946 referendum abolished the monarchy in favour of the Italian Republic.


          Rome grew momentously after the war, as one of the driving forces behind the "Italian economic miracle" of post-war reconstruction and modernization. It became a fashionable city in the 1950s and early 1960s, the years of la dolce vita ("the sweet life"), and a new rising trend in population continued till the mid-1980s, when the comune had more than 2,800,000 residents; after that, population started to slowly decline as more residents moved to nearby comuni.


          


          Architecture, landmarks and city layouts
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          Ancient Rome


          One of the symbols of Rome is the Colosseum (70-80 AD), the largest amphitheatre ever built in the Roman Empire. Originally capable of seating 60,000 spectators, it was used for gladiatorial combat. The list of the very important monuments of ancient Rome includes the Roman Forum, the Domus Aurea, the Pantheon, Trajan's Column, Trajan's Market, the several catacombs area, the Circus Maximus, the Baths of Caracalla, Castel Sant'Angelo, the Mausoleum of Augustus, the Ara Pacis, the Arch of Constantine, the Pyramid of Cestius, and the Bocca della Verit.


          


          Medieval


          Often overlooked, Rome's medieval heritage is one of the largest in Italian cities. Basilicas dating from the Paleochristian age include Santa Maria Maggiore and San Paolo Fuori le Mura (the second largely rebuilt in the 19th century), both housing precious 4th century AD mosaics. Later notable medieval mosaic and fresco art can be also found in the churches of Santa Maria in Trastevere, Santi Quattro Coronati and Santa Prassede. Lay buildings include a number of towers, the largest being the Torre delle Milizie and the Torre dei Conti, both next the Roman Forum, and the huge staircase leading to the basilica of Santa Maria in Ara Coeli.


          


          Renaissance and Baroque


          Rome was a major world centre of the Renaissance, second only to Florence, and was profoundly affected by the movement. The most impressive masterpiece of Renaissance architecture in Rome is the Piazza del Campidoglio by Michelangelo, along with the Palazzo Senatorio, seat of the city government. During this period, the great aristocratic families of Rome used to build opulent dwellings as the Palazzo del Quirinale (now seat of the President of the Republic), the Palazzo Venezia, the Palazzo Farnese, the Palazzo Barberini, the Palazzo Chigi (now seat of the Prime Minister), the Palazzo Spada, the Palazzo della Cancelleria, and the Villa Farnesina.


          Rome is also famous for her huge and majestic squares (often adorned with obelisks), many of which were built in the 17th century. The principal squares are Piazza Navona, Piazza di Spagna, Campo de' Fiori, Piazza Venezia, Piazza Farnese and Piazza della Minerva. One of the most emblematic examples of the baroque art is the Fontana di Trevi by Nicola Salvi. Other notable baroque palaces of 17th century are the Palazzo Madama, now seat of the Italian Senate and the Palazzo Montecitorio, now seat of the Chamber of Deputies of Italy.


          


          Neoclassicism


          In 1870, Rome became capital city of the new Kingdom of Italy. During this time, neoclassicism, a building style influenced by the architecture of Antiquity, became a predominant influence in Roman architecture. In this period many great palaces in neoclassical styles were built to host ministries, embassies and other governing agencies. One of the best-known symbol of Roman neoclassicism is the Monument of Vittorio Emanuele II or "Altar of Fatherland", where the grave of the Unknown Soldier, that represents the 650,000 Italians that fell in World War I, is located.


          


          Fascist architecture


          The Fascist regime that ruled in Italy between 1922 and 1943 developed an architectural style which was characterized by its links with ancient Roman architecture. The most important fascist site in Rome is the E.U.R. district, designed in 1938 by Marcello Piacentini. It was originally conceived for the 1942 world exhibition, and was called "E.42" ("Esposizione 42"). The world exhibition, however, never took place because Italy entered the Second World War in 1940. The most representative building of the Fascist style at E.U.R. is the Palazzo della Civilt Italiana (1938-1943), the iconic design of which has been labeled the cubic or Square Colosseum. After World War II, the Roman authorities found that they already had the seed of an off-centre business district that other capitals were still planning ( London Docklands and La Defense in Paris). Also the Palazzo della Farnesina, the current seat of Italian Foreign Ministry, was designed in 1935 in fascist style.


          


          City centre


          The historical centre ville is dominated by the traditional " Seven hills of Rome": the Capitoline, Palatine, Viminal, Quirinal, Esquiline, Caelian, and Aventine hills. The Tiber flows south through Rome, with the city centre located where the midstream Tiber Island facilitated crossing.


          Large parts of the ancient city walls remain. The Servian Wall was built twelve years after Gauls' sack of the city in 390 BC; it contained most of the Esquiline and Caelian hills, as well as the whole of the other five. Rome grew out of the Servian Wall, but no more walls were constructed until 270 AD, when Aurelian began building the Aurelian Walls. These were almost 19kilometers (12mi) long, and were still the walls the troops of the Kingdom of Italy had to breach to enter the city in 1870.


          The old city centre contains about 300 hotels and 300 pensioni, over 200 palaces, 900 churches, eight of Rome's major parks, the residence of the President of the Italian Republic, the houses of the Parliament, offices of the city and city government, and many monuments. The old city also contains thousands of workshops, offices, bars, and restaurants. Millions of tourists visit Rome annually, making it one of the most visited cities in the world.


          


          Peripheral layout


          The ancient city within the walls covers about four percent of the modern municipality's 1,285square kilometres (496sqmi). The historic city center is the smallest of Rome's nineteen administrative zones. The city centre is made up of 22 rioni (districts), with one of them, ( Prati), actually lying out of the walled area. Surrounding the centre are 35 quartieri urbani (urban sectors), and within the city limits are six large suburbi ( suburbs).


          The belt highway known as Grande Raccordo Anulare (G.R.A.) describes a huge circle around the capital, about six miles (10 km) out from the city centre; unlike most Italian highways, the G.R.A. is toll-free. The circular highway ties together the ancient roads that led to Rome in antiquity: the Via Flaminia, Via Aurelia, Via Salaria, Via Tiburtina, Via Casilina and Via Appia. The modern Via Appia connects the city centre to a string of towns known as Castelli Romani.


          


          Vatican City


          The city of Rome surrounds the Vatican City, the enclave of the Holy See, which is a separate sovereign state. It hosts Saint Peter's Square with the Saint Peter's Basilica. The open space before the basilica was redesigned by Gian Lorenzo Bernini, from 1656 to 1667, under the direction of Pope Alexander VII, as a forecourt, designed "so that the greatest number of people could see the Pope give his blessing, either from the middle of the faade of the church or from a window in the Vatican Palace" (Norwich 1975, p. 175). In Vatican City there are also the Vatican Library, Vatican Museums with the Sistine Chapel, the Raphael Rooms and other important works of Leonardo da Vinci, Raphael, Giotto, and Botticelli.


          


          Museums and galleries


          The most important museums and galleries of Rome include the National Museum of Rome, the Museum of Roman Civilization, the Villa Giulia National Etruscan Museum, the Capitoline Museums, the Borghese Gallery, the Museum of Castel Sant'Angelo, and the National Gallery of Modern Art.


          


          Villas and gardens


          The centre of Rome is surrounded by some large green areas and opulent ancient villas, which are the remains of the crowns of villas which encircled the papal city. Most of them were largely destroyed by real estate speculation at the end of the 19th century. The most important among the surviving ones are:


          
            	Villa Borghese, with a large landscape garden in the naturalistic 19th century English style, containing a number of buildings, museums (see Galleria Borghese) and attractions;


            	Villa Ada, the largest public landscaped park of Rome;


            	Villa Doria Pamphili, the second largest with an area of 1.8square kilometers (0.7sqmi);


            	Villa Torlonia, a splendid example of Art Nouveau mansion that was the Roman residence of Benito Mussolini;


            	Villa Albani, commissioned by Alessandro Cardinal Albani to house his collection of antiquities and Roman sculpture, which soon filled the casino that faced the Villa down a series of formal parterres.

          


          


          Government


          


          Capital status
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              The Quirinal Palace, house of the President of the Italian Republic
            

          


          Rome is the national capital of Italy and is the seat of the President of the Italian Republic, whose official residence is Quirinale Palace. Rome hosts also the Italian Parliament, Italian Prime Minister and all the ministries. The Mayor of Rome is Giovanni Alemanno of the People of Freedom coalition, elected in 2008. A political debate in Italy focuses on the opportunity of providing the city with "special powers" of local jurisdiction (the "Roma Capitale" directives), and possibly of turning either the comune or the Province of Rome into a "capital district" separate from the Lazio region, modelled after other European capital cities.


          


          Subdivisions


          The territory of the commune of Rome is divided into 19 Municipi (area subdivisions). Originally, the city was divided into 20 sub-municipalities, but the XIV, what is now the Comune di Fiumicino, voted some years ago to become a full municipality itself and eventually detached from Rome.


          


          Other sovereign entities
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          Rome is unique in its containing two other sovereign entities. One is the Holy See, the political and religious entity that governs the territory of the Vatican City (a de facto enclave since 1870, officially recognised as such in 1929), as well as claiming extraterritorial rights over a few other palaces and churches, mostly in the city centre; indeed, Rome hosts foreign embassies to both Italy and the Holy See. The other entity is the Sovereign Military Order of Malta (SMOM), which took refuge in Rome in 1834 after having lost Malta to Napoleon in 1798, and thus claims no territory (leading to disputes over its actual sovereign status); SMOM too owns extraterritorial palaces in central Rome.


          


          International involvement


          Rome has traditionally been heavily involved in the process of European political integration. In 1957, the city hosted the signing of the Treaty of Rome, which established the European Economic Community (predecessor to the European Union), and also played host to the official signing of the proposed European constitution in July 2004.


          Rome is also the seat of significant international organizations of the United Nations, such as the World Food Program (WFP), the Food and Agriculture Organization (FAO) and the International Fund for Agricultural Development (IFAD).


          It is the place where the Rome Statute of the International Criminal Court was formulated.


          


          Demographics


          At the time of Emperor Augustus, Rome was the largest city in the world, and probably the largest ever built until the nineteenth century. Estimates of its peak population range from 450,000 to over 3.5 million people with 1 to 2 million being most popular with historians. After the fall of the Roman Empire, the city's population may have been less than 50,000, and continued to stagnate (or shrink) until the Renaissance. When the Kingdom of Italy annexed Rome in 1870, it had a population of about 200,000, which rapidly increased to 600,000 at the eve of World War I. The fascist regime of Mussolini tried to block an excessive demographic rise of the city, but failed to prevent it from reaching one million people by 1931. After World War II, Rome continued to expand, with the creation of new quartieri and suburbs in '50s and '60s.


          In 2007, there were 2,718,768 people residing in Rome (in which some 4 million live in the greater Rome area), located in the province of Rome, Lazio, of whom 47.2% were male and 52.8% were female. Minors (children ages 18 and younger) totalled 17.00 percent of the population compared to pensioners who number 20.76 percent. This compares with the Italian average of 18.06 percent (minors) and 19.94 percent (pensioners). The average age of Rome resident is 43 compared to the Italian average of 42. In the five years between 2002 and 2007, the population of Rome grew by 6.54 percent, while Italy as a whole grew by 3.56 percent. The current birth rate of Rome is 9.10 births per 1,000 inhabitants compared to the Italian average of 9.45 births.


          As of 2006, 92.63% of the population was Italian. The largest immigrant group came from other European countries (mostly from Romania and Poland): 3.14%, East Asia (mostly Filipino): 1.28%, and the Americas (mostly from Peru): 1.09%. It is also important to note that there are tens of thousands of illegal migrants living in the Italian capital of Rome.


          


          Economy
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          Modern day Rome has a dynamic and diverse economy with thriving technologies, communications, and service sectors. It produces 6.7% of the national GDP (more than any other city in Italy). Rome grows +4,4% annually and continues to grow at a higher rate in comparison to any other city in the rest of the country. Following World War II Rome's economic growth began to overtake its rivals, Naples and Milan, although a traditional rivalry persists with Milan today. Tourism is inevitably one of Rome's chief industries, with numerous notable museums including the Vatican Museum, the Borghese Gallery, and the Musei Capitolini. Rome is also the hub of the Italian film industry, thanks to the Cinecitt studios. The city is also a centre for banking as well as electronics and aerospace industries. Numerous international headquarters, government ministries, conference centres, sports venues and museums are located in Rome's principal business districts: the Esposizione Universale Roma (EUR); the Torrino (further south from the EUR); the Magliana; the Parco de' Medici-Laurentina and the so-called Tiburtina-valley along the ancient Via Tiburtina.


          


          Culture and society


          


          Religion
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          The Religio Romana (literally, the "Roman Religion") constituted the major religion of the city in antiquity. The first gods held sacred by the Romans were Jupiter, the most high, and Mars, god of war, and father of Rome's twin founders, Romulus and Remus, according to tradition. The goddess Vesta became an important part of the Roman Pantheon at an early stage of the Roman Monarchy. The goddess Diana joined Roman Pantheon during the Monarchy times as the central goddess uniting worship between Rome and several of its neighbors, thus creating the basis for a coalition. The goddess Juno was imported to Rome from the ancient city of Veii, after Veii fell to the Roman military, following a long period of wars between the two cities, during the time of the Roman Republic. Other gods and goddesses were honored in Rome and added to the Pantheon throughout the Monarchy and Republic periods. See Livy, Books 1-5.


          The Roman religion was largely concerned with interpreting divine messages (auguries) through natural occurrences (omens). However, Rome had no augurs of its own, and largely relied upon Etruscan augurs to interpret the divine omens. For this reason, Rome was left without any augurs during its last war with Veii, an Etruscan city, and was forced to send envoys all the way to Greece, to consult the famous Oracle at Delphi. Livy, Book 5.


          Several other religions and imported mystery cults remained represented within its ever-expanding boundaries during the Roman Republic and Empire periods, including Judaism, whose presence in the city dates back from the Roman Republic and was sometimes forcibly confined to the Roman Ghetto, as well as Mithraism which was the official religion of the Roman Empire for about two centuries, until being superseded by Christianity, following the death of Emperor Constantine in the 4th century AD. Christianity was made the official religion of the Roman Empire in 380 by Emperor Theodosius I, allowing it to spread further and eventually wholly replace Mithraism and the Roman Religion.


          Rome became the pre-eminent Christian city (vis-a-vis Antioch and Alexandria, and later Constantinople and Jerusalem) based on the tradition that Saint Peter and Saint Paul were martyred in the city during the 1st century, coupled with the city's political importance. The Bishop of Rome, later known as the Pope, claimed primacy over all Bishops and therefore all Christians on the basis that he is the successor of Saint Peter, upon whom Jesus built his Church; his prestige had been enhanced since 313 through donations by Roman emperors and patricians, including the Lateran Palace and patriarchal basilicas, as well as the obviously growing influence of the Church over the failing civil imperial authority. Papal authority has been exercised over the centuries with varying degrees of success, at times triggering divisions among Christians, until the present.


          With the increasing chaos and disorder leading to the collapse of the Roman Empire in 476, the popes assumed more and more civil authority first in Rome and in the surrounding territories. Rome became the centre of the Catholic Church and the capital city of the Papal States; consequently, a great number of churches, convents and other religious buildings were erected in the city, sometimes above the ruins of older pre-Christian sites of worship. Churches proliferated during the Renaissance, when the Rome's most notable churches were built (this includes St. Peter's basilica on the Vatican Hill (the largest church in the world) and the city cathedral of St. John at the Lateran. The Papacy established its residence first in the Lateran Palace, then in the Quirinal Palace. When Rome was annexed by force to the newly unified Kingdom of Italy In 1870, Pope Pius IX retired to the Vatican, proclaiming himself a prisoner of the Savoy monarchy and leading to decades of conflict between the neonate state and the Catholic Church. This was resolved in 1929, when the Lateran Treaty were signed in Rome, establishing the right for the Holy See to govern the Vatican City as an independent, sovereign state. The patron saints of Rome remain Saint Peter and Saint Paul (or, as they are collectively referred to in this context, "the most holy Saints Peter and Paul"), both celebrated on June 29.


          In recent years, the Islamic community has grown significantly, in great part due to immigration from North African and Middle Eastern countries into the city. As a consequence of this trend, the comune promoted the building of the largest mosque in Europe, which was designed by architect Paolo Portoghesi and inaugurated on June 21, 1995.


          


          Language


          The original language of Rome was Latin, which evolved during the Middle Ages into Italian. The latter emerged as the confluence of various regional dialects, among which the Tuscan dialect predominated, but the population of Rome also developed its own dialect, the Romanesco. The ancient romanesco, used during the Middle Ages, was a southern Italian dialect, very close to the Neapolitan. The influence of the Florentine culture during the renaissance, and, above all, the immigration to Rome of many Florentines who were among the two Medici Popes' ( Leo X and Clement VII) suite, caused a strong change of the dialect, which resembled more the Tuscan varieties (the immigration of Florentines was mainly due to the Sack of Rome in 1527 and the subsequent demographic decrease). This remained largely confined to Rome until the 19th century, but then expanded to other zones of Lazio ( Civitavecchia, Latina), from the beginning of the 20th century, thanks to the rising population of Rome and to better transportation systems. As a consequence, Romanesco abandoned its traditional forms to mutate into the dialect spoken within the city, which is more similar to standard Italian, although remaining distinct from other Romanesco-influenced local dialects of Lazio. Dialectal literature in the traditional form Romanesco includes the works of such authors as Giuseppe Gioacchino Belli, Trilussa, and Cesare Pascarella. Contemporary Romanesco is mainly represented by popular actors such as Aldo Fabrizi, Alberto Sordi, Nino Manfredi, Anna Magnani, Gigi Proietti, Enrico Montesano, and Carlo Verdone.
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          Universities


          Rome is a nation-wide centre for higher education. Its first university, La Sapienza (founded in 1303), is the largest in Europe and the second largest in the world, with more than 150,000 students attending. Two new public universities were founded: Tor Vergata in 1982, and Roma Tre in 1992, although the latter has now become larger than the former. Rome also contains a large number of pontifical universities and institutes, including the Pontifical Gregorian University (The oldest Jesuit university in the world, founded in 1551), the Pontifical University of St. Thomas Aquinas (Angelicum), and many others. The city also hosts various private universities, such as the LUMSA, the Universit Cattolica del Sacro Cuore (Roman centre), the LUISS, Istituto Europeo di Design,the St. John's University, the John Cabot University, the IUSM, the American University of Rome, the Scuola Lorenzo de' Medici, the Link Campus of Malta, the S. Pio V University of Rome, and the Universit Campus Bio-Medico. Rome is also the location of the John Felice Rome Centre, a campus of Loyola University Chicago.


          


          Music


          Rome is an important centre for music. It hosts the Accademia Nazionale di Santa Cecilia (founded in 1585), for which new concert halls have been built in the new Parco della Musica, one of the largest musical venues in the world. Rome also has an opera house, the Teatro dell'Opera di Roma, as well as several minor musical institutions. The city also played host to the Eurovision Song Contest 1991 and the MTV Europe Music Awards 2004.


          


          Cinema
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          Rome hosts the Cinecitt Studios, the largest film and television production facility in continental Europe and the centre of the Italian cinema, where a large number of today's biggest box office hits are filmed. The 99 acre (40 ha) studio complex is 5.6 miles (9 km) from the centre of Rome and is part of one of the biggest production communities in the world, second only to Hollywood, with well over 5,000 professionals - from period costume makers to visual effects specialists. More than 3,000 productions have been made on its lot, from recent features like The Passion of the Christ, Gangs of New York, HBOs Rome, The Life Aquatic and Dino De Laurentiis Decameron, to such cinema classics as Ben Hur, Cleopatra and the films of Federico Fellini.


          Founded in 1937 by Fascist dictator Benito Mussolini, the studios were bombed by the Western Allies during World War II. In the 1950s, Cinecitt was the filming location for several large American film productions, and subsequently became the studio most closely associated with Federico Fellini. Today Cinecitt is the only studio in the world with pre-production, production and full post-production facilities on one lot, allowing directors and producers to walk in with their script and "walk out" with a completed film.


          Sports


          



          


          


          
            
              	Club

              	Sport

              	Founded

              	League

              	Venue

              	Head Coach
            


            
              	A.S. Roma

              	Football (soccer)

              	1927

              	Serie A

              	Stadio Olimpico

              	Luciano Spalletti
            


            
              	S.S. Lazio

              	Football (soccer)

              	1900

              	Serie A

              	Stadio Olimpico

              	Delio Rossi
            


            
              	A.S. Cisco Roma

              	Football (soccer)

              	1972

              	Serie C2

              	Stadio Flaminio

              	Fabio Fratena
            


            
              	Pallacanestro Virtus Roma

              	Basketball

              	1960

              	Serie A

              	PalaLottomatica

              	Jasmin Repea
            


            
              	M. Roma Volley

              	Volleyball

              	2006

              	A 1

              	Palazzetto dello Sport

              	Roberto Serniotti
            


            
              	Unione Rugby Capitolina

              	Rugby union

              	1996

              	Super 10

              	Stadio Flaminio

              	Massimo Mascioletti
            

          


          Rome hosted the 1960 Summer Olympics and is an official candidate to hosting the 2020 Summer Olympics.


          Football is the most popular sport in Rome, as in the rest of the country. The Stadio Olimpico hosted the final game of the 1990 FIFA World Cup; it is also the home stadium for local Serie A clubs A.S. Roma and S.S. Lazio, whose rivalry has become a staple of Roman sports culture. Indeed, famous footballers who play for these teams and are also born in the city tend to become especially popular, as has been the case with players such as Francesco Totti and Daniele De Rossi (both for A.S. Roma).


          While far from being as popular as football, rugby union is gaining wider acceptance. The Stadio Flaminio is the home stadium for the Italy national rugby union team, which has been playing in the Six Nations Championship since 2000, albeit with less than satisfactory performances, as they have never won the championship so far. Rome is home to local rugby teams, such as Unione Rugby Capitolina, Rugby Roma, and S.S. Lazio.


          Every May, Rome hosts the ATP Masters Series tennis tournament on the clay courts of the Foro Italico. Cycling was immensely popular in the post-WWII period, although its popularity has faded in the last decades; Rome has hosted the final portion of the Giro d'Italia twice, in 1989 and 2000. Every spring, the annual Rome marathon is considered to be the most widely attended sports event in Italy. Rome is also home to many other sports teams, including basketball ( Virtus Roma), volleyball ( M. Roma Volley), handball or waterpolo.


          


          Transportation


          


          Airports


          Rome is served by three airports, of which the main two are owned by Aeroporti di Roma. The intercontinental Leonardo Da Vinci International Airport is Italy's chief airport; it is more commonly known as "Fiumicino airport", as it is located within the territory of the nearby comune of Fiumicino, south-west of Rome. The older Rome Ciampino Airport is a joint civilian and military airport; it is more commonly referred to as "Ciampino Airport", as it is located within Roman territory near the border with the comune of Ciampino, south-east of Rome.


          A third airport, the Aeroporto dell'Urbe, is a small, low-traffic airport located about 6km north of the city centre, which handles most helicopter and private flights. A fourth airport in the eastern part of the city, the Aeroporto di Centocelle (dedicated to Francesco Baracca), is no longer open to flights; it hosts the Comando di Squadra Aerea (which coordinates the activities of the Aeronautica Militare Italiana) and the Comando Operativo di Vertice Interforze (which coordinates all Italian military activities), although large parts of the airport are being redeveloped as a public park.


          


          Railways
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          Rome is the hub of the Italian railways.


          History of Rome railroad


          
            	The first railroad built in Rome (and the second railway built in Italy) the Rome and Frascati Rail Road, was opened for service on July 14, 1856.


            	On April 16, 1859 the Rome and Civitavecchia Rail Road was opened for service.


            	On January 27, 1862 the Rome and Ceprano Rail Road was opened for service.


            	On April 28, 1864 the Rome and Monterotondo Rail Road was opened for service.


            	On April 29, 1894 the Rome, Capranica and Viterbo Rail Road was opened for service


            	On June 12, 1916 the Rome and Fiuggi Rail Road was opened for service.


            	On October 28, 1932 the Rome, Civita Castellana and Viterbo Rail Road was opened for service

          


          Stations in the city


          Located on the Esquiline Hill, Rome's central station, called Roma Termini, was opened in 1863, then demolished and completely rebuilt between 1939 and 1951; it is operated by Grandi Stazioni and mainly served by Trenitalia. It is the single largest station in Europe and is visited by 600,000 passengers daily; it has twenty-nine railway platforms, and also serves as a shopping centre and art gallery. The second largest station in the city is Roma Tiburtina, which is being redeveloped for high-speed rail service. Other notable stations include Roma Ostiense, Roma Trastevere, Roma Tuscolana, Roma San Pietro, Roma Nomentana and Roma Casilina.


          


          Urban transportation
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          Underground


          A 2-line subway system operates in Rome, called the "Metropolitana" or Rome Metro. Construction on the first branch started in the 1930s. The line had been planned to quickly connect the main train station ( Termini) with the newly planned E42 area in the southern suburbs, where the 1942 World Fair was supposed to be held. The event never took place because of war. The area was later partly redesigned and renamed EUR (Esposizione Universale di Roma: Rome Universal Exhibition) in the 1950s to serve as a modern business district. The line was finally opened in 1955 and it is now part of the B Line. The A line opened in 1980 from Ottaviano to Anagnina stations, later extended in stages (1999 - 2000) to Battistini. In the 1990s, an extension of the B line was opened from Termini to Rebibbia. This underground network is generally reliable (although it may become very congested at peak times and during events, especially the A line) as it is relatively short. As of 2005, its total length is 38km. The two existing lines, A & B, only intersect at Roma Termini station. A new branch of the B line (B1) is under construction with an estimated cost of 482.900.000 Euro. It is scheduled to open in 2010. B1 will connect to line B at Piazza Bologna and will have 4 stations over a distance of 3.9km.


          A third line, line C, is under construction with an estimated cost of 3.000.000.000 Euro and will have 30 stations over a distance of 25.5km. It will partly replace the existing Rail Road line, Termini-Pantano. It will feature full automated, driverless trains. The first section is due to open in 2011 and the final sections in 2015, but archaeological findings often delay underground construction work. A fourth line, line D, is under development. It will have 22 stations over a distance of 20km. The first section is projected to open in 2015 and the final sections before 2035. A fifth line, line E, is the proposed conversion of the Roma-Lido railway to a Metro line by 2011.


          


          Overground


          The Rome Metro is part of an extensive transport network made of a tramway network, suburban and urban lines in and around the city of Rome, plus an "express line" to Fiumicino Airport. Whereas most FS-Regionale lines (Regional State Railways) do provide mostly a suburban service with more than 20 stations scattered throughout the city, the Roma-Lido (starting at Ostiense station), the Roma-Pantano (starting nearby Termini) and the Roma-Nord (starting at Flaminio station) lines offer a metro-like service. There is also an overground rail system with seven lines which link the hinterland of the Roman Area. One of this leads to the second Airport of the city, Ciampino.


          Rome also has a comprehensive bus and light rail system. The English web site of the ATAC public transportation company allows a route to be calculated using the buses, light rail and subways. The Metrebus integrated fare system allows holders of tickets and integrated passes to travel on all companies vehicles, within the validity time of the ticket purchased.


          


          Motor Traffic Limited Zone (ZTL)


          Chronic congestion caused by cars during the 1970s and 1980s led to ban of unauthorized traffic from the central part of the city during workdays from 6 a.m. to 6 pm. This area is officially called Zona a Traffico Limitato (ZTL) in Italian. Heavy traffic due to night-life crowds during weekends led in recent years to the creation of other ZTLs in the Trastevere and S. Lorenzo districts during the night, and to experimentation with a new night ZTL also in the city centre (plans to create a night ZTL in the Testaccio district as well are underway). In recent years, parking spaces along the streets in wide areas of the city have been converted to pay parking, as new underground parking spread throughout the city. Rome has 21 taxis for every 10,000 inhabitants - far below other major European cities.

          Despite all measures, Rome's traffic remains an unsolved problem.


          


          International relations


          
            
              	Historic Centre of Rome, the Properties of the Holy See in that City Enjoying Extraterritorial Rights and San Paolo Fuori le Mura*
            


            
              	UNESCO World Heritage Site
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              	Type

              	Cultural
            


            
              	Criteria

              	i, ii, iii, iv, vi
            


            
              	Reference

              	{{{ID}}}
            


            
              	Region**

              	Europe and North America
            


            
              	Inscription history
            


            
              	Inscription

              	{{{Year}}} (Unknown Session)
            


            
              	Extensions

              	1990
            


            
              	* Name as inscribed on World Heritage List.

              ** Region as classified by UNESCO.
            

          


          Rome has one sister city, and a number of partner cities:


          


          Sister city


          
            	[image: Flag of France] Paris, France (French: Seule Paris est digne de Rome; seule Rome est digne de Paris; Italian: Solo Parigi  degna di Roma; solo Roma  degna di Parigi; English: Only Paris is worthy of Rome; only Rome is worthy of Paris).

          


          


          Partner cities


          
            	[image: Flag of Brazil] Braslia, Brazil.


            	[image: Flag of Belgium] Tongeren, Belgium.

          


          Documentaries


          
            	The Holy Cities: Rome produced by Danae Film Production, distributed by HDH Communications; 2006.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Rome"
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        Romeo and Juliet
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          The Tragedy of Romeo and Juliet is a tragedy by William Shakespeare concerning the fate of two young " star-cross'd lovers". It is one of the most famous of Shakespeare's plays, one of his earliest theatrical triumphs, and is thought to be the most archetypal love story of the Renaissance and indeed the history of Western culture.


          Date and Text
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          Shakespeare's Romeo and Juliet was published in two distinct quarto editions prior to the publication of the First Folio of 1623. These are referred to as Q1 and Q2.


          Q1, the first printed edition, appeared in 1597, printed by John Danter. Because its text contains numerous differences from the later editions, it is labelled a ' bad quarto': the twentieth century editor T. J .B. Spencer described it as "a detestable text, probably a reconstruction of the play from the imperfect memories of one or two of the actors."


          The superior Q2 followed in 1599, published by Cuthbert Burby and printed by Thomas Creede. It is a much more complete and reliable text, and was reprinted in 1609 (Q3), 1622 (Q4) and 1637 (Q5). Its title page describes it as "Newly corrected, augmented and amended". Scholars believe that this text was based on Shakespeare's pre-performance draft, since there are textual oddities such as variable tags for characters and "false starts" for speeches that were presumably struck through by the author but erroneously preserved by the typesetter. Q2 contains 800 lines missing from Q1. Q2 also has an interestingly defective stage direction: it reads "Enter Will Kempe" instead of "Enter Peter" in IV,v,102.


          The First Folio text of 1623 seems to be based primarily on Q3, with some clarifications and corrections possibly coming from a theatrical promptbook.


          The greater part of Romeo and Juliet is written in iambic pentameter. However, the play is also notable for its copious use of rhymed verse, notably in the sonnet contained in Romeo and Juliet's dialogue in the scene where they first meet (Act I, Scene v, Lines 95-108).


          


          Performance history


          Romeo and Juliet was a popular play in Shakespeare's lifetime. Gary Taylor measures it as the sixth most popular of Shakespeare's plays, in the period after the death of Marlowe and Kyd but before the ascendancy of Jonson during which Shakespeare was London's dominant playwright.


          After the theatres re-opened in the Restoration, Sir William Davenant staged a 1662 production in which Henry Harris played Romeo, Thomas Betterton was Mercutio, and Betterton's wife Mary Saunderson played Juliet. Thomas Otway's adaptation The History and Fall of Caius Marius, one of the more extreme of the Restoration versions of Shakespeare, debuted in 1679. The scene is shifted from Renaissance Verona to ancient Rome; Romeo is Marius, Juliet is Lavinia, the feud is between patricians and plebians; Juliet/Lavina wakes from her potion before Romeo/Marius dies. Otway's version was a hit, and was acted for the next seventy years. Theophilus Cibber mounted his own adaptation in 1744, followed by David Garrick's in 1748. Both Cibber and Garrick used variations on Otway's innovation in the tomb scene.


          In 1750 came the so-called "Battle of the Romeos," with Spranger Barry and Susannah Maria Arne (Mrs. Theophilus Cibber) at Covent Garden versus David Garrick and George Anne Bellamy at Drury Lane. Shakespeare's original returned to the stage in 1845 in the United States (with the sisters Charlotte and Susan Cushman as Romeo and Juliet), and in 1847 in Britain ( Samuel Phelps at Sadler's Wells).


          Henry Irving's 1882 production at the Lyceum Theatre is considered an archetype of his "pictorial" style, placing the action on elaborate sets. Irving hmself played Romeo, and Ellen Terry played Juliet.


          In one of the most notable twentieth century performances, staged by John Gielgud at the New Theatre in 1934, Gielgud and Laurence Olivier played the roles of Romeo and Mercutio, exchanging roles six weeks into the run, with Peggy Ashcroft as Juliet.


          


          Characters
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          Ruling house of Verona


          
            	Prince Escalus: Prince of Verona

          


          
            	Count Paris: Kin of Prince Escalus; desires to marry Juliet.


            	Mercutio: Another kinsman of Prince Escalus and friend of Romeo. His name derives from Mercury.

          


          Capulets


          
            	Lord Capulet: Head of the house of Capulet.


            	Lady Capulet: Wife of Lord Capulet; wishes Juliet to marry Paris.


            	Juliet: Thirteen-year-old daughter of the Capulets; the female protagonist.


            	Tybalt: Cousin of Juliet; angry and pugnacious. His nickname of "the Prince of Cats" may refer to the quarrelsome and vicious character of Tybalt the Cat in the fable cycle Reynard the Fox, which would have been well-known to Shakespeare's audience.

          


          Capulet Servants


          
            	Nurse: Juliet's personal attendant and confidante: a comic figure who took care of little Juliet ever since she was an infant.


            	Peter: Capulet servant, assistant of the nurse.


            	Sampson: Capulet servant; eager to fight the Montagues.


            	Gregory: Capulet servant.

          


          Montagues


          
            	Montague: Head of the house of Montague.


            	Lady Montague: Wife of Lord Montague


            	Romeo: Son of the Montagues; the male protagonist.


            	Benvolio: Cousin of Romeo. His name means "good-will".

          


          Montague Servants


          
            	Abram: Montague servant.


            	Balthasar: Romeo's personal servant.

          


          Others


          
            	Friar Lawrence: a Franciscan friar and Romeo's confidant; he marries Romeo and Juliet. He makes potions from herbs.


            	Friar John: Another friar sent by Friar Lawrence to tell Romeo that Juliet awaits him; fails in this mission.


            	Apothecary: Druggist who reluctantly sells Romeo the poison.


            	Chorus, who gives the opening prologue and one other speech, both in the form of a Shakespearean sonnet.

          


          


          Synopsis


          Template:Spoiler
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          The play begins with a 14-line prologue by a Chorus in the form of a Shakespearean sonnet. The Chorus explains to the audience that the story concerns two noble families of Verona, the Capulets and the Montagues, that have feuded for generations. The prologue also explains that the lovers' tragic suicides "bury their parents' strife."


          The action proper starts with a street-battle between the two families' servants. The Prince of Verona, Escalus, finally intervenes with his men. The Prince declares that the heads of the two families will be held personally accountable for any further breach of the peace, and disperses the crowd.


          Count Paris, a young nobleman, talks to Capulet about marrying his thirteen-year-old daughter, Juliet. Capulet demurs, citing the girl's tender age, and invites him to attract the attention of Juliet during a ball that the family is to hold that night. Meanwhile Juliet's mother tries to persuade her young daughter to accept Paris' wooing during their coming ball. Young Juliet admits to not having considered marriage, but accedes to her mother's wishes as a dutiful daughter. This scene also introduces Juliet's nurse, the comic relief of the play.


          Meantime, Benvolio queries his cousin Romeo, Montague's son, to find out the source of his melancholy. He discovers that it stems from an unrequited love of a girl named Rosaline, (an unseen character). Despite the playful taunts of nobleman and friend Mercutio, Romeo decides to attend the masquerade at the Capulet house, in hope of meeting Rosaline.


          Alongside his masked friends, Romeo attends the ball as planned, but falls instead for Juliet, and she with him. In the famous balcony scene, the two eloquently declare their love for each other. This scene contains arguably the most famous line of Romeo and Juliet, "Romeo, Romeo, wherefore art thou Romeo?" spoken by Juliet to the darkness ("wherefore" means "why" not "where"  Juliet is lamenting that Romeo is a Montague, and thus her enemy). The young lovers decide to marry without informing their parents, with the Nurse as an intermediary.


          With the help of the Franciscan Friar Lawrence, who hoped to reconcile the two families through their children's union, the two are married that next day.


          Events take a darker turn in Act Three. Tybalt, Juliet's hot-blooded cousin, challenges Romeo to a duel for appearing in the Capulets' ball disguised. Romeo refuses to fight Tybalt as they are now kinsmen by marriage, but Mercutio, Romeo's companion, who is also unaware of the marriage, is incensed by Tybalt's insolence and accepts instead. In the ensuing duel, Mercutio is fatally wounded when Romeo tries to intervene. Romeo, angered by his friend's death, pursues and slays Tybalt, then flees.


          A grieving Prince proclaims his judgement: he fines the head of each house heavily, and exiles Romeo from Verona, in recognition that Tybalt had first killed Mercutio, who had not only been Romeo's friend but a kinsman of the Prince.


          Meanwhile the Capulets had engaged their unwilling daughter to marry Paris in three days' time, threatening to disown her if she does not. The Nurse, once her confidante, tells Juliet she should discard the exiled Romeo and comply.
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          Juliet visits Friar Lawrence, who comes up with a plan: he hands her a drug which will put her into a death-like coma for "two and forty hours" (Act IV. Scene I); she is to take it and when discovered apparently dead, she will be laid in the family crypt. Meanwhile, the Friar will send a messenger to inform Romeo, so that she can rejoin him when she awakes. The enforced messenge does not reach Romeo, however, due to a plague quarantine. Romeo learns of Juliet's supposed "death" from his servant Balthasar. Grief-stricken, he buys strong poison from an apothecary, returns to Verona in secret, and visits the Capulets' crypt, encountering Paris, who has come to mourn Juliet privately. Paris confronts Romeo, believing him to be a vandal. In the ensuing battle, Romeo kills Paris in the darkness. After burying Paris within the Capulet monument, Romeo says his final words to the comatose Juliet and drinks the poison in suicide.


          At this point Juliet awakes. Friar Lawrence arrives, and aware of the tragedies which have ensued from misunderstanding, tries to convince Juliet to leave, but she refuses. Discovering her lover's dead body, she stabs herself fatally with Romeo's dagger.


          The two feuding families and the Prince meet at the tomb and are horrified to find three new casualties. A captured Friar Lawrence then recounts the love and secret marriage of Romeo and Juliet, and how the tragedies occurred. It is revealed by Montague that his wife has died of grief after hearing of her son's exile, thus completing the cycle of two family members from each house being lost. The families are reconciled by their children's deaths and agree to end their violent feud, as foretold by the prologue. The play ends with the Prince's brief elegy for the lovers. Template:Endspoiler


          Trivia


          
            	Romeo and Juliet in music

              
                	The 1956 song Fever contains the lyrics "Romeo loved Juliet/Juliet, she felt the same/When he put his arms around her/He said, "Julie baby, you're my flame."


                	Romeo and Juliet in Sarajevo is the name of a song from Eric Bogle's 1997 album Small Miracles, presumably inspired by the above documentary.


                	The disco group Festival had a minor hit with a song called "Romeo and Juliet" which used as its lyrics the text of the prologue.


                	Arctic Monkeys' song ' I Bet You Look Good on the Dancefloor contains the lyrics 'Oh there ain't no love no, Montagues or Capulets/Just banging tunes in DJ sets'


                	Madonna's 1989 album Like a Prayer's third single, Cherish, a song about appreciation towards a lover, has a line that says "Romeo and Juliet, they never felt this way, I bet."


                	Dire Straits' 1980 album Making Movies had a popular song " Romeo and Juliet", in which the singer looks back on a failed relationship. It was inspired by Mark Knopfler's broken romance with Holly Vincent. The Indigo Girls covered this song on their album Rites of Passage.


                	The album Romeo Unchained by Tonio K includes a song called "Romeo Loves Jane", describing a romance between well-known fictional characters (perhaps as a satire of celebrity relationships). Another song, "Impressed", includes Romeo and Juliet in a long list of what the singer considers bad examples of how love should work.


                	The Lou Reed song, "Romeo had Juliette" was included on the 1989 album New York.


                	The 2003 musical remake of Reefer Madness featured a song "Romeo and Juliet" in which a pair of young lovers compare themselves to Romeo and Juliet, having only read the first half of the play, and mistakenly assume the ending to be happy.


                	The Radiohead song " Exit Music (For a Film)" was written for the closing credits of the Baz Luhrmann version. The lyrics describe a Romeo-like character entreating his sleeping lover to run away, inspired by Act III.


                	The Delta Goodrem song " I Don't Care" contains the lyrics "they tried to keep Romeo and Juliet apart..."


                	The Blue yster Cult song " (Don't Fear) The Reaper" mentions Romeo and Juliet as being "Together in eternity".


                	The song Ampersand by The Dresden Dolls, in which the singer rebuffs her former lover, features the lines "and I may be romantic, and I may risk my life for it/but I ain't gonna die for you/you know I ain't no Juliet."


                	The band Genesis uses the names Romeo and Juliet for characters in the song 'The Cinema Show' from their album Selling England by the Pound


                	The Big Audio Dynamite 1985 album This is Big Audio Dynamite has in the song "The Bottom Line" a reference to Romeo (as well as a reference to the famous soliloquy in Hamlet).


                	The Ash song "Starcrossed" is a reference to Romeo and Juliet.


                	The Bob Dylan song "Desolation Row", from the 1965 album Highway 61 Revisited, contains the lyric "And in comes Romeo, he's moaning..."


                	The American band The Reflections reference the play in their song called "(Just Like) Romeo & Juliet" which has been covered by Sha Na Na and the Australian band Mental As Anything.


                	HIM frontman Ville Valo has stated their song "Join Me in Death" was inspired by Romeo and Juliet.


                	The Bon Jovi song "I'd Die For You" contains the lyrics "In a world that don't know Romeo and Juliet".


                	Danish musician Sebastian has a song on the album Dejavu, entitled Romeo. The first line goes (translated from Danish): "There's something about this scene reminding me of Romeo and Juliet."


                	The My Chemical Romance song Our Lady of Sorrows off their debut album I Brought You My Bullets, You Brought Me Your Love, contains the line "...and die like star-crossed lovers when we fight...". Their song The Sharpest Lives also mentions the two in the line "Juliet loves the beat and the lust it commands, drop the dagger and lather the blood on your hands, Romeo."


                	The Sponge Cola song Gemini from their debut album Palabas is the theme song of the Metropolitan Guild Theatre's Romeo & Juliet, as seen in its music video.


                	The Semisonic song "Singing in my Sleep" alludes to the infamous balcony scene in the lines "I've been living in your cassette / It's the modern equivalent / Singing up to a Capulet on a balcony in your mind."


                	The A Change of Pace song "Prepare the Masses" from the album of the same name is about Romeo and Juliet. "Sing me to sleep tonight/sweet Juliet/two star-crossed lovers marry looking for regrets/by daybreak I'll be gone and searching for your kiss/leave me a drop of poison waiting on your lips."


                	The Reflections reached #6 on the pop charts in the summer of 1964 with the song "(Just Like) Romeo & Juliet".


                	An Escape the Fate song called "Not Good Enough for Truth in Clich" where the chorus reads: "...finger in the trigger to my dear Juliet. / Out from the window see her back drop silhouette, / This blood on my hands is something I cannot forget..."

              

            


            	In games

              
                	The game The Sims 2 includes a neighborhood, Veronaville (a parody of Verona) in which two characters named Romeo Monty and Juliette Capp fall in love. The neighbourhood's story is a parody of the play itself, including the feud between the Monty (Montague) and the Capp (Capulet) families.


                	In the card game Magic: The Gathering, a card called Dark Banishing displays a quote from Romeo and Juliet:

              

            

          


          
            	
              
                	Ha, banishment? Be merciful, say 'death,'


                	For exile hath more terror in his look,


                	Much more than death.

              

            

          


          
            	
              
                	The Konami game Silent Hill 3 contains a puzzle with excerpts from five tragedies, including Romeo and Juliet. The player must identify which tragedy each quote is from and thereby arrange books in a particular order.


                	In the MMORPG World of Warcraft: The Burning Crusade, in a dungeon named Karazhan, one of the three possible play based boss encounters features two bosses with names slightly altered from Romeo & Juliet's.


                	In the popular online game RuneScape, one of the non-member quests is based on the story of Romeo and Juliet.

              

            


            	In film and television

              
                	Sea Prince and the Fire Child (1981), an anime movie by Sanrio (based on a story by Sanrio founder, Shintaro Tsuji), was inspired by Romeo & Juliet (the main scharacters are from different races, sea spirits and fire spirits).


                	Romeo x Juliet is a 2007 anime based on Shakespeare's Romeo and Juiliet.


                	In the anime Shakugan no Shana, Shana, the main female character recites two lines from Romeo and Juliet in English. The lines were That which we call a rose/ By any other name would smell as sweet.


                	Immediately following the end credits in certain episodes of Tiny Toon Adventures, Plucky Duck would say "Parting is such sweet sorrow!"


                	There was an episode of DuckTales entitled Bubbeo and Juliet.


                	Mario and Joliet, an episode of The Super Mario Bros. Super Show!.


                	One of Ranma 1/2 episodes was about a school play "Romeo and Juliet"


                	In the "School Play" episode of Hey Arnold!, Arnold's class puts on the play Romeo and Juliet, with Arnold as Romeo and Helga as Juliet.


                	A brief mention of the play is made in a Histeria! song about the works of Shakespeare, with Toast and Pepper Mills portraying the title characters.


                	In the musical adaptation of the manga and anime Air Gear, two members of the rival team Bacchus are named Romeo and Juliet. Because of the all male cast, both roles were portrayed by men.

              

            


            	In literature

              
                	John "the Savage" quotes Romeo and Juliet to Helmholtz Watson in Aldous Huxley's famous novel Brave New World.


                	In the Harry Potter series, there is a minor Dark wizard with the surname "Montague."


                	A book details the inter-racial difficulties of a teen-age couple and their community controversies, entitled "Romiette and Julio", by Sharon M. Draper.

              

            


            	Products

              
                	Two cigar brands exist that bear the Spanish version of the play's title, Romeo y Julieta.


                	Car maker Alfa Romeo one produced a model called the Giulietta (Italian for Juliet)

              

            


            	Other

              
                	The NATO phonetic alphabet for J and R are Juliet and Romeo, respectively.
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              	Romulus Augustus 'Augustulus'
            


            
              	Emperor of the

              Western Roman Empire
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              Tremissis of Romulus Augustus 'Augustulus'.
            


            
              	Reign

              	31 October 475 - 4 September 476
            


            
              	Full name

              	Romulus Augustus
            


            
              	Died

              	After 476 {After 507{?}
            


            
              	Place of death

              	Castellum Lucullanum
            


            
              	Predecessor

              	Julius Nepos
            


            
              	Successor

              	Odoacer
            


            
              	Father

              	Orestes
            

          


          Romulus Augustus (c. 461/463  after 476), also called Romulus Augustulus ("Little Augustus"), was a Western Roman Emperor who reigned from 31 October 475 to 4 September 476. Historically, his reign has been used to mark the fall of Rome and the onset of the Dark Ages.


          The historical record contains few details of Romulus' life. He was installed as emperor by his father Orestes, the commanding general of the Roman army, after Orestes had deposed the previous emperor Julius Nepos. Romulus, little more than a child, acted as a figurehead for his father's rule. Reigning only ten months, Romulus was deposed by the Germanic chieftain Odoacer and sent to live in the Castellum Lucullanum in Campania; he disappears from the historical record afterward.


          Romulus' deposition is traditionally cited as the end of the Western Roman Empire and the beginning of the Middle Ages. Although the Eastern Roman Empire survived until 1453, Roman authority in Italy and Gaul had all but collapsed by the time of Romulus' reign.


          


          Life


          Romulus' father Orestes was a Roman citizen, originally from Pannonia, who had served as a secretary and diplomat for Attila the Hun and later rose through the ranks of the Roman Army. The future emperor was named Romulus after his maternal grandfather, a nobleman from Poetovio in Noricum. Many historians have noted the irony that the last western emperor bore the names of the legendary founder of Rome and its first emperor, but this is a coincidence.
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          He is widely known by the disparaging nickname "Romulus Augustulus", though he ruled officially as Romulus Augustus. The Latin suffix -ulus is a diminutive; hence, Augustulus effectively means "Little Augustus". Some Greek writers even went so far as to corrupt his name sarcastically into "Momylos", or "little disgrace".


          Orestes was appointed Magister militum (master of soldiers) by Julius Nepos in 475. Shortly after his appointment, Orestes launched a rebellion and captured Ravenna, the capital of the Western Roman Empire since 402, on August 28, 475. Nepos fled to Dalmatia, where his uncle had ruled a semi-autonomous state in the 460s. Orestes, "from some secret motive," refused to become emperor, and installed his son on the throne on October 31, 475.


          The empire they ruled had shrunk significantly over the previous 80 years. Imperial authority had retreated to the Italian borders and parts of southern Gaul, and the Eastern Empire treated its western counterpart as a client state. The Eastern Emperor Leo, who died in 474, had appointed the western emperors Anthemius and Julius Nepos, and Constantinople never recognized the new government. Neither Zeno nor Basiliscus, the two generals fighting for the Eastern throne at the time of Romulus' accession, accepted him as ruler.


          As a proxy for his father, Romulus made no decisions and left no monuments, though coins bearing his name were minted in Rome, Milan, Ravenna, and Gaul. Several months after Orestes took power, a coalition of Heruli, Scirian and Turcilingi mercenaries demanded that he give them a third of the land in Italy. When Orestes refused, the tribes revolted under the leadership of the Scirian chieftain Odoacer. Orestes was captured near Piacenza on August 28, 476 and swiftly executed.


          Odoacer advanced to Ravenna, capturing the city and the youthful Emperor. Romulus was compelled to abdicate the throne on September 4, 476. This act is considered the end of the Western Roman Empire, although Romulus' deposition did not cause any significant disruption at the time. Rome had already lost its hegemony over the provinces, Germans dominated the "Roman" armies and Germanic generals like Odoacer had long been the real powers behind the throne. Italy would suffer far greater devastation in the next century when Emperor Justinian I re-conquered it.


          After Romulus' abdication, the Roman Senate, on behalf of Odoacer, sent representatives to the Eastern Roman Emperor Zeno. Zeno was asked by the senate to formally reunite the two halves of the Empire: "the west...no longer required an emperor of its own: one monarch sufficed for the world". He was also asked to make Odoacer a Patrician, and administrator of Italy in Zeno's name. Zeno pointed out that Senate should rightfully have first requested that Julius Nepos take the throne once more; but he nonetheless agreed to their requests. Odoacer then ruled Italy in Zeno's name.


          


          After the abdication
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          Romulus' ultimate fate is unknown. The Anonymus Valesianus wrote that Odoacer, "taking pity on his youth", spared Romulus' life and granted him an annual pension of 6,000 solidi (roughly a senator's income) before sending him to live with relatives in Campania. Jordanes and Count Marcellinus, however, say Odoacer exiled Romulus to Campania, and do not mention any reward from the German king.


          The sources do agree that Romulus took up residence in the Lucullan Villa, an ancient castle originally built by the Scipio family in Campania. From here, contemporary histories fall silent. In the History of the Decline and Fall of the Roman Empire, Edward Gibbon notes that the disciples of Saint Severinus of Noricum were invited by a "Neapolitan lady" to bring his body to the villa in 488, "in the place of Augustulus, who was probably no more." The villa was converted into a monastery before 500 to hold the saint's remains.


          Cassiodorus, then a secretary to Theodoric the Great, wrote a letter to a "Romulus" in 507 confirming a pension. Thomas Hodgkin, a translator of Cassiodorus' works, wrote in 1886 that it was "surely possible" that the Romulus in the letter was the same person as the last western emperor. The letter would match the description of Odoacer's coup in the Anonymus Valesianus, and Romulus could have been alive in the early sixth century. But Cassiodorus does not supply any details about his correspondent or the size and nature of his pension, and Jordanes, whose history of the period abridges an earlier work by Cassiodorus, makes no mention of a pension. The connection between the last western emperor and the "Romulus" in this letter is, at best, uncertain.


          


          Dispute over the last emperor


          
            [image: Julius Nepos on a gold Tremissis.]

            
              Julius Nepos on a gold Tremissis.
            

          


          Because Romulus was a usurper, Julius Nepos was claimed to legally hold the title of emperor when Odoacer took power. Some have argued that Nepos, who ruled in Dalmatia until his murder in 480, should be recognized as the last Western Roman Emperor. But few of Nepos' contemporaries were willing to support his cause after he fled Italy. Following Odoacer's coup, the Roman Senate sent a letter to Zeno, saying that "the majesty of a sole monarch is sufficient to pervade and protect, at the same time, both the East and the West." While Zeno told the Senate that Nepos was their lawful sovereign, he did not press the point, and accepted the imperial insignia brought to him by the senate.
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                  40th President of the United States
                

              
            


            
              	Inoffice

              January 20, 1981 January 20, 1989
            


            
              	VicePresident

              	George H. W. Bush
            


            
              	Precededby

              	Jimmy Carter
            


            
              	Succeededby

              	George H. W. Bush
            


            
              	
                


                
                  33rd Governor of California
                

              
            


            
              	Inoffice

              January 3, 1967 January 7, 1975
            


            
              	Lieutenant

              	Robert Finch

              (19671969)

              Ed Reinecke

              (19691974)

              John L. Harmer

              (19741975)
            


            
              	Precededby

              	Edmund G. "Pat" Brown, Sr.
            


            
              	Succeededby

              	Edmund G. "Jerry" Brown, Jr.
            


            
              	
                

              
            


            
              	Born

              	February 6, 1911(1911-02-06)

              Tampico, Illinois
            


            
              	Died

              	June 5, 2004 (aged93)

              Bel Air, Los Angeles, California
            


            
              	Nationality

              	American
            


            
              	Politicalparty

              	Republican
            


            
              	Spouse

              	(1) Jane Wyman (married 1940, divorced 1948)

              (2) Nancy Davis (married 1952)
            


            
              	Almamater

              	Eureka College
            


            
              	Occupation

              	Actor
            


            
              	Religion

              	Baptized Disciples of Christ, later attended Presbyterian churches
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          Ronald Wilson Reagan ( February 6, 1911  June 5, 2004) was the 40th President of the United States (19811989) and the 33rd Governor of California (19671975). Born in Illinois, Reagan moved to Los Angeles, California in the 1930s, where he was an actor, president of the Screen Actors Guild (SAG), and a spokesman for General Electric (GE). His start in politics occurred during his work for GE; originally a member of the Democratic Party, he switched to the Republican Party in 1962. After delivering a rousing speech in support of Barry Goldwater's presidential candidacy in 1964, he was persuaded to seek the California governorship, winning two years later and again in 1970. He was defeated in his run for the Republican presidential nomination in 1968 as well as 1976, but won both the nomination and election in 1980.


          As president, Reagan implemented new political initiatives as well as economic policies, advocating a limited government and economic laissez-faire philosophy, but the extent to which the implementation of these ideas was successful is debated. The supply side economic policies, dubbed " Reaganomics", included substantial tax cuts implemented in 1981. After surviving an assassination attempt and ordering military actions in Grenada, he was re-elected in a landslide victory in 1984.


          Reagan's second term was marked by the beginning of the end of the Cold War, as well as the revelation of the Iran-Contra affair. The president ordered a massive military buildup in an arms race with the Soviet Union, forgoing the previous strategy of dtente. He publicly portrayed the USSR as an " evil empire" and supported anti-Communist movements worldwide. Despite his rejection of dtente, he negotiated with Soviet General Secretary Mikhail Gorbachev to shrink both countries' nuclear arsenals. Reagan left office in 1989; in 1994 the former president disclosed that he had been diagnosed with Alzheimer's disease. He died ten years later at the age of ninety-three, and ranks highly among former U.S. presidents in terms of approval rating.


          


          


          Early life
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          Ronald Reagan was born in an apartment above the local bank building in Tampico, Illinois on February 6, 1911 to John "Jack" Reagan and Nelle Wilson Reagan. As a boy, Reagan's father nicknamed him "Dutch", due to his "fat little Dutchman"-like appearance, and his "Dutchboy" haircut; the nickname stuck with Ronald throughout his youth. Reagan's family briefly lived in several Illinois towns, including Monmouth, Galesburg and Chicago, until 1919, when they returned to Tampico and lived above the H.C. Pitney Variety Store. After his election as president, residing in the upstairs White House private quarters, Reagan would quip that he was "living above the store again".


          According to Paul Kengor, author of God and Ronald Reagan, Reagan had a particularly strong faith in the goodness of people, which stemmed from the optimistic faith of his mother, Nelle, and the Disciples of Christ faith, which he was baptized into in 1922. For the time, Reagan was unusual in his opposition to racial discrimination, and recalled a time in Dixon when the local inn would not allow black people to stay there. Reagan brought them back to his house, where his mother invited them to stay the night and have breakfast the next morning.


          Following the closure of the Pitney Store in late 1920, the Reagans moved to Dixon; the midwestern "small universe" had a lasting impression on Ronald. He attended Dixon High School, where he developed interests in acting, sports, and storytelling. His first job was as a lifeguard at the Rock River in Lowell Park, near Dixon, in 1926. "I saved 77 lives," Reagan said in an interview, and mentioned that he notched a mark on a wooden log for every life he saved. After high school, Reagan attended Eureka College, where he was a member of the Tau Kappa Epsilon fraternity, majored in economics and sociology, and was very active in sports.


          


          Entertainment career


          


          Radio and film
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          After graduating from Eureka in 1932, Reagan drove himself to Iowa, where he auditioned for a job at many small-town radio stations. He earned a job broadcasting University of Iowa home football games for the Hawkeyes. He was paid ten dollars per game. Soon after, a staff announcer's job opened at radio station WOC in Davenport, and Reagan was hired, now earning $100 per month. Due to his persuasive voice, he moved to WHO radio in Des Moines as an announcer for Chicago Cubs baseball games. His specialty was creating play-by-play accounts of games that the station received by wire.


          While traveling with the Cubs in California, Reagan took a screen test in 1937 that led to a seven-year contract with Warner Brothers studios. His first screen credit was the starring role in the 1937 movie Love Is on the Air, and by the end of 1939 he had already appeared in 19 films. Before the film Santa Fe Trail in 1940, he played the role of George "The Gipper" Gipp in the film Knute Rockne, All American; from it, he acquired the lifelong nickname "the Gipper". Reagan's favorite acting role was in 1942's Kings Row, but his performance did not meet with universal approval: one reviewer felt that Reagan had made "only casual acquaintance with the [character]". Reagan also acted in Tennessee's Partner, Hellcats of the Navy, This Is the Army, Dark Victory, Bedtime for Bonzo, Cattle Queen of Montana, and The Killers (his final film) in a 1964 remake.


          He spent the majority of his Hollywood career in the "B film" division, where, Reagan joked, the producers "didn't want them good, they wanted them Thursday". While often overshadowed by more famous actors, Reagan's films did receive many good reviews.


          


          Military service


          After completing fourteen home-study Army Extension Courses, Reagan enlisted in the Army Enlisted Reserve on April 29, 1937, as a private assigned to Troop B, 322nd Cavalry at Des Moines, Iowa. He was appointed Second Lieutenant in the Officers Reserve Corps of the Cavalry on May 25, 1937, and on June 18 was assigned to the 323rd Cavalry.


          Reagan was ordered to active duty for the first time on April 18, 1942. Due to his nearsightedness, he was classified for limited service only, which excluded him from serving overseas. His first assignment was at the San Francisco Port of Embarkation at Fort Mason, California, as a liaison officer of the Port and Transportation Office. Upon the approval of the Army Air Force (AAF), he applied for a transfer from the Cavalry to the AAF on May 15, 1942, and was assigned to AAF Public Relations and subsequently to the 1st Motion Picture Unit in Culver City, California. On January 14, 1943 he was promoted to First Lieutenant and was sent to the Provisional Task Force Show Unit of This Is The Army at Burbank, California. He returned to the 1st Motion Picture Unit after completing this duty and was promoted to Captain on July 22, 1943.


          In January 1944, Captain Reagan was ordered to temporary duty in New York City to participate in the opening of the sixth War Loan Drive. He was assigned to the 18th AAF Base Unit, Culver City on November 14, 1944, where he remained until the end of World War II. He was recommended for promotion to Major on February 2, 1945, but this recommendation was disapproved on July 17 of that year. He returned to Fort MacArthur, California, where he was separated from active duty on December 9, 1945. By the end of the war, his units had produced some 400 training films for the AAF.


          


          SAG president and television
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          Reagan was first elected to the Board of Directors of the Screen Actors Guild in 1941, serving as an alternate. Following World War II, he resumed service and became 3rd Vice president in 1946. The adoption of conflict-of-interest bylaws in 1947 led the SAG president and six board members to resign; Reagan was nominated in a special election for the position of president and subsequently elected. He would subsequently be chosen by the membership to seven additional one-year terms, from 1947 to 1952 and in 1959. Reagan led SAG through eventful years that were marked by labor-management disputes, the Taft-Hartley Act, House Committee on Un-American Activities (HUAC) hearings and the Hollywood blacklist era.


          In 1947, as SAG president, Reagan testified before the House Un-American Activities Committee regarding the influence of communists in the motion picture industry. Strongly opposed to communism, he reaffirmed his commitment to democratic principles, stating, "As a citizen, I would hesitate to see any political party outlawed on the basis of its political ideology. However, if it is proven that an organization is an agent of foreign power, or in any way not a legitimate political partyand I think the government is capable of proving thatthen that is another matter... But at the same time I never as a citizen want to see our country become urged, by either fear or resentment of this group, that we ever compromise with any of our democratic principles through that fear or resentment."


          Though an early critic of television, Reagan landed fewer film roles in the late 1950s and decided to join the medium. He was hired as the host of General Electric Theatre, a series of weekly dramas that became very popular. His contract required him to tour GE plants ten weeks out of the year, often demanding of him fourteen speeches per day. He earned approximately $125,000 per year (about $1,000,000 in 2008 dollars) in this role. His final work as a professional actor was as host and performer from 1964 to 1965 on the television series Death Valley Days.


          


          Marriages and children
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          Jane Wyman


          In 1938, Reagan co-starred in the film Brother Rat with actress Jane Wyman (19172007). They were engaged at the Chicago Theatre, and married on January 26, 1940, at the Wee Kirk o' the Heather church in Glendale, California. Together they had two children, Maureen (19412001) and Christine (born and died June 26, 1947), and adopted a third, Michael (born 1945). Reagan and Wyman divorced on June 28, 1948 (finalized in 1949) following arguments about Reagan's political ambitions, making him the only U.S. president to have been divorced.


          


          Nancy Davis


          Reagan met actress Nancy Davis (born 1921) in 1949 after she contacted him in his capacity as president of the Screen Actors Guild to help her with issues regarding her name appearing on a communist blacklist in Hollywood (she had been mistaken for another Nancy Davis). She described their meeting by saying, "I don't know if it was exactly love at first sight, but it was pretty close." They were engaged at Chasen's restaurant in Los Angeles and were married on March 4, 1952 at the Little Brown Church in the San Fernando Valley. They had two children: Patti (born 1952) and Ron (born 1958).


          Observers described the Reagans' relationship as close, real, and intimate. During his presidency they were reported as frequently displaying their affection for one another; one press secretary said, "They never took each other for granted. They never stopped courting." He often called her "Mommy"; she called him "Ronnie". He once wrote to her, "whatever I treasure and enjoy... all would be without meaning if I didnt have you." When he was in the hospital after the assassination attempt in 1981, she slept with one of his shirts to be comforted by his scent. In a letter to U.S. citizens written in 1994, Reagan wrote "I have recently been told that I am one of the millions of Americans who will be afflicted with Alzheimer's disease... I only wish there was some way I could spare Nancy from this painful experience," and in 1998, while he was severely affected by Alzheimer's, Nancy told Vanity Fair, "Our relationship is very special. We were very much in love and still are. When I say my life began with Ronnie, well, it's true. It did. I can't imagine life without him."


          


          Early political career


          A registered Democrat and admirer of Franklin D. Roosevelt, Reagan supported the New Deal before shifting rightwards out of a desire for a more limited federal government, endorsing the presidential candidacies of Dwight D. Eisenhower in 1952 and 1956 as well as Richard Nixon in 1960. In his position with General Electric, Reagan was required to tour GE plants and give speeches. Often, these speeches were politically motivated and held a conservative, pro-business message. Eventually, the speeches became too controversial for the company's liking, and Reagan was fired by General Electric in 1962. Reagan formally switched to the Republican Party that same year, saying "I didn't leave the Democratic Party. The party left me." During his work for General Electric, Reagan wrote his own speeches, laboring diligently and daily upon his prose. Although he had speechwriters later in the White House, he continued editing, and even occasionally writing, many of his speeches.


          Two years after switching parties, Reagan joined the campaign of conservative presidential contender Barry Goldwater. Speaking on Goldwater's behalf, Reagan stressed his belief in the importance of smaller government. He revealed his ideological motivation in a famed speech given on October 27, 1964: "The Founding Fathers knew a government can't control the economy without controlling people. And they knew when a government sets out to do that, it must use force and coercion to achieve its purpose. So we have come to a time for choosing." The speech raised $1 million for Goldwater's campaign, and soon became known as the " Time for Choosing" speech. It is considered the event that launched Reagan's political career.


          


          Governor of California, 19671975
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          California Republicans were impressed with Reagan's political views and charisma after his "Time for Choosing" speech, and nominated him for Governor of California in 1966. In Reagan's campaign, he emphasized two main themes: "to send the welfare bums back to work", and in reference to burgeoning anti-war and anti-establishment student protests at the University of California at Berkeley, "to clean up the mess at Berkeley". He was elected, defeating two-term governor Edmund G. "Pat" Brown, and was sworn in on January 3, 1967. In his first term, he froze government hiring and approved tax hikes to balance the budget.


          Shortly after the beginning of his term, Reagan tested the presidential waters in 1968 as part of a "Stop Nixon" movement, hoping to cut into Nixon's Southern support and be a compromise candidate if neither Nixon nor second-place Nelson Rockefeller received enough delegates to win on the first ballot at the Republican convention. However, by the time of the convention Nixon had 692 delegate votes, 25 more than he needed to secure the nomination, followed by Rockefeller with Reagan in third place.
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          Reagan was involved in high-profile conflicts with the protest movements of the era. On May 15, 1969, during the People's Park protests at UC Berkeley, Reagan sent the California Highway Patrol and other officers to quell the protests, in an incident that became known as "Bloody Thursday." Reagan then called out 2,200 state National Guard troops to occupy the city of Berkeley for two weeks in order to crack down on the protesters. When the Symbionese Liberation Army kidnapped Patty Hearst in Berkeley and demanded the distribution of food to the poor, Reagan joked, "It's just too bad we can't have an epidemic of botulism."


          Early in 1967, the national debate on abortion was beginning. Democratic California state senator Anthony Beilenson introduced the "Therapeutic Abortion Act", in an effort to reduce the number of "back-room abortions" performed in California. The State Legislature sent the bill to Reagan's desk where, after many days of indecision, he signed it. About two million abortions would be performed as a result, most because of a provision in the bill allowing abortions for the well-being of the mother. Reagan had been in office for only four months when he signed the bill, and stated that had he been more experienced as governor, it would not have been signed. After he recognized what he called the "consequences" of the bill, he announced that he was pro-life. He maintained that position later in his political career, writing extensively about abortion.


          Reagan was re-elected in 1970, defeating "Big Daddy" Jesse Unruh, but chose not to seek a third term. One of Reagan's greatest frustrations in office concerned capital punishment, which he strongly supported. His efforts to enforce the state's laws in this area were thwarted when the Supreme Court of California issued its People v. Anderson decision, which invalidated all death sentences issued in California prior to 1972, though the decision was later overturned by a constitutional amendment. The only execution during Reagan's governorship was on April 12, 1967, when Aaron Mitchell's sentence was carried out by the state in San Quentin's gas chamber.


          Reagan's terms as governor helped to shape the policies he would pursue in his later political career as president. By campaigning on a platform of sending "the welfare bums back to work", he spoke out against the idea of the welfare state. He also strongly advocated the Republican ideal of less government regulation of the economy, including that of undue federal taxation.
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          1976 presidential campaign
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          In 1976, Reagan challenged incumbent President Gerald Ford in a bid to become the Republican Party's candidate for president. Reagan soon established himself as the conservative candidate with the support of like-minded organizations such as the American Conservative Union which became key components of his political base, while President Ford was considered a more moderate Republican.


          Reagan's campaign relied on a strategy crafted by campaign manager John Sears of winning a few primaries early to seriously damage the lift-off of Ford's campaign, such as his victories in North Carolina, Texas, and California, but the strategy disintegrated. Reagan ended up losing New Hampshire and later Florida.


          As the party's 1976 convention in Kansas City, Missouri neared, Ford appeared close to victory. Acknowledging his party's moderate wing, Reagan chose moderate Republican Senator Richard Schweiker of Pennsylvania as his running mate. Nonetheless, Ford narrowly won, with 1,187 delegates to Reagan's 1,070.


          Reagan's concession speech emphasized the dangers of nuclear war and the threat posed by the Soviet Union. Although he lost the nomination, Reagan received 307 write-in votes in New Hampshire, 388 votes as an Independent on Wyoming's ballot, and a single electoral vote from a Washington State " faithless elector" in the November election, in which Ford lost to the Democratic challenger Jimmy Carter.
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          1980 presidential campaign
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          The 1980 presidential campaign between Reagan and incumbent President Jimmy Carter was conducted during domestic concerns as well as the ongoing Iran hostage crisis. His campaign stressed some of his fundamental principles: lower taxes to stimulate the economy, less government interference in peoples' lives, states' rights, and a strong national defense.


          After receiving the Republican nomination, he selected one of his primary opponents, George H.W. Bush, to be his running mate. His showing in the October televised debates boosted his campaign. Reagan won the election, carrying 44 states with 489 electoral votes to 49 electoral votes for Carter (representing six states and Washington, D.C.). Reagan won 50.7% of the popular vote while Carter took 41%, and Independent John B. Anderson (a liberal Republican) received 6.7%. Republicans captured the Senate for the first time since 1952, and gained 34 House seats, but the Democrats retained a majority.


          


          Presidency, 19811989


          During his Presidency, Ronald Reagan pursued policies that reflected his personal belief in individual freedom, brought changes domestically, both to the U.S. economy and expanded military, and contributed to the end of the Cold War. The "Reagan Revolution", proponents claimed, would reinvigorate American morale, and reduce the people's reliance upon government. As president, Reagan kept a series of diaries in which he commented about daily occurrences of his presidency and his views on current issues, frequently mentioning his wife, Nancy. The diaries were published in May 2007 into the bestselling book, The Reagan Diaries.


          


          First term, 19811985
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          To date, Reagan is the oldest man elected to the office of the presidency. In his first inaugural address on January 20, 1981, which Reagan himself wrote, he addressed the country's economic malaise arguing: "Government is not the solution to our problems; government is the problem."


          The Reagan Presidency began in a dramatic manner: as Reagan was giving his inaugural address, 52 U.S. hostages, held by Iran for 444 days were set free.


          


          Assassination attempt


          On March 30, 1981, Reagan, along with his press secretary James Brady and two others, were shot by a would-be assassin, John Hinckley, Jr. Missing Reagans heart by less than one inch the bullet instead pierced his left lung. He began coughing up blood in the limousine and was rushed to George Washington University Hospital, where it was determined that his lung had collapsed; he endured emergency surgery to remove the bullet. In the operating room, Reagan joked to the surgeons, "I hope you're all Republicans!" Though they were not, Dr. Joseph Giordano replied, "Today, Mr. President, we're all Republicans."


          The bullet was removed and the surgery was deemed a success. It was later determined, however, that the president's life had been in serious danger due to rapid blood loss and severe breathing difficulties. He was able to turn the grave situation into a more light-hearted one though, for when Nancy Reagan came to see him he told her, "Honey, I forgot to duck" (using Jack Dempsey's quip).


          The president was released from the hospital on April 11, and recovered relatively quickly. The assassination attempt had great influence on Reagan's popularity; polls indicated his approval rating to be around 73%. Reagan believed that God had spared his life so that he may go on to fulfill a greater purpose.


          


          Air traffic controllers' strike


          Only a short time into his administration Federal air traffic controllers went on strike, violating a regulation prohibiting government unions from striking. Declaring the situation an emergency as described in the 1947 Taft Hartley Act, Reagan held a press conference in the White House Rose Garden, where he stated that if the air traffic controllers "do not report for work within 48 hours, they have forfeited their jobs and will be terminated". Despite fear from some members of his cabinet over a potential political backlash, on August 5, Reagan fired 11,345 striking air traffic controllers who had ignored his order to return to work, busting the union. According to Charles Craver, a labor law professor at George Washington University Law School, the move gave Americans a new view of Reagan, who "sent a message to the private employer community that it would be all right to go up against the unions."
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          "Reaganomics" and the economy
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          When Reagan entered office the United States inflation rate stood at 11.83% and unemployment at 7.5%. Reagan implemented policies based on supply-side economics and advocated a laissez-faire philosophy. seeking to stimulate the economy with large, across-the-board tax cuts. Citing the economic theories of Arthur Laffer, Reagan promoted the proposed tax cuts as potentially stimulating the economy enough to expand the tax base, offsetting the revenue loss due to reduced rates of taxation, a theory that entered political discussion as the Laffer curve. Reaganomics was the subject of debate with supporters pointing to improvements in certain key economic indicators as evidence of success, and critics pointing to large increases in federal budget deficits and the national debt. His policy of " peace through strength" (also described as "firm but fair") resulted in a record peacetime defense buildup including a 40% real increase in defense spending between 1981 and 1985.


          During Reagan's presidency federal income tax rates were lowered significantly, although FICA payroll tax rates increased to maintain Social Security funding. Real gross domestic product (GDP) growth recovered strongly after the 1982 recession and grew during his eight years in office at an annual rate of 3.4% per year. Unemployment peaked at 10.8% percent in December 1982higher than any time since the Great Depression then dropped during the rest of Reagan's presidency. Sixteen million new jobs were created, while inflation significantly decreased. The net effect of all Reagan-era tax bills was a 1% decrease in government revenues.
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          The policies proposed that economic growth would occur when marginal tax rates were low enough to spur investment, which would then lead to increased economic growth, higher employment and wages. Critics labeled this " trickle-down economics"the belief that tax policies that benefit the wealthy will create a "trickle-down" effect to the poor. Questions arose of whether Reagan's policies benefitted the wealthy more than those living in poverty, and Reagan was seen as indifferent to many poor and minority citizens.


          The administration's stance toward the Savings and Loan industry contributed to the Savings and Loan crisis. It is also suggested, by a minority of Reaganomics critics, that the policies partially influenced the stock market crash of 1987, but there is no consensus regarding a single source for the crash. In accordance with Reagan's less-government intervention views, his administration purged many people from the Social Security disability roles. In order to cover newly-spawned federal budget deficits, the United States borrowed heavily both domestically and abroad, raising the national debt from $700 billion to $3 trillion. Reagan described the new debt as the "greatest disappointment" of his presidency.


          He reappointed Paul Volcker as Chairman of the Federal Reserve, and in 1987 appointed monetarist Alan Greenspan to succeed him. Some economists, such as Nobel Prize winners Milton Friedman and Robert A. Mundell, argue that Reagan's tax policies invigorated America's economy and contributed to the economic boom of the 1990s. Other economists, such as Nobel Prize winner Robert Solow, argue that the deficits were a major reason why Reagan's successor, George H.W. Bush, reneged on a campaign promise and raised taxes.


          


          Judiciary


          During his 1980 campaign, Reagan pledged that, if given the opportunity, he would appoint the first female Supreme Court Justice. That opportunity came in his first year in office when he nominated Sandra Day O'Connor to fill the vacancy created by the retirement of Justice Potter Stewart. In his second term, Reagan elevated William Rehnquist to succeed Warren Burger as Chief Justice, and named Antonin Scalia to fill the vacant seat.


          In 1987 when Associate Justice Louis Powell retired, Reagan nominated conservative jurist Robert Bork to the high court. Within 45 minutes of Bork's nomination, Senator Ted Kennedy, a Democrat of Massachusetts, strongly condemned Bork, declaring, "Robert Bork's America is a land in which women would be forced into back-alley abortions" and "blacks would sit at segregated lunch counters".


          The comments stunned the Reagan White House; though conservatives considered Kennedy's accusations slanderous smears, the attacks went unanswered for two and a half months. Bork's nomination was rejected 58-42; Anthony Kennedy was eventually confirmed in his place.


          Reagan appointed many leading conservative academics to the intermediate United States Courts of Appeals, including Bork, Ralph K. Winter, Jr., Richard Posner, and Frank Easterbrook.


          


          Lebanon and Grenada, 1983
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          American peacekeeping forces in Beirut, a part of a multinational force (MNF) during the Lebanese Civil War who had been earlier deployed by Reagan, were attacked on October 23, 1983. The Beirut barracks bombing resulted in the deaths of 241 American servicemen by suicide bombers. Reagan called the attack "despicable", pledged to keep a military force in Lebanon, and planned to target the Sheik Abdullah barracks in Baalbek, Lebanon, training ground for Hezbollah fighters, but the mission was later aborted. On February 7, 1984, President Reagan ordered the Marines to begin withdrawal from Lebanon.


          On October 25, 1983, only two days later, Reagan ordered U.S. forces to invade Grenada, where a 1979 coup d'tat had established a Marxist-Leninist government aligned with the Soviet Union and Cuba. On October 13, a faction led by Deputy Prime Minister Bernard Coard seized power. A formal appeal from the Organisation of Eastern Caribbean States (OECS) led to the intervention of U.S. forces; President Reagan also cited the regional threat posed by a Soviet-Cuban military build-up in the Caribbean and concern for the safety of several hundred American medical students at St. George's University as adequate reasons to invade. In the first major operation conducted by the U.S. military since the Vietnam War, several days of fighting commenced, resulting in a U.S. victory, with 19 American fatalities and 116 wounded American soldiers. In mid-December, after a new government was appointed by the Governor-General, U.S. forces withdrew.
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          1984 presidential campaign
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          Reagan accepted the Republican nomination in Dallas, Texas, on a wave of positive feeling. He proclaimed that it was "morning again in America", in reference to the recovering economy and the dominating performance by the U.S. athletes at the Los Angeles Olympics that summer, among other things. He became the first American president to open a summer Olympic Games held in the United States.


          Reagan's opponent in the 1984 presidential election was former Vice President Walter Mondale. With questions about Reagan's age, and a weak performance in the first presidential debate, it was questioned whether he was capable to be president for another term. Reagan rebounded in the second debate, and confronted questions about his age, quipping, "I will not make age an issue of this campaign. I am not going to exploit, for political purposes, my opponent's youth and inexperience," which generated applause and laughter from members of the audience, and even from Mondale himself.


          That November, Reagan was re-elected, winning 49 of 50 states. The president's landslide victory saw Mondale carry only his home state of Minnesota (by 3800 votes) and the District of Columbia. Reagan won a record 525 electoral votes, the most so of any candidate in United States history, and received 58.8% of the popular vote to Mondale's 40.6%.


          


          Second term, 19851989


          Reagan was sworn in as president for the second time on January 20, 1985, in a private ceremony at the White House. The public ceremony took place in the Capitol Rotunda the next day, because January 20 fell on a Sunday, thus no public celebration was held. January 21 was one of the coldest days on record in Washington, D.C., and due to the low temperatures and large snowfall the night before, inaugural celebrations were held inside the Capitol.
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          In 1985, Reagan visited a German military cemetery in Bitburg to lay a wreath with West German Chancellor Helmut Kohl. It was determined that the cemetery held the graves of 49 members of the Waffen-SS. Reagan issued a statement that called the Nazi soldiers buried in that cemetery "victims", which ignited a stir over whether Reagan had equated the SS men to Holocaust victims; Pat Buchanan, Director of Communications under Reagan, argued that the notion was false. Now strongly urged to cancel the visit, the president responded that it would be wrong to back down on a promise he had made to Chancellor Kohl. He attended the ceremony where two military generals laid a wreath.


          The Reagan administration was criticized for its slow response to the growing HIV-AIDS epidemic. As thousands became infected with the virus, President Reagan did not increase funding to try and discover cures, rather he downplayed the situation and only acknowledged that it was an issue of concern at the May 31, 1987 Third International Conference on AIDS in Washington.


          


          Health and well-being


          On July 13, 1985, Reagan underwent surgery at Bethesda Naval Hospital to remove cancerous polyps from his colon. This caused the first-ever invocation of the acting president clause of the 25th Amendment. The surgery lasted just under three hours and was successful. Reagan resumed the powers of the presidency later that day. In August of that year, he underwent an operation to remove skin cancer cells from his nose. In October, additional skin cancer cells that were detected on his nose were removed.


          Two years later, on January 5, Reagan underwent surgery for an enlarged prostate which caused further worries about his health. No cancerous growths were found, however, and he was not sedated during the operation. In July of that year, aged 76, he underwent a third skin cancer operation on his nose.


          Earlier in his presidency, Reagan started wearing a custom, technologically-advanced hearing aid, first in his right ear and later in his left as well. His decision to go public with his wearing the small, audio-amplifying device boosted their sales.


          


          War on Drugs


          Midway into his second term, Reagan declared more militant policies in the War on Drugs. He said that "drugs were menacing our society" and promised to fight for drug-free schools and workplaces, expanded drug treatment, stronger law enforcement and drug interdiction efforts, and greater public awareness.


          On October 27, 1986, Reagan signed a drug enforcement bill that budgeted $1.7 billion dollars to fund the War on Drugs and specified a mandatory minimum penalty for drug offenses. The bill was criticized for promoting significant racial disparities in the prison population, because of the differences in sentencing for crack and powder cocaine. Critics also charged that the administration's policies did little to actually reduce the availability of drugs or crime on the street, while resulting in a great financial and human cost for American society. Defenders of the effort point to success in reducing rates of adolescent drug use.


          First Lady Nancy Reagan made the War on Drugs one of her main priorities by founding the " Just Say No" drug awareness campaign, which aimed to discourage children and teenagers from engaging in recreational drug use by offering various ways of saying "no". Mrs. Reagan traveled to 65 cities in 33 states, raising awareness about the dangers of drugs and alcohol.


          


          Challenger disaster
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          The disintegration of the Space Shuttle Challenger on January 28, 1986 proved a pivotal moment in Reagan's presidency. The shuttle had left Kennedy Space Centre in Florida at 11:38 EST, and disintegrated 73 seconds after lift off. All seven astronauts aboard, including Christa McAuliffe, who was to be the first "teacher in space", were killed.


          On the night of the disaster, Reagan had been scheduled to deliver his annual State of the Union Address, but he postponed the address and gave a national address from the Oval Office on the Challenger disaster. The speech was largely written by Peggy Noonan; Reagan said the following that night:


          
            
              	

              	The future doesn't belong to the fainthearted; it belongs to the brave. The Challenger crew was pulling us into the future, and we'll continue to follow them... We will never forget them, nor the last time we saw them, this morning, as they prepared for their journey and waved goodbye and 'slipped the surly bonds of Earth' to 'touch the face of God.'

              	
            

          


          Historians and commentators largely lauded Reagan's speech; John Robert Greene, Professor of History at Cazenovia College, said "The defining Reagan moment for me was the Challenger disaster. Ronald Reagan exhibited that quality that I call the 'Chief Soother'." Three days later, the Reagans traveled to the Johnson Space Centre to attend a memorial service honoring the astronauts.


          


          Libya bombing


          Relationships between Libya and the United States under President Reagan were continually contentious, beginning with the Gulf of Sidra incident in 1981. These tensions were later revived in early April 1986, when a bomb exploded in a Berlin discotheque, resulting in the injuries of 63 American military personnel and one death of a serviceman. Citing that there was "irrefutable proof" that Libya had directed the terrorist bombing, Reagan authorized the use of force against the country. In the late evening of April 15, 1986, the US launched a series of air strikes on ground targets in Libya. The attack was designed to halt Libyan leader Muammar Gaddafis ability to export terrorism, offering him "incentives and reasons to alter his criminal behaviour."


          The president addressed the nation from the Oval Office after the attacks had commenced, stating, "When our citizens are attacked or abused anywhere in the world on the direct orders of hostile regimes, we will respond so long as I'm in this office." He justified the attack by accusing Libya of direct responsibility for terrorism aimed at the U.S.


          


          Immigration


          In 1986, Reagan signed the Immigration Reform and Control Act (IRCA). The act made it illegal to knowingly hire or recruit illegal immigrants, required employers to attest to their employees' immigration status, and granted amnesty to approximately 3 million illegal immigrants who entered the United States prior to January 1, 1982 and had lived in the country continuously. Critics of the act claim that its laws subjecting employers to sanctions were without teeth and that it failed to stem illegal immigration. Upon signing the act at a ceremony held beside the newly refurbished Statue of Liberty, Reagan said, "The legalization provisions in this act will go far to improve the lives of a class of individuals who now must hide in the shadows, without access to many of the benefits of a free and open society. Very soon many of these men and women will be able to step into the sunlight and, ultimately, if they choose, they may become Americans."


          


          Iran-Contra Affair


          In 1986, a scandal shook the administration stemming from the use of proceeds from covert arms sales to Iran to fund Contra insurgents in Nicaragua, which had been specifically outlawed by an act of Congress. The Iran-Contra affair became the largest political scandal in the United States during the 1980s. The International Court of Justice, whose jurisdiction to decide the case was disputed, ruled that the U.S. had violated international law in Nicaragua due to its obligations not to intervene in the affairs of other states.
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          President Reagan professed ignorance of the plot's existence. He appointed two Republicans and one Democrat ( John Tower, Brent Scowcroft and Edmund Muskie, known as the "Tower Commission") to investigate the scandal. The commission could not find direct evidence that Reagan had prior knowledge of the program, but criticized him heavily for his disengagement from managing his staff, making the diversion of funds possible. A separate report by Congress concluded that "If the president did not know what his national security advisers were doing, he should have." Reagan's popularity declined from 67 percent to 46 percent in less than a week, the greatest and quickest decline ever for a president. The scandal resulted in fourteen indictments within Reagan's staff, and eleven convictions.


          Many Central Americans criticize Reagan for his support of the Contras, saying he was an anti-communist zealot, blinded to human rights abuses, while many others say he "saved Central America". Daniel Ortega, Sandinistan president of Nicaragua from 1979 to 1990, said that he hoped God would forgive Reagan for his "dirty war against Nicaragua".


          


          Cold War


          Reagan escalated the Cold War, accelerating a reversal from the policy of dtente which began in 1979 following the Soviet invasion of Afghanistan. Reagan ordered a massive buildup of the United States Military and implemented new policies towards the Soviet Union: reviving the B-1 bomber program that had been canceled by the Carter administration, and producing the MX "Peacekeeper" missile. In response to Soviet deployment of the SS-20, Reagan oversaw NATO's deployment of the Pershing II missile in West Germany.
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          One of Reagan's more controversial proposals was the Strategic Defense Initiative (SDI), a defense project that would have used ground and space-based systems to protect the United States from attack by strategic nuclear ballistic missiles. Reagan believed that this defense shield could make nuclear war impossible, but disbelief that the technology could ever work led opponents to dub SDI "Star Wars" and argue that the technological objective was unattainable. The Soviets became concerned about the possible effects SDI would have, and leader Yuri Andropov said it would put "the entire world in jeopardy". For those reasons, David Gergen, former aide to President Reagan, believes that in retrospect, SDI hastened the end of the Cold War.


          Reagan, as well as Britain's prime minister, Margaret Thatcher, denounced the Soviet Union in ideological terms. In a famous address on June 8, 1982 to the British Parliament, Reagan called the Soviet Union an " Evil Empire" that would be consigned to the "ash heap of history". On March 3, 1983, he predicted that communism would collapse, stating, "communism is another sad, bizarre chapter in human history whose last pages even now are being written." After Soviet fighters downed Korean Air Lines Flight 007 on September 1, 1983, Reagan labeled the act a "massacre" and declared that the Soviets had turned "against the world and the moral precepts which guide human relations among people everywhere." The Reagan administration responded to the incident by suspending all Soviet passenger air service to the United States, and dropped several agreements being negotiated with the Soviets, hurting them financially.


          Reagan's foreign policies were criticized variously as aggressive, imperialistic, and known to some as "warmongering." These events occurred before a reformer, Mikhail Gorbachev, rose to power in the Soviet Union in 1985. To confront the USSR's serious economic problems, Gorbachev implemented new policies for openness and reform: glasnost and perestroika.


          Reagan displayed humor throughout his presidency, including one notable joke regarding the Cold War. As a sound check prior to his weekly radio address in August 1984, Reagan made the following gaffe as a way to test the microphone: "My fellow Americans, I'm pleased to tell you today that I've signed legislation that will outlaw Russia forever. We begin bombing in five minutes."


          


          End of the Cold War
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          By the early 1980s, the USSR had built up a military arsenal and army surpassing that of the United States. Previously, the U.S. had relied on the qualitative superiority of its weapons to essentially frighten the Soviets, but the gap had been narrowed. After President Reagan's military buildup, the Soviet Union did not further dramatically build up its military; the enormous military expenses, in combination with collectivized agriculture and inefficient planned manufacturing, were a heavy burden for the Soviet economy. At the same time, the Reagan Administration persuaded Saudi Arabia to increase oil production, which resulted in a three times drop of oil prices in 1985; oil was the main source of Soviet export revenues. These factors gradually brought the Soviet economy to a stagnant state during Gorbachev's tenure.


          Ronald Reagan recognized the change in the direction of the Soviet leadership with Gorbachev, and shifted to diplomacy, with a view to encourage the Soviet Leader to pursue substantial arms agreements. Gorbachev agreed to meet Reagan in four summit conferences around the world: the first in Geneva, Switzerland, the second in Reykjavk, Iceland, the third held in Washington, D.C., along with the fourth summit in Moscow, Russia. Reagan believed that if he could persuade the Soviets to allow for more democracy and free speech, this would lead to reform and the end of Communism.


          Speaking at the Berlin Wall, on June 12, 1987, Reagan challenged Gorbachev to go further:


          
            
              	

              	General Secretary Gorbachev, if you seek peace, if you seek prosperity for the Soviet Union and Eastern Europe, if you seek liberalization: Come here to this gate! Mr. Gorbachev, open this gate! Mr. Gorbachev, tear down this wall!
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          Prior to Gorbachev visiting Washington, D.C. for the third summit in 1987, the Soviet Leader announced his intention to pursue significant arms agreements. The timing of the announcement led Western diplomats to state that Gorbachev was offering major concessions to the United States on the levels of conventional forces, nuclear weapons, and policy in Eastern Europe; however, Gorbachev denied ever doing so. He and Reagan signed the Intermediate-Range Nuclear Forces (INF) Treaty at the White House (they finalized it a year later), which eliminated an entire class of nuclear weapons.


          When Reagan visited Moscow for the fourth summit in 1988, he was viewed as a celebrity by Russians. A journalist asked the president if he still considered the Soviet Union the evil empire. "No," he replied, "I was talking about another time, another era." At Gorbachevs request, Reagan gave a speech on free markets at the Moscow State University.


          In his autobiography An American Life, Reagan expressed his optimism about the new direction that they charted, his warm feelings for Gorbachev, and his concern for Gorbachev's safety because he pushed reforms so hard: "I was concerned for his safety," Reagan wrote. "I've still worried about him. How hard and fast can he push reforms without risking his life?" The Berlin Wall was torn down starting in 1989 and two years later the Soviet Union collapsed.


          


          Post-presidential years, 19892004
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          For the first five years after the end of Reagan's presidency in 1989, the Reagans traveled from their Bel Air home to the Reagan Ranch in Santa Barbara every few months. They regularly attended Bel Air Presbyterian Church and occasionally made appearances on behalf of the Republican Party, including a well-received speech at the 1992 Republican National Convention. Previously on November 4, 1991, the Ronald Reagan Presidential Library was dedicated and opened to the public. At the dedication ceremonies, five presidents were all in attendance, as well as six first ladies, marking the first time five presidents were in the same location together. He continued to publicly speak in favour of a line-item veto, a constitutional amendment requiring a balanced budget, and the repeal of the 22nd Amendment, which prohibits a president from serving more than two terms. In 1992 Reagan established the Ronald Reagan Freedom Award with the newly formed Ronald Reagan Presidential Foundation. His final public speech was on February 3, 1994, during a tribute in Washington, D.C., and his last major public appearance was at the funeral of fellow Republican President Richard Nixon on April 27, 1994.


          


          Alzheimer's disease


          


          Announcement and reaction


          At the age of 83, Ronald Reagan was diagnosed with Alzheimer's disease, an incurable neurological disorder which ultimately causes brain cells to die, in August 1994. In November he informed the nation via a hand-written letter, writing in part,


          
            
              	

              	I have recently been told that I am one of the millions of Americans who will be afflicted with Alzheimer's Disease... At the moment I feel just fine. I intend to live the remainder of the years God gives me on this earth doing the things I have always done... I now begin the journey that will lead me into the sunset of my life. I know that for America there will always be a bright dawn ahead. Thank you, my friends. May God always bless you.

              	
            

          


          After his diagnosis, letters of support from well-wishers poured into his California home. But there was also speculation over how long Reagan had demonstrated symptoms of mental degeneration. Former CBS White House Press Corps Lesley Stahl recalls an interview when he was president where "a vacant Reagan barely seemed to realize anyone else was in the room", and that before he "reemerged into alertness" she recalls that "I had come that close to reporting that Reagan was senile." But Dr. Lawrence K. Altman, a physician employed as a reporter for the New York Times, noted that "the line between mere forgetfulness and the beginning of Alzheimer's can be fuzzy" and all four of Reagan's White House doctors said that they saw no evidence of Alzheimer's while he was president. Dr. John E. Hutton, Reagan's primary physician from 1984 to 1989, said the president "absolutely" did not "show any signs of dementia or Alzheimer's". Reagan did experience occasional memory laspses, though, especially with names. Once, while meeting with Japanese Prime Minister Yasuhiro Nakasone, he repeatedly referred to Vice President Bush as "Prime Minister Bush." Reagan's doctors, however, note that he only began exhibiting overt symptoms of the illness in late 1992 or 1993, several years after he had left office. His former Chief of Staff James Baker considered "ludicrous" the idea of Reagan sleeping during cabinet meetings. Other staff members, former aides, and friends said they saw no indication of Alzheimer's while president.
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          Complicating the picture, Reagan suffered an episode of head trauma in July 1989, five years prior to his diagnosis. After being thrown from a horse in Mexico, a subdural hematoma was found and surgically treated later in the year. Nancy Reagan asserts that her husband's 1989 fall hastened the onset of Alzheimer's disease, citing what doctors told her, although head trauma has not been conclusively proven to accelerate Alzheimer's. Reagan's one-time physician, Dr. Daniel Ruge, has said, however, it is possible, but not certain, that the horse accident affected the course of Reagan's memory.


          


          Progression


          As the years went on, the disease slowly destroyed Reagan's mental capacity. He was only able to recognize a few people, other than his wife, Nancy. He remained active, however; he took walks through parks near his home and on beaches, played golf regularly, and often went to his office in nearby Century City.


          Reagan suffered a fall at his Bel Air home on January 13, 2001, resulting in a broken hip. The fracture was repaired the following day and the 89 year old Reagan returned home later that week, although he faced difficult physical therapy at home. On February 6, 2001, Reagan reached the age of 90, becoming the third former president to do so (the other two being John Adams and Herbert Hoover, and later Gerald Ford). Reagan's public appearances became much less frequent with the progression of the disease, and as a result, his family decided that he would live in quiet isolation. Nancy Reagan told CNN's Larry King in 2001 that very few visitors were allowed to see her husband because she felt that "Ronnie would want people to remember him as he was." Since his diagnosis and death, Mrs. Reagan has become a stem-cell research advocate, urging Congress and President George W. Bush to support federal funding for embryonic stem-cell research, something President Bush opposes. Mrs. Reagan has said that she believes that it could lead to a cure for Alzheimer's.


          


          Death
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          Reagan died at his home in Bel Air, California on June 5, 2004. A short time after his death, Nancy Reagan released a statement saying: "My family and I would like the world to know that President Ronald Reagan has passed away after 10 years of Alzheimer's Disease at 93 years of age. We appreciate everyone's prayers." President George W. Bush declared June 11 a National Day of Mourning, and international tributes came in from around the world. Reagan's body was taken to the Kingsley and Gates Funeral Home in Santa Monica, California later in the day, where well-wishers paid tribute by laying flowers and American flags in the grass. On June 7, his body was removed and taken to the Ronald Reagan Presidential Library, where a brief family funeral service was held. His body lay in repose in the Library lobby until June 9; over 100,000 people viewed the coffin.


          On June 9, Reagan's body was flown to Washington D.C. where he became the tenth United States president to lie in state. In the thirty-four hours that it lay there, 104,684 people filed past the coffin.


          On June 11, a state funeral was conducted in the Washington National Cathedral, and presided over by President George W. Bush. Eulogies were given by former British Prime Minister Margaret Thatcher, former Canadian Prime Minister Brian Mulroney, and both Presidents Bush. Also in attendance were Mikhail Gorbachev, and many world leaders, including British Prime Minister Tony Blair, German Chancellor Gerhard Schrder, Italian Prime Minister Silvio Berlusconi, and interim presidents Hamid Karzai of Afghanistan, and Ghazi al-Yawer of Iraq.


          After the funeral service, the Reagan entourage was flown back to Californiato the Ronald Reagan Presidential Librarywhere another service was held, and President Reagan was interred. He is the second longest-lived president in U.S. history and was the first United States president to die in the 21st century. His was the first state funeral in the United States since that of President Lyndon B. Johnson in 1973.


          His burial site is inscribed with the words he delivered at the opening of the Ronald Reagan Presidential Library:


          
            
              	

              	I know in my heart that man is good, that what is right will always eventually triumph and that there is purpose and worth to each and every life.

              	
            

          


          


          Legacy
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          Reagan's legacy is mixed, with supporters pointing to a more efficient and prosperous economy and a peaceful end to the Cold War. Critics argue that his economic policies caused huge budget deficits, quadrupling the United States national debt, and that the Iran-Contra affair lowered American credibility.


          Edwin Feulner, Ph.D., President of the Heritage Foundation, said that Reagan "helped create a safer, freer world" and said of his economic policies: "He took an America suffering from 'malaise'... and made its citizens believe again in their destiny." However, Mark Weisbrot, co-Director of the Centre for Economic and Policy Research, said that Reagan's "economic policies were mostly a failure", and Howard Kurtz of The Washington Post stated that Reagan was "a far more controversial figure in his time than the largely gushing obits on television would suggest".


          


          Cold War


          The Cold War was a major political and economic endeavor for over four decades, but the confrontation and depleted relations between the two superpowers decreased dramatically by the end of Reagan's presidency. The significance of Reagan's role in ending the Cold War has spurred contentious and opinionated debate. That Reagan had some role in contributing to the downfall of the Soviet Union is collectively agreed, but the extent of this role is continuously debated, with many believing that Reagan's defense policies, hard line rhetoric against the Soviet Union and Communism, as well as summits with General Secretary Gorbachev played a significant part in ending the War.
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          He was notable amongst post-World War II presidents as being convinced that the Soviet Union could be defeated rather than simply negotiated with, but his strong rhetoric toward the nation had mixed effects; Jeffery W. Knopf, Ph.D. observes that being labeled "evil" probably made no difference to the Soviets but gave encouragement to the East-European citizens opposed to communism. That Reagan had little or no effect in ending the Cold War is argued with equal weight; that Communism's internal weakness had become apparent, and the Soviet Union would have collapsed in the end regardless of who was in power. President Harry Truman's policy of containment is also regarded as a force behind the fall of Communism, and the Soviet invasion of Afghanistan undermined the Soviet system itself.


          General Secretary Gorbachev said of his former rival's Cold War role: "[He was] a man who was instrumental in bringing about the end of the Cold War," but labeled him as "a hawk" in the 1980s. Gorbachev does not acknowledge a win or loss in the war, but rather a peaceful end; he said he was not intimidated by Reagan's harsh rhetoric. Margaret Thatcher, former Prime Minister of the United Kingdom, said of Reagan, "he warned that the Soviet Union had an insatiable drive for military power... but he also sensed it was being eaten away by systemic failures impossible to reform." She later stated, "Ronald Reagan had a higher claim than any other leader to have won the Cold War for liberty and he did it without a shot being fired." Said Brian Mulroney, former Prime Minister of Canada: "He enters history as a strong and dramatic player [in the Cold War]." Former President Lech Wałęsa of Poland acknowledged, "Reagan was one of the world leaders who made a major contribution to communism's collapse."


          


          U.S. politics


          Ronald Reagan reshaped the Republican party, gave rise to the modern conservative movement, and altered the political dynamic of the United States. More men voted Republican under Reagan, and Reagan tapped into religious voters. The so-called " Reagan Democrats" were a result of his presidency. Bill Schneider, senior political analyst at CNN, said, "[T]he whole Republican Party traces its lineage, its legitimacy to this one man."


          Since leaving office, Reagan has become an iconic influence within the Republican party. His policies and beliefs have been frequently invoked by Republican presidential candidates since 1989. The 2008 Republican presidential candidates were no exception, for they aimed to liken themselves to him during the primary debates, even imitating his campaign stategies. Presumptive Republican nominee John McCain frequently states that he came to office as "a foot soldier in the Reagan Revolution."


          


          Cultural and political image


          According to columnist Chuck Raasch, "Reagan transformed the American presidency in ways that only a few have been able to." He redefined the political agenda of the times, advocating lower taxes, a liberal economic philosophy, and a stronger military. His role in the Cold War further enhanced his image as a different kind of leader.


          
            
              	Ronald Reagan's Approval Ratings
            


            
              	Date

              	Event

              	Approval (%)

              	Disapproval (%)
            


            
              	March 30, 1981

              	Shot by Hinckley

              	73

              	19
            


            
              	January 22, 1983

              	High unemployment

              	42

              	54
            


            
              	April 26, 1986

              	Libya bombing

              	70

              	26
            


            
              	February 26, 1987

              	Iran-Contra affair

              	44

              	51
            


            
              	January 20, 1989

              	End of presidency

              	64
            


            
              	n/a

              	Career Average

              	57

              	39
            


            
              	July 30, 2001

              	(Retrospective)

              	64

              	27
            

          


          Reagan did not have the highest approval ratings as president, but his popularity has increased since 1989. A Gallup Organization February 2001 poll asked respondents to name the greatest president in U.S. history; Reagan came in first, capturing 18% of the vote. In February 2007, another Gallup poll ranked him as number two with 16% of the vote after Abraham Lincoln. He ranked third with a 72% approval rating in a Rasmussen Reports July 2007 poll on presidents who served after World War II, fifth in an ABC 2000 poll of the public, and ninth in another Rasmussen 2007 poll of Americans. In a Siena College survey of over 200 historians, however, Reagan ranked sixteenth out of 42.
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          Reagan's ability to connect with the American people earned him the laudatory moniker "The Great Communicator." Of it, Reagan said "I won the nickname the great communicator. But I never thought it was my style that made a difference  it was the content. I wasn't a great communicator, but I communicated great things." Reagan earned the nickname "the Teflon President" as well, which meant that public perceptions of him were not tarnished by the negative aspects of his administration. According to Congresswoman Patricia Schroeder and reporter Howard Kurtz, the epithet referred to Reagan's ability to "do almost anything [wrong] and not get blamed for it."


          Public reaction to Reagan was always mixed; the oldest president was supported by young voters, and began an alliance that shifted many of them to the Republican party. He was not popular with all minority groups, especially blacks. He emphasized family values in his campaigns and during his presidency, although he was the first president to have been divorced. The president's way of speaking, pro-America rhetoric, negotiation skills, as well as use of the growing media market played his part in defining the 1980s and his future legacy.


          Reagan was known to gibe frequently during his lifetime, and was famous for his storytelling. His numerous jokes and one-liners have been labeled "classic quips" and "legendary". Former aide David Gergen commented, "It was that humor... that I think endeared people to Reagan."


          


          Honours


          Reagan received a number of awards in his pre- and post-presidential years. Following his election as president, Reagan received a lifetime gold membership in the Screen Actors Guild, as well as the United States Military Academy's Sylvanus Thayer Award.


          Reagan received an honorary British knighthood, The Knight Grand Cross of the Order of the Bath in 1989. This entitled him to the use of the post-nominal letters GCB, but did not entitle him to be known as "Sir Ronald Reagan." Only two American presidents have received the honourReagan and George H.W. Bush. Reagan was also named an honorary Fellow of Keble College, Oxford. Japan awarded him the Grand Cordon of the Order of the Chrysanthemum in 1989; he was the second American president to receive the award, but the first to have it given to him for personal reasons (Dwight D. Eisenhower received it as a commemoration of US-Japanese relations).


          On January 18, 1993, Reagan's former Vice-President and sitting President George H.W. Bush awarded him the Presidential Medal of Freedom, the highest honour that the United States can bestow. Reagan was also awarded the Republican Senatorial Medal of Freedom, the highest honour bestowed by Republican members of the Senate.
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          On Reagan's 87th birthday, in 1998, Washington National Airport was renamed Ronald Reagan Washington National Airport by a bill signed into law by President Clinton. That same year, the Ronald Reagan Building and International Trade Centre was dedicated in Washington, D.C. He was among 18 included in Gallup's List of Widely Admired People of the 20th Century, from a poll conducted of the American people in 1999; two years later, the USS Ronald Reagan was christened by Nancy Reagan and the United States Navy. It is one of few Navy ships christened in honour of a living person, and the first aircraft carrier to be named in honour of a living former president.


          Congress authorized the creation of the Ronald Reagan Boyhood Home National Historic Site in Dixon, Illinois in 2002, pending federal purchase of the property. On May 16 of that year, Nancy Reagan accepted the Congressional Gold Medal, the highest civilian honour bestowed by Congress, on behalf of the president and herself.


          Following Reagan's death, the United States Postal Service issued a President Ronald Reagan commemorative postage stamp in 2005. Later in the year, CNN, along with the editors of Time magazine, named him the "most fascinating person" of the network's first 25 years; Time listed Reagan one of the 100 Most Important People of the 20th Century as well. The Discovery Channel asked its viewers to vote for The Greatest American in an unscientific poll on June 26, 2005; Reagan received the honorary title.


          In 2006, California Governor Arnold Schwarzenegger and First Lady Maria Shriver inducted Reagan into the California Hall of Fame, located at The California Museum for History, Women, and the Arts. The following year, Polish President Lech Kaczyński posthumously awarded Reagan the highest Polish distinction, the Order of the White Eagle, saying that Reagan inspired the Polish people to work for change and helped to unseat the repressive communist regime; Kaczyński said it would not have been possible if it was not for the tough-mindedness, determination, and feeling of mission of President Ronald Reagan." Reagan backed the nation of Poland throughout his presidency, supporting the anti-communist Solidarity movement, along with Pope John Paul II.
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              	Location

              	Hedmark and Oppland, [image: Flag of Norway]Norway
            


            
              	Nearest city

              	Otta
            


            
              	Coordinates

              	
            


            
              	Area

              	963km (238,000 acres)
            


            
              	Established

              	December 21, 1962
            


            
              	Governing body

              	Directorate for Nature Management
            


            
              	
            

          


          Rondane National Park is the oldest national park in Norway, established on December 21, 1962. The park contains ten peaks above 2,000metres (6,560ft), with the highest being Rondeslottet at an altitude of 2,178m (7,146ft). The park is an important habitat for herds of wild reindeer.


          The park was extended in 2003, and now covers an area of 963km (372sqmi) in the counties Oppland and Hedmark. Rondane lies just to the east of Gudbrandsdal and two other mountain areas, Dovre and Jotunheimen are nearby.


          


          Geography


          Rondane is a typical high mountain area, with large plateaus and a total of ten peaks above 2,000m (6,560ft). The highest point is Rondeslottet ("The Rondane Castle") at an altitude of 2,178m (7,146ft). The lowest point is just below the tree line, which is approximately 1,000 to 1,100m (about 3,300 to 3,600ft) above sea level. The climate is mild but relatively arid. Apart from the White Birch trees of the lower areas, the soil and rocks are covered by heather and lichen, since they lack nutrients. The largest mountains are almost entirely barren; above 1,500m (5,000ft) nothing but the hardiest lichens grow on the bare stones.


          The mountains are divided by marked valleys through the landscape; the deepest valley is filled by Rondvatnet, a narrow lake filling the steep space between the large Storronden- Rondeslottet part and Smiubelgen ("The Forge"). The central massif is also cut by "botns": flat, dead stone valleys below the steep mountain walls of the peaks. Generally, Rondane does not receive enough precipitation to generate persistent glaciers, but glacier-like heaps of snow can be found in the flat back valleys.


          The centre of the Park is the Rondvatnet lake, from which all the peaks beyond 2,000m (6,560ft) of altitude can be reached in less than one day's walk. In this central region and north of it, the altitude is quite high compared with the flatter plateaus of the south. Rondane has ten peaks over 2,000m, Rondeslottet (2,178m), Storronden (2,138m), Hgronden (2,114m), Midtronden western summit (2,060m), Vinjeronden (2,044m), Midtronden eastern summit (2,042m), Trolltinden (2,018m), Storsmeden (2,016m), Digerronden (2,015m), and Veslesmeden (2,015m).


          In many parts of the park, there are spread-out holes ( kettle holes) created by small remains of ice age glaciers, and peculiar small hills called " eskers" made by ground moraine released by melting glaciers.
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          History


          


          Prehistory


          The history of life in the area of the park begins at the end of the latest ice age. Large climate changes allowed reindeer to spread widely across Scandinavia, only to be forced back to a much smaller area  including the Rondane mountain area  only some hundreds of years later. Archaeologists have found that the forest quickly grew at high altitudes; birch trees found at 1030 metres (3379 ft) were 8500 years old.


          On the mountain plateaux, there is evidence that nomadic hunter-gatherers lived off reindeer. Large traps used to catch reindeer can be found at Gravh and Blyvangen and are also spread all throughout the park. These are constructed from stone to make holes or large fenced-in areas into which reindeer could be tricked or led.


          In conjunction with these large traps, there are also small arched stone walls which are believed to have been used as hiding places for archers waiting for prey. Various dating methods have suggested that the earliest traps may be as old as 3500 years. Most of the findings, including remains of houses, date back to the years between 500 and 700 CE. It is thus known with confidence that the large traps and accompanying walls were used from the 6th century until the onset of the Black Death in the 14th century.


          


          Establishment
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          After nearly a decade of planning, Rondane was established as the first Norwegian National Park on December 21, 1962. It was first established as a nature protection area, but was later named a national park. The main reasons for protecting the park were "to safeguard the natural environment with its native plants, animal life, and cultural heritage and also to secure the environment as a recreational area for future generations".


          Legal efforts to protect nature in Norway date from 1954, when the Nature protection law was passed. Soon after, in 1955, community meetings were held in the municipalities close to Rondane, and a commission was founded. Norman Heitktter was president of the commission, and made it possible by Royal resolution to establish Rondane National Park. At its establishment, the park covered an area of 580km (224sqmi).


          Although Rondane was the first national park in Norway, many others followed. The parks are maintained by the Norwegian Directorate for Nature Management.


          [bookmark: 2003_expansion]


          2003 expansion


          As a special measure for the protection of the wild reindeer, the park was significantly enlarged in 2003, its area increasing from 580 to 963km (224 to 372mi). The park was enlarged mainly to the north-west, and slightly in the east and south. In addition, areas with lesser protection (landscape protection as well as nature protection areas) were established in connection with the park. A new national park, Dovre National Park, between Rondane and Dovrefjell-Sunndalsfjella National Park was also opened. Following the expansion, it is now only approximately 1 kilometre from the northern border of Rondane to the southern border of Dovre National Park, and large sections of adjacent mountain areas are protected by the three parks.


          


          Geology
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          The bedrock in Rondane comes from a shallow sea floor, created 500 to 600 million years ago. From this, changes in the Earth's crust created a mountain area of metamorphic rock and quartz. There are no fossils found in Rondane today and so it is thought the sea where the rock came from contained no animal life.


          The present landscape was mostly formed by the last ice age, nine to ten thousand years ago. At that time large quantities of ice were formed, and it is believed that the ice melted gradually in shifting cycles of melting and ice accumulation. The ice melting must have been rapid when it happened, digging deep river valleys.


          Rondane contains a few small canyons which were created by the rapid ice melting, most prominently Jutulhogget and Vesle-Ula.


          


          Biology


          Rondane is one of the few places in Scandinavia and Europe where wild reindeer (as opposed to the domestic breed) are found. The Directorate for Nature Management regards Rondane as "especially important as a life supporting area for the native reindeer". It is estimated that approximately 2000 to 4000 reindeer live in Rondane and the nearby Dovre area. To protect the reindeer population in their core area, during the last ten years hiking trails have been moved. The park was also enlarged in 2003 to provide increased protection for the reindeer.


          Other large game, including roe deer and elk (moose) are commonplace along the rims of the park and occasionally musk ox from Dovre can be seen. Wolverines and a small population of bears are also present, while wolves are rare.


          The reindeer largely rely on the lichen and reindeer moss that grow together with heather and hardy grass on the quite arid and nutrient-poor stony plateaus. The lichen provide food for the reindeer, but also fertilize the earth, making it possible for less hardy plants to grow, and mice and lemmings to feed. One of the flower species to survive very well is the Glacier Crowfoot, found up to 1700 metres (5580 ft).


          


          Tourism
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          Visitors to Rondane are free to hike and camp in all areas of the park, except in the immediate vicinity of cabins. Apart from being closed for motor traffic, not many special regulations apply. Fishing and hunting is available to licensees.


          The Norwegian Mountain Touring Association (DNT) is an association that owns and manages a network of mountain cabins in the service of hikers. In Rondane, there is a central cabin by the southern end of the lake Rondvatnet, Rondvassbu. There is also Drlseter and Bjrnhollia at the northern and eastern rims of the park. All three cabins are manned, and provide food and limited accommodation (possible to book beforehand). There are also un-manned cabins in the Park, like Eldbu where a key is needed.


          DNT also mark trails in the Park, with red Ts that are easy to spot. The T-trails lead the way cabin-to-cabin, as well as marking the path to some of the peaks close to Rondvatnet. Recently, some of the trails have moved slightly to avoid the core areas of the wild reindeer.


          The service cabins are also open during the winter season, although they are sometimes only self-serviced off season. Ski trails are marked and sometimes prepared, either by DNT or some of the hotels and skiing resorts close to the park.


          


          Rondane in literature


          The landscapes of Rondane have inspired many Norwegian writers. Probably the best-known work is Peer Gynt (1867), a play by Henrik Ibsen, which is partly set in Rondane:


          
            	Act 2, Scene lV


            	(Among the Ronde mountains. Sunset. Shining snowpeaks all around.


            	Peer Gynt enters, dizzy and bewildered.)


            	
              Peer

              
                	Tower over tower arises!

                Hei, what a glittering gate!

                Stand! Will you stand! It's drifting

                further and further away!

                ...

              

            

          


          With this, Ibsen wrote Rondane into one of the best of dramas of the 19th century and made Rondane a symbol for the natural beauty of Norway.


          Peter Christen Asbjrnsen, writer and gatherer of Norwegian folk tales in the mid-19th century, collected many stories connected with Rondane, including Peer Gynt, the story that inspired Ibsen. A third writer who set one of his famous works in Rondane is the poet Aasmund Olavsson Vinje with his poem No ser eg atter slike Fjell og Dalar.
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          The Rook (Corvus frugilegus) is a member of the passerine order of birds and the crow family. Named by Linnaeus in 1758, the species name frugilegus is Latin for "food-gathering".


          This species is similar in size (4547cm in length) or slightly smaller than the Carrion Crow with black feathers often showing a blue or bluish-purple sheen in bright sunlight. The feathers on the head, neck and shoulders are particularly dense and silky. The legs and feet are black and the bill grey-black.


          Rooks are distinguished from similar members of the crow family by the bare grey-white skin around the base of the adult's bill in front of the eyes. The feathering around the legs also look shaggier and laxer than the congeneric Carrion Crow. The juvenile is superficially more similar to the Crow because it lacks the bare patch at the base of the bill, but it loses the facial feathers after about six months.


          


          Distribution and habitat


          Though resident in Great Britain and much of north and central Europe, vagrant to Iceland and northern Scandinavia, it also occurs as an eastern race in Asia where it differs in being very slightly smaller on average, and having a somewhat more fully feathered face. In the north of its range the species has a tendency to move south during autumn though more southern populations are apt to range sporadically also. The species has been introduced to New Zealand, with several hundred birds being released there from 1862-1874, though today their range is very localised. Here the species is an agricultural pest and it is being eradicated.


          


          Behaviour


          


          Diet


          Food is predominantly earthworms and insect larvae, which the bird finds by probing the ground with its strong bill. It also eats cultivated cereal grain, smaller amounts of fruit, small mammals such as voles, acorns and the eggs of ground-nesting birds. In urban sites, human food scraps are taken from rubbish dumps and streets, usually in the early hours when it is relatively quiet. It has also been seen along the seashore, feeding on insects, crustaceans and suitable food flotsam.


          


          Nesting
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          Nesting is always colonial, usually in the very tops of the trees. Branches and twigs are broken off trees (very rarely picked up off the ground), though as many are likely to be stolen from nearby nests as are collected from trees. Eggs are usually 35 in number, can appear by the end of February or early March and are incubated for 1618 days. Both adults feed the young, which are fledged by the 32nd or 33rd day.


          In autumn, the young birds of the summer collect together with unpaired birds of previous seasons into large flocks. It is during the autumn that spectacular aerial displays can be seen by adult birds that seem to delight in the autumn gales.


          


          Voice


          The voice, though similar to that of the Carrion Crow, is usually described as a "kaah-kaah-kaah" while the bird fans its tail and bows on each caw. Solitary birds often "sing" apparently to themselves uttering strange clicks, wheezes and almost human sounding notes.
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          Culture and mythology


          Like many other members of the Corvidae family, the Rook features prominently in folklore. Traditionally, Rooks are said to be able to forecast weather and to sense the approach of death. If a rookery  the colonial nesting area of rooks  were abandoned, it was said to bring bad fortune for the family that owned the land. Another folk-tale holds that rooks are responsible for escorting the souls of the virtuous dead to heaven. William Butler Yeats may be making reference to the latter tale in his poem The Cold Heaven.


          In Neil Gaiman's Sandman comic book series, Abel reveals that the parliament would surround a single rook, with that one telling a story. If the story was not liked, the parliament would attack and kill the speaker.


          In Brian Jacques's Redwall series, rooks make an appearance in Mattimeo. Rooks, along with magpies and other similar birds make up the army of General Ironbeak, one of the villains in the book.


          In Susan Cooper's The Dark Is Rising series, rooks are seen as agents of the Dark and the sign-seeker, Will Stanton is warned never to fully trust one.


          In Phillip Pullman's book Northern Lights Lyra Belacqua and Roger Parslow catch and heal an injured rook on the college rooftop.


          In Stephen King's Dark Tower entry Wizard and Glass, one of the characters, Cuthbert Allgood, carries a rook's skull tied around his neck, claiming it as a good luck charm.


          Sound link


          
            	Rooks calling

          


          


          Image links


          
            	Rook in profile


            	Skull of Rook

          


          


          Video links


          
            	Rook videos on the Internet Bird Collection
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              	Born

              	February 4, 1913(1913-02-04)

              Tuskegee, Alabama
            


            
              	Died

              	October 24, 2005 (aged92)

              Detroit, Michigan
            

          


          Rosa Louise McCauley Parks ( February 4, 1913  October 24, 2005) was an African American civil rights activist whom the U.S. Congress later called "Mother of the Modern-Day Civil Rights Movement".


          On December 1, 1955 in Montgomery, Alabama, Parks refused to obey bus driver James Blake's order that she give up her seat to make room for a white passenger. Her action was not the first its kind, but unlike previous individual actions of civil disobedience it sparked the Montgomery Bus Boycott. This movement turned Parks into an international icon of resistance to racial segregation and launched boycott leader Martin Luther King, Jr. to national prominence in the civil rights movement. Parks eventually received honours ranging from the 1979 Spingarn Medal to a posthumous statue in the United States Capitol's National Statuary Hall.


          At the time of her action, Parks was secretary of the Montgomery chapter of the NAACP and had recently attended the Highlander Folk School, a Tennessee centre for workers' rights and racial equality. Nonetheless, she took her action as a private citizen "tired of giving in". Although widely honored in later years for her action, she also suffered for it, losing her job as a seamstress in a local department store. Eventually, she moved to Detroit, Michigan, where she found similar work. From 1965 to 1988 she served as secretary and receptionist to African-American U.S. Representative John Conyers. After retirement from this position, she wrote an autobiography and lived a largely private life in Detroit. In her final years she suffered from dementia and became embroiled in a lawsuit filed on her behalf against American hip-hop duo OutKast. Her death was a front-page story in the United States' leading newspapers.


          


          Early years


          Rosa Parks was born as Rosa Louise McCauley in Tuskegee, Alabama on February 4, 1913, to James McCauley and Leona Edwards, respectively a carpenter and a teacher, and was of African-American, Cherokee- Creek, and Scots-Irish ancestry. Rosa Parks's great grandfather was a Scottish- Irishman. She was small, even for a child, and she suffered poor health and had chronic tonsillitis. When her parents separated, she moved with her mother to Pine Level, just outside Montgomery, Alabama. There she grew up on a farm with her maternal grandparents, mother, and younger brother Sylvester, and began her lifelong membership in the African Methodist Episcopal Church. She was homeschooled by her mother until she was eleven, then enrolled at the Industrial School for Girls in Montgomery where she took academic and vocational courses. Parks then went on to a laboratory school set up by the Alabama State Teachers College for Negroes for secondary education but was forced to drop out to care for her grandmother, and later for her mother, after they became ill.


          Under Jim Crow laws, black and white people were segregated in virtually every aspect of daily life in the South, including public transportation. Bus and train companies did not provide separate vehicles for the different races but did enforce seating policies that allocated separate sections for blacks and whites. School bus transportation, however, was unavailable in any form for black schoolchildren in the South. Parks recalled going to elementary school in Pine Level, where school buses took white students to their new school and black students had to walk to theirs: "I'd see the bus pass every day... But to me, that was a way of life; we had no choice but to accept what was the custom. The bus was among the first ways I realized there was a black world and a white world."


          Although Parks' autobiography recounts that some of her earliest memories are of the kindness of white strangers, her situation made it impossible to ignore racism. When the Ku Klux Klan marched down the street in front of her house, Parks recalls her grandfather guarding the front door with a shotgun. The Montgomery Industrial School, founded and staffed by white northerners for black children, was burned twice by arsonists, and its faculty was ostracized by the white community.


          In 1932, Rosa married Raymond Parks, a barber from Montgomery, at her mother's house. Raymond was a member of the NAACP, at the time collecting money to support the Scottsboro Boys, a group of black men falsely accused of raping two white women. After her marriage, Rosa took numerous jobs, ranging from domestic worker to hospital aide. At her husband's urging, she finished her high school studies in 1933, at a time when less than 7% of African Americans had a high school diploma. Despite the Jim Crow laws that made political participation by black people difficult, she succeeded in registering to vote on her third try.


          In December 1943, Parks became active in the Civil Rights Movement, joined the Montgomery chapter of the NAACP, and was elected volunteer secretary to its president, Edgar Nixon. Of her position, she later said, "I was the only woman there, and they needed a secretary, and I was too timid to say no." She continued as secretary until 1957. In the 1940s, Parks and her husband were also members of the Voters' League. Sometime soon after 1944, she held a brief job at Maxwell Air Force Base, a federally owned area where racial segregation was not allowed, and rode on an integrated trolley. Speaking to her biographer, Parks noted, "You might just say Maxwell opened my eyes up." Parks also worked as a housekeeper and seamstress for a white couple, Clifford and Virginia Durr. The politically liberal Durrs became her friends and encouraged Parks to attendand eventually helped sponsor herat the Highlander Folk School, an education centre for workers' rights and racial equality in Monteagle, Tennessee, in the summer of 1955.


          Like many black people, Parks was deeply moved by the brutal murder of Emmett Till in August 1955. On November 27, 1955  only four days before she refused to give up her seatshe later recalled that she had attended a mass meeting in Montgomery which focused on this case as well as the recent murders of George W. Lee and Lamar Smith. The featured speaker at the meeting was T.R.M. Howard, a black civil rights leader from Mississippi who headed the Regional Council of Negro Leadership. People also said that Rosa Parks was "Sweet and soft spoken but made a statement that screamed so loud."


          


          Civil rights activism


          


          Events leading up to boycott


          In 1944, athletic star Jackie Robinson took a similar stand in a confrontation with a United States Army officer in Fort Hood, Texas, refusing to move to the back of a bus. Robinson was brought before a court-martial, which acquitted him. The NAACP had accepted and litigated other cases before, such as that of Irene Morgan ten years earlier, which resulted in a victory in the U.S. Supreme Court on Commerce Clause grounds. That victory, however, overturned state segregation laws only insofar as they applied to travel in interstate commerce, such as interstate bus travel. Black activists had begun to build a case around the arrest of a 15-year-old girl, Claudette Colvin, a student at Booker T. Washington High School in Montgomery. On March 2, 1955, Colvin was handcuffed, arrested and forcibly removed from a public bus when she refused to give up her seat to a white man. She claimed that her constitutional rights were being violated. At the time, Colvin was active in the NAACP's Youth Council, a group to which Rosa Parks served as Advisor.
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          Colvin recollected, "Mrs. Parks said, 'do what is right.'" Parks was raising money for Colvin's defense, but when E.D. Nixon learned that Colvin was pregnant, it was decided that Colvin was an unsuitable symbol for their cause. Soon after her arrest she had conceived a child with a much older married man, a moral transgression that scandalized the deeply religious black community. Strategists believed that the segregationist white press would use Colvin's pregnancy to undermine any boycott. The NAACP also had considered, but rejected, earlier protesters deemed unable or unsuitable to withstand the pressures of cross-examination in a legal challenge to racial segregation laws. Colvin was also known to engage in verbal outbursts and cursing. Many of the legal charges against Colvin were dropped. A boycott and legal case never materialized from the Colvin case, and legal strategists continued to seek a complainant beyond reproach.


          In Montgomery, the first four rows of bus seats were reserved for white people. Buses had "colored" sections for black peoplewho made up more than 75% of the bus system's ridersgenerally in the rear of the bus. These sections were not fixed in size but were determined by the placement of a movable sign. Black people also could sit in the middle rows, until the white section was full. Then they had to move to seats in the rear, stand, or, if there was no room, leave the bus. Black people were not allowed to sit across the aisle from white people. The driver also could move the "colored" section sign, or remove it altogether. If white people were already sitting in the front, black people could board to pay the fare, but then had to disembark and reenter through the rear door. There were times when the bus departed before the black customers who had paid made it to the back entrance.


          For years, the black community had complained that the situation was unfair, and Parks was no exception: "My resisting being mistreated on the bus did not begin with that particular arrest...I did a lot of walking in Montgomery." Parks had her first run-in on the public bus on a rainy day in 1943, when the bus driver, James F. Blake, demanded that she get off the bus and reenter through the back door. As she began to exit by the front door, she dropped her purse. Parks sat down for a moment in a seat for white passengers to pick up her purse. The bus driver was enraged and barely let her step off the bus before speeding off. Rosa walked more than five miles (8 km) home in the rain.


          


          Montgomery Bus Boycott
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          After a day at work at Montgomery Fair department store, Parks boarded the Cleveland Avenue bus at around 6 p.m., Thursday, December 1, 1955, in downtown Montgomery. She paid her fare and sat in an empty seat in the first row of back seats reserved for blacks in the "colored" section, which was near the middle of the bus and directly behind the ten seats reserved for white passengers. Initially, she had not noticed that the bus driver was the same man, James F. Blake, who had left her in the rain in 1943. As the bus traveled along its regular route, all of the white-only seats in the bus filled up. The bus reached the third stop in front of the Empire Theatre, and several white passengers boarded.


          In 1900, Montgomery had passed a city ordinance for the purpose of segregating passengers by race. Conductors were given the power to assign seats to accomplish that purpose; however, no passengers would be required to move or give up their seat and stand if the bus was crowded and no other seats were available. Over time and by custom, however, Montgomery bus drivers had adopted the practice of requiring black riders to move whenever there were no white only seats left.


          So, following standard practice, bus driver Blake noted that the front of the bus was filled with white passengers and there were two or three men standing, and thus moved the "colored" section sign behind Parks and demanded that four black people give up their seats in the middle section so that the white passengers could sit. Years later, in recalling the events of the day, Parks said, "When that white driver stepped back toward us, when he waved his hand and ordered us up and out of our seats, I felt a determination cover my body like a quilt on a winter night."


          By Parks' account, Blake said, "Y'all better make it light on yourselves and let me have those seats." Three of them complied. Parks said, "The driver wanted us to stand up, the four of us. We didn't move at the beginning, but he says, 'Let me have these seats.' And the other three people moved, but I didn't." The black man sitting next to her gave up his seat. Parks moved, but toward the window seat; she did not get up to move to the newly repositioned colored section. Blake then said, "Why don't you stand up?" Parks responded, "I don't think I should have to stand up." Blake called the police to arrest Parks. When recalling the incident for Eyes on the Prize, a 1987 public television series on the Civil Rights Movement, Parks said, "When he saw me still sitting, he asked if I was going to stand up, and I said, 'No, I'm not.' And he said, 'Well, if you don't stand up, I'm going to have to call the police and have you arrested.' I said, 'You may do that.'"


          During a 1956 radio interview with Sydney Rogers in West Oakland several months after her arrest, when asked why she had decided not to vacate her bus seat, Parks said, "I would have to know for once and for all what rights I had as a human being and a citizen."


          She also detailed her motivation in her autobiography, My Story:


          
            
              	

              	People always say that I didn't give up my seat because I was tired, but that isn't true. I was not tired physically, or no more tired than I usually was at the end of a working day. I was not old, although some people have an image of me as being old then. I was forty-two. No, the only tired I was, was tired of giving in.
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          When Parks refused to give up her seat, a police officer arrested her. As the officer took her away, she recalled that she asked, "Why do you push us around?" The officer's response as she remembered it was, "I don't know, but the law's the law, and you're under arrest." She later said, "I only knew that, as I was being arrested, that it was the very last time that I would ever ride in humiliation of this kind."


          Parks was charged with a violation of Chapter 6, Section 11 segregation law of the Montgomery City code, even though she technically had not taken up a white-only seatshe had been in a colored section. E.D. Nixon and Clifford Durr bailed Parks out of jail the evening of December 2.


          That evening, Nixon conferred with Alabama State College professor Jo Ann Robinson about Parks' case. Robinson, a member of the Women's Political Council (WPC), stayed up all night mimeographing over 35,000 handbills announcing a bus boycott. The Women's Political Council was the first group to officially endorse the boycott.


          On Sunday, December 4, 1955, plans for the Montgomery Bus Boycott were announced at black churches in the area, and a front-page article in The Montgomery Advertiser helped spread the word. At a church rally that night, attendees unanimously agreed to continue the boycott until they were treated with the level of courtesy they expected, until black drivers were hired, and until seating in the middle of the bus was handled on a first-come basis.


          Four days later, Parks was tried on charges of disorderly conduct and violating a local ordinance. The trial lasted 30 minutes. Parks was found guilty and fined $10, plus $4 in court costs. Parks appealed her conviction and formally challenged the legality of racial segregation. In a 1992 interview with National Public Radio's Lynn Neary, Parks recalled:


          
            
              	

              	I did not want to be mistreated, I did not want to be deprived of a seat that I had paid for. It was just time... there was opportunity for me to take a stand to express the way I felt about being treated in that manner. I had not planned to get arrested. I had plenty to do without having to end up in jail. But when I had to face that decision, I didn't hesitate to do so because I felt that we had endured that too long. The more we gave in, the more we complied with that kind of treatment, the more oppressive it became.
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          On Monday, December 5, 1955, after the success of the one-day boycott, a group of 16 to 18 people gathered at the Mt. Zion AME Zion Church to discuss boycott strategies. The group agreed that a new organization was needed to lead the boycott effort if it were to continue. Rev. Ralph David Abernathy suggested the name " Montgomery Improvement Association" (MIA). The name was adopted, and the MIA was formed. Its members elected as their president a relative newcomer to Montgomery, a young and mostly unknown minister of Dexter Avenue Baptist Church, Dr. Martin Luther King, Jr.


          That Monday night, 50 leaders of the African American community gathered to discuss the proper actions to be taken in response to Parks' arrest. E.D. Nixon said, "My God, look what segregation has put in my hands!" Parks was the ideal plaintiff for a test case against city and state segregation laws. While the 15-year-old Claudette Colvin, unwed and pregnant, had been deemed unacceptable to be the centre of a civil rights mobilization, King stated that Mrs. Parks was regarded as "one of the finest citizens of Montgomerynot one of the finest Negro citizens, but one of the finest citizens of Montgomery." Parks was securely married and employed, possessed a quiet and dignified demeanor, and was politically savvy.


          


          The day of Parks' trial  Monday, December 5, 1955  the WPC distributed the 35,000 leaflets. The handbill read, "We are...asking every Negro to stay off the buses Monday in protest of the arrest and trial ... You can afford to stay out of school for one day. If you work, take a cab, or walk. But please, children and grown-ups, don't ride the bus at all on Monday. Please stay off the buses Monday."


          It rained that day, but the black community persevered in their boycott. Some rode in carpools, while others traveled in black-operated cabs that charged the same fare as the bus, 10 cents. Most of the remainder of the 40,000 black commuters walked, some as far as 20 miles (30 km). In the end, the boycott lasted for 381 days. Dozens of public buses stood idle for months, severely damaging the bus transit company's finances, until the law requiring segregation on public buses was lifted.


          Some segregationists retaliated with terrorism. Black churches were burned or dynamited. Martin Luther King's home was bombed in the early morning hours of January 30, 1956, and E.D. Nixon's home was also attacked. However, the black community's bus boycott marked one of the largest and most successful mass movements against racial segregation. It sparked many other protests, and it catapulted King to the forefront of the Civil Rights Movement.


          Through her role in sparking the boycott, Rosa Parks played an important part in internationalizing the awareness of the plight of African Americans and the civil rights struggle. King wrote in his 1958 book Stride Toward Freedom that Parks' arrest was the precipitating factor, rather than the cause, of the protest: "The cause lay deep in the record of similar injustices." He also stated, Actually, no one can understand the action of Mrs. Parks unless he realizes that eventually the cup of endurance runs over, and the human personality cries out, 'I can take it no longer.'"


          The Montgomery bus boycott was also the inspiration for the bus boycott in the township of Alexandria, Eastern Cape of South Africa which was one of the key events in the radicalization of the black majority of that country under the leadership of the African National Congress.


          


          Browder v. Gayle


          Immediately after the initiation of the bus boycott, legal strategists began to discuss the need for a federal lawsuit to challenge city and state bus segregation laws, and approximately two months after the boycott began, they reconsidered Claudette Colvin's case. Attorneys Fred Gray, E.D. Nixon and Clifford Durr (a white lawyer who, with his wife, Virginia, was an activist in the Civil Rights Movement and a former employer of Parks) searched for the ideal case law to challenge the constitutional legitimacy of city and state bus segregation laws. Parks' case was not used as the basis for the federal lawsuit because, as a criminal case, it would have had to make its way through the state criminal appeals process before a federal appeal could have been filed. City and state officials could have delayed a final rendering for years. Furthermore, attorney Durr believed it possible that the outcome would merely have been the vacating of Parks' conviction, with no changes in segregation laws.


          Gray researched for a better lawsuit, consulting with NAACP legal counsels Robert Carter and Thurgood Marshall, who would later become U.S. Solicitor General and a U.S. Supreme Court justice. Gray approached Aurelia Browder, Susie McDonald, Claudette Colvin and Mary Louise Smith, all women who had had disputes involving the Montgomery bus system the previous year. They all agreed to become plaintiffs in a civil action law suit. Browder was a Montgomery housewife, Gayle the mayor of Montgomery. On February 1, 1956, the case of Browder v. Gayle was filed in U.S. District Court by Fred Gray. It was Browder v. Gayle that brought segregation to an end on public buses.


          On June 19, 1956, the U.S. District Court's three-judge panel ruled that Section 301 (31a, 31b and 31c) of Title 48, Code of Alabama, 1940, as amended, and Sections 10 and 11 of Chapter 6 of the Code of the City of Montgomery, 1952, "deny and deprive plaintiffs and other Negro citizens similarly situated of the equal protection of the laws and due process of law secured by the Fourteenth Amendment" ( Browder v. Gayle, 1956). The court essentially decided that the precedent of Brown v. Board of Education (1954) could be applied to Browder v. Gayle. On November 13, 1956, the United States Supreme Court outlawed racial segregation on buses, deeming it unconstitutional. The court order arrived in Montgomery, Alabama, on December 20, 1956, and the bus boycott ended the next day. However, more violence erupted following the court order, as snipers fired into buses and into King's home, and terrorists threw bombs into churches and into the homes of many church ministers, including Martin Luther King Jr.,'s friend Ralph Abernathy.


          


          Later years


          


          After her arrest, Parks became an icon of the Civil Rights Movement but suffered hardships as a result. She lost her job at the department store, and her husband quit his job after his boss forbade him from talking about his wife or the legal case. Parks traveled and spoke extensively. In 1957, Raymond and Rosa Parks left Montgomery for Hampton, Virginia; mostly because she was unable to find work, but also because of disagreements with King and other leaders of Montgomery's struggling civil rights movement. In Hampton, she found a job as a hostess in an inn at black Hampton Institute. Later that year, after the urging of her brother and sister-in-law, Sylvester & Daisy McCauley, Rosa Parks, her husband Raymond, and her mother Leona McCauley, moved to Detroit, Michigan.


          Parks worked as a seamstress until 1965 when African-American U.S. Representative John Conyers hired her as a secretary and receptionist for his congressional office in Detroit. She held this position until she retired in 1988. In a telephone interview with CNN on October 24, 2005, Conyers recalled, "You treated her with deference because she was so quiet, so serenejust a very special person.... There was only one" Rosa Parks. Later in life, Parks also served as a member of the Board of Advocates of the Planned Parenthood Federation of America.


          Rosa Parks and Elaine Eason Steele co-founded the Rosa and Raymond Parks Institute for Self Development in February 1987, in honour of Rosa's husband, who died from cancer in 1977. The institute runs the "Pathways to Freedom" bus tours, which introduce young people to important civil rights and Underground Railroad sites throughout the country.
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          In 1992, Parks published Rosa Parks: My Story, an autobiography aimed at younger readers which details her life leading up to her decision not to give up her seat. In 1995, she published her memoirs, titled Quiet Strength, which focuses on the role that her faith had played in her life.


          On August 30, 1994, Joseph Skipper, an African-American drug addict, attacked 81-year-old Parks in her home. The incident sparked outrage throughout America. After his arrest, Skipper said that he had not known he was in Parks' home but recognized her after entering. Skipper asked, "Hey, aren't you Rosa Parks?" to which she replied, "Yes." She handed him $3 when he demanded money, and an additional $50 when he demanded more. Before fleeing, Skipper struck Parks in the face. Skipper was arrested and charged with various breaking and entering offenses against Parks and other neighbourhood victims. He admitted guilt and, on August 8, 1995, was sentenced to eight to 15 years in prison.


          A comedic scene in the 2002 film Barbershop featured a cantankerous barber, played by Cedric the Entertainer, arguing with co-workers and shop patrons that other African Americans before Parks had resisted giving up their seats in defiance of Jim Crow laws, and that she had received undeserved fame because of her status as an NAACP secretary. Activists Jesse Jackson and Al Sharpton launched a boycott against the film, contending it was "disrespectful", but NAACP president Kweisi Mfume stated he thought the controversy was "overblown." The scene also offended Parks, who boycotted the NAACP 2003 Image Awards ceremony, which Cedric hosted. Barbershop received nominations in four awards categories that, including a "Best Supporting Actor in a Motion Picture" nomination for Cedric. He did not win in that category, however, but won an award for his work as a supporting actor in the television series The Proud Family.


          


          Lawsuits


          In March 1999, a lawsuit was filed on Parks' behalf against American hip-hop duo OutKast and LaFace Records, claiming that the group had illegally used Rosa Parks' name without her permission for the song " Rosa Parks", the most successful radio single of OutKast's 1998 album Aquemini. The song's chorus, which Parks' legal defense felt was disrespectful to Parks, is as follows: "Ah ha, hush that fuss / Everybody move to the back of the bus / Do you want to bump and slump with us / We the type of people make the club get crunk."


          The case was dismissed in November 1999 by U.S. District Court Judge Barbara Hackett. In August 2000, Parks hired attorney Johnnie Cochran to help her appeal the district court's decision. Cochran argued that the song did not have First Amendment protection because, although its title carried Parks' name, its lyrics were not about her. However, U.S. District Judge Barbara Hackett upheld OutKast's right to use Parks' name in November 1999, and Parks took the case to the 6th U.S. Circuit Court of Appeals, where some charges were remanded for further trial.


          Parks' attorneys and caretaker, Elaine Steele, refiled in August 2004, and named BMG, Arista Records and LaFace Records as the defendants, asking for $5 billion in damages. (Also named as defendants were several parties not directly connected to the songs, including Barnes & Noble and Borders Group for selling the songs, and Gregory Dark and Braddon Mendelson, the director and producer, respectively, of the 1998 music video. The judge dismissed the music video producers from the case by the reason of "fraudulent joinder," as these defendants had no connection to the case and there was no justifiable reason for the plaintiff's attorneys to add them to the lawsuit.)


          In October 2004, U.S. District Judge George Caram Steeh appointed Dennis Archer, a former mayor of Detroit and Michigan Supreme Court justice, as guardian of legal matters for Parks after her family expressed concerns that her caretakers and her lawyer was pursuing the case based on their own financial interest. "My auntie would never, ever go to this length to hurt some young artists trying to make it in the world," Parks' niece Rhea McCauley said in an Associated Press interview. "As a family, our fear is that during her last days Auntie Rosa will be surrounded by strangers trying to make money off of her name."


          The lawsuit was settled April 15, 2005. In the settlement agreement, OutKast and their producer and recorded labels paid Parks an undisclosed cash settlement and agreed to work with the Rosa and Raymond Parks Institute for Self Development in creating educational programs about the life of Rosa Parks. The record labels and OutKast admitted to no wrongdoing. It is not known whether Parks' legal fees were paid for from her settlement money or by the record companies.


          


          Death and funeral


          Rosa Parks resided in Detroit until she died at the age of ninety-two on October 24, 2005, about 19:00 EDT, in her apartment on the east side of the city. She had been diagnosed the previous year with progressive dementia.


          City officials in Montgomery and Detroit announced on October 27, 2005 that the front seats of their city buses would be reserved with black ribbons in honour of Parks until her funeral. Parks' coffin was flown to Montgomery and taken in a horse-drawn hearse to the St. Paul African Methodist Episcopal (AME) church, where she lay in repose at the altar, dressed in the uniform of a church deaconess, on October 29, 2005. A memorial service was held there the following morning, and one of the speakers, Secretary of State Condoleezza Rice, said that if it had not been for Rosa Parks, she would probably have never become the Secretary of State. In the evening the casket was transported to Washington, D.C., and taken, aboard a bus similar to the one in which she made her protest, to lie in honour in the U.S. Capitol Rotunda (making her the first woman and second African American ever to receive this honour). An estimated 50,000 people viewed the casket there, and the event was broadcast on television on October 31, 2005. This was followed by another memorial service at a different St. Paul AME church in Washington on the afternoon of October 31, 2005. For two days, she lay in repose at the Charles H. Wright Museum of African American History in Detroit.


          Parks' funeral service, seven hours long, was held on Wednesday, November 2, 2005, at the Greater Grace Temple Church. After the funeral service, an honour guard from the Michigan National Guard laid the U.S. flag over the casket and carried it to a horse-drawn hearse, which had been intended to carry it, in daylight, to the cemetery. As the hearse passed the thousands of people who had turned out to view the procession, many clapped and released white balloons. Rosa was interred between her husband and mother at Detroit's Woodlawn Cemetery in the chapel's mausoleum. (The chapel was renamed the Rosa L. Parks Freedom Chapel just after her death.) Parks had previously prepared and placed a headstone on the selected location with the inscription "Rosa L. Parks, wife, 1913."


          


          Awards and honours
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          Parks received most of her national accolades very late in life, with relatively few awards and honours being given to her until many decades after the Montgomery Bus Boycott. In 1979, the National Association for the Advancement of Colored People awarded Parks the Spingarn Medal, its highest honour, and she received the Martin Luther King Jr. Award the next year. She was inducted into the Michigan Women's Hall of Fame in 1983 for her achievements in civil rights. In 1990, she was called at the last moment to be part of the group welcoming Nelson Mandela, who had just been released from his imprisonment in South Africa. Upon spotting her in the reception line, Mandela called out her name and, hugging her, said, "You sustained me while I was in prison all those years."


          On September 9, 1996, President Bill Clinton presented Parks with the Presidential Medal of Freedom, the highest honour given by the U.S. executive branch. In 1998, she became the first recipient of the International Freedom Conductor Award given by the National Underground Railroad Freedom Centre. The next year, Parks was awarded the Congressional Gold Medal, the highest award given by the U.S. legislative branch and also received the Detroit-Windsor International Freedom Festival Freedom Award. Parks was a guest of President Bill Clinton during his 1999 State of the Union Address. Also that year, Time magazine named Parks one of the 20 most influential and iconic figures of the twentieth century. In 2000, her home state awarded her the Alabama Academy of Honor, as well as the first Governor's Medal of Honour for Extraordinary Courage. She was also awarded two dozen honorary doctorates from universities worldwide, and was made an honorary member of Alpha Kappa Alpha Sorority, Incorporated.


          


          The Rosa Parks Library and Museum on the campus of Troy University in Montgomery, was dedicated to her on December 1, 2000. It is located on the corner where Parks boarded the famed bus. The most popular items in the museum are the interactive bus arrest of Mrs. Parks and a sculpture of Parks sitting on a bus bench. The documentary Mighty Times: The Legacy of Rosa Parks received a 2002 nomination for Academy Award for Documentary Short Subject. She also collaborated that year in a TV movie of her life starring Angela Bassett.


          On October 28, 2005, the House of Representatives approved a resolution passed the previous day by the United States Senate to honour Parks by allowing her body to lie in honour in the U.S. Capitol Rotunda. . Since the founding of the practice of lying in state in the Rotunda in 1852, Parks was the 31st person, the first woman, the first American who had not been a U.S. government official, and the second non-government official (after Frenchman Pierre L'Enfant). She was also the second black person to lie in honour, after Jacob Chestnut, one of the two United States Capitol Police officers who were killed in the 1998 Capitol shooting. The 30th and 32nd persons so honored were former presidents Ronald Reagan and Gerald Ford, respectively.


          On October 30, 2005, President George W. Bush issued a proclamation ordering that all flags on U.S. public areas both within the country and abroad be flown at half-staff on the day of Parks' funeral.
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          Metro Transit in King County, Washington placed posters and stickers dedicating the first forward-facing seat of all its buses in Parks' memory shortly after her death, and the American Public Transportation Association declared December 1, 2005, the 50th anniversary of her arrest, to be a "National Transit Tribute to Rosa Parks Day". On that anniversary, President George W. Bush signed H. R. 4145, directing that a statue of Parks be placed in the United States Capitol's National Statuary Hall. In signing the resolution directing the Joint Commission on the Library to do so, the President stated:


          
            
              	

              	By placing her statue in the heart of the nation's Capitol, we commemorate her work for a more perfect union, and we commit ourselves to continue to struggle for justice for every American.

              	
            

          


          


          On February 5, 2006, at Super Bowl XL, played at Detroit's Ford Field, Coretta Scott King and Parks, who had been a long-time resident of "The Motor City", were remembered and honored by a moment of silence. It was noted that the honour was to show respect for two women who had "helped make the nation as a whole great." The Super Bowl was dedicated to their memory.


          As part of an effort to shed the image left after the disastrous 1967 riot, in 1976 Detroit renamed 12th Street "Rosa Parks Boulevard."


          In the Los Angeles County MetroRail system, the Imperial Highway/Wilmington station, where the Blue Line connects with the Green Line, has been officially named the "Rosa Parks Station".


          Nashville, Tennessee renamed MetroCenter Boulevard (8th Avenue North) ( US 41A and TN 12) in September 2007 as Rosa L. Parks Boulevard.


          Elder spokeswoman and activist for her continual example of community service and for her lifelong commitment to civil rights and non-violent social change. She was awarded the Peace Abbey Courage of Conscience award on September 26, 1992.
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          Rosemary (Rosmarinus officinalis) is a woody, perennial herb with fragrant evergreen needle-like leaves. It is native to the Mediterranean region. It is a member of the mint family Lamiaceae, which also includes many other herbs.


          The name rosemary has nothing to do with the rose or the name Mary, but derives from the Latin name rosmarinus, which literally means "dew of the sea", though some think this too may be derived from an earlier name.


          


          Description


          Forms range from upright to trailing; the upright forms can reach 1.5 m tall, rarely 2 m.


          The leaves are evergreen, 2-4 cm long and 2-5 mm broad, green above, and white below with dense short woolly hairs.


          The flowers are variable in colour, being white, pink, purple, or blue.


          


          Cultivation and uses


          The fresh and dried leaves are used frequently in traditional Mediterranean cuisine as an herb; they have a bitter, astringent taste, which complements a wide variety of foods. A tisane can also be made from them. They are extensively used in cooking, and when burned give off a distinct mustard smell, as well as a smell similar to that of burning which can be used to flavor foods while barbecueing.


          Rosemary is extremely high in iron, calcium, and Vitamin B6.


          Since it is attractive and tolerates some degree of drought, it is also used in landscaping, especially in areas having a Mediterranean climate. It is considered easy to grow for beginner gardeners, and is pest-resistant.


          Rosemary is easily pruned into shapes and has been used for topiary. When grown in pots, it is best kept trimmed to stop it getting too straggly and unsightly, though when grown in a garden, rosemary can grow quite large and still be attractive. It can be propagated from an existing plant by clipping a shoot 10-15 cm long, stripping a few leaves from the bottom, and planting it directly into soil.


          Numerous cultivars have been selected for garden use. The following are frequently sold:


          
            	Albus- white flowers


            	Arp- leaves light green, lemon-scented


            	Aureus- leaves speckled yellow


            	Benenden Blue - leaves narrow, dark green


            	Blue Boy - dwarf, small leaves


            	Golden Rain - leaves green, with yellow streaks


            	Irene - lax, trailing


            	Lockwood de Forest - procumbent selection from Tuscan Blue


            	Ken Taylor - shrubby


            	Majorica Pink - pink flowers


            	Miss Jessop's Upright - tall, erect


            	Pinkie - pink flowers


            	Prostratus


            	Pyramidalis (a.k.a Erectus) - pale blue flowers


            	Roseus - pink flowers


            	Salem - pale blue flowers, cold hardy similar to Arp


            	Severn Sea - spreading, low-growing, with arching branches; flowers deep violet


            	Tuscan Blue - upright

          


          


          Traditional and Medicinal Uses


          Hungary Water was first prepared for the Queen of Hungary to "renovate vitality of paralysed limbs" and to treat gout. It was used externally and prepared by mixing fresh rosemary tops into spirits of wine.


          Don Quixote (Chapter XVII, 1st volume) mixes it in his recipe of the miraculous balm of Fierabras with revolting results.


          Rosemary has a very old reputation for improving memory, and has been used as a symbol for remembrance (during weddings, war commemorations and funerals) in Europe, probably as a result of this reputation. Mourners would throw it into graves as a symbol of remembrance for the dead. In Shakespeare's Hamlet, Ophelia says, "There's rosemary, that's for remembrance." One modern study lends some credence to this reputation. When the smell of rosemary was pumped into cubicles where people were working, those people showed improved memory, though with slower recall.


          Another study indicated that carnosic acid, found in rosemary, may shield the brain from free radicals, lowering the risk of strokes and neurodegenerative diseases like Alzheimer's and Lou Gehrig's.


          Health Precautions: Rosemary in culinary or therapeutic doses is generally safe; however, precaution is necessary for those displaying allergic reaction or prone to epileptic seizures. Rosemary essential oil may have epileptogenic properties, as a handful of case reports over the past century have linked its use with seizures in otherwise healthy adults or children. Rosemary essential oil is potentially toxic if ingested. Large quantities of rosemary leaves can cause adverse reactions, such as coma, spasm, vomiting, and pulmonary edema (fluid in the lungs) that can be fatal. Avoid consuming large quantities of rosemary if pregnant or breastfeeding.


          Rosemary may also be useful in the prevention and treatment of headlice.
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          The Rose-ringed Parakeet (Psittacula krameri), also known as the Ringnecked Parakeet, is a gregarious tropical parakeet species that is popular as a pet. Its scientific name commemorates the Austrian naturalist Wilhelm Heinrich Kramer.


          This non-migrating species is one of few parrot species that have successfully adapted to living in 'disturbed habitats', and in that way withstood the onslaught of urbanisation and deforestation. In the wild, this is a noisy species with an unmistakable squawking call.


          As is the case with all Psittacula (Afro-Asian Ringnecked Parakeet) species, the Rose-ringed Parakeet is sexually dimorphic. The adult male sports a black neck-ring and pink nape-band while the hen and immature birds of both sexes either show no neck rings, or display shadow-like pale to dark grey neck-rings and light (lighter coloured than surroundings) nape-bands.


          


          Phylogeny and distribution


          Four subspecies are recognized, though they do not differ much:


          
            	African subspecies:

          


          (P. krameri krameri): African-ringnecked (aka ARN) Parakeet: West Africa in Guinea, Senegal and southern Mauretania, east to Western Uganda, Eastern South Africa, and Southern Sudan.


          (P. krameri parvirostris): Abyssinian-ringnecked (aka Aby-RN) Parakeet: Northwest Somalia, west across northern Ethiopia to Sennar district, Sudan.


          
            	Asian subspecies:

          


          (P. krameri manillensis): Indian-ringnecked (aka IRN) Parakeet: Originates from the southern Indian subcontinent; and has feral and/or naturalized populations worldwide. In Australia, United States, and other western countries, it is often referred to as the Indian Ring-Necked Parakeet/Parrot.
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              Female at Hodal in Faridabad District of Haryana, India.
            

          


          'Vallbh Vidyanagar', a small town in Gujarat has thrving population of Rose-ringed Parakeet around 63,000. Vidyanagar Nature Club has safe guarded its habitat.


          (P. krameri borealis): boreal or Neumann's ringnecked (aka BRN) Parakeet:Bangladesh, northern India and Nepal to central Burma; introduced populations worldwide in localities.


          A phylogenetic analysis using DNA (see Psittacula) showed that the Mauritius Parakeet (Psittacula echo) is closely related to this species, and probably needs to be placed between the African and Asian subspecies. Consequently, this species is paraphyletic.


          


          Diet


          In the wild, Rose-ringed Parakeets usually feed on buds, fruits, vegetables, nuts, berries and seeds. Wild flocks also fly several miles to forage in farmlands and orchards causing extensive damage.


          


          Size


          Rose-ringed Parakeets measure on average 40 cm (16 inches) long including the tail feathers. Its average single wing length is about 1517.5 cm (6-7 inches). The tail accounts for a large portion of their total length. African ssp. are slender in bodies but usually display longer tail feathers (more so in mature male specimens) than Asian ssp. which are typically stockier in bodies. The former usually display darker (brownish-red) upper mandibles while the latter always display bright-red upper-mandibles.


          


          Feral Rose-ringed Parakeets
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              A feral bird in Germany, early March
            

          


          The Rose-ringed Parakeet has established feral populations in India, a number of European cities, South Africa and Japan. There are also apparently stable populations in the USA in Florida and California, and a small but self-sustaining population Tehran, Iran, mostly concentrated in the northern parts of city. They are also found almost throughout Israel.


          The European populations became established during the mid to late 20th Century from introduced and escaped birds. There are two main population centres in Britain: the largest is based around south London, Surrey and Berkshire, and by 2005 consisted of many thousands of birds. A smaller population occurs around Margate, Broadstairs and Ramsgate, Kent. Elsewhere in Britain, smaller feral populations have established from time to time (e.g., at Studland, Dorset, Kensington Gardens, and South Manchester). It has been suggested that feral parrots could endanger populations of native British birds, and that the Rose-ringed Parakeet could even be culled as a result.


          In the Netherlands and Belgium, there exist a network of feral populations numbering 5-6000 each in urbanized areas. In Germany, these birds are found along the Rhine in all major urban areas between Neuss/Dsseldorf and Heidelberg, and in the northeast of Hamburg. Other populations are found around Paris and in Barcelona.


          The specimens in these naturalized populations often represent intra-specific hybrids, originally between varying numbers - according to locality - of the subspecies manillensis, borealis, and/or (to a lesser extent) krameri along with some inter-specific hybrids with naturalized Psittacula eupatria (Alexandrine Parakeet).


          However, in some parts of South Asia - from where the Rose-ringed Parakeets originated, populations of these birds are decreasing due to trapping for the pet trade. Despite some people's attempts to revive their population by freeing these birds from local markets, the Rose-ringed Parakeet's population has dropped drastically in many areas of the Indian subcontinent.


          


          Rose-ringed Parakeets as pets
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          These birds were first taken as pets by the people of India at least 3,000 years ago. Later, colour mutations of Indian-ringnecked parakeets were also bred. The royals prized them as pets and for their ability to talk. It was a popular status symbol in Indian culture to have an Indian-ringnecked (IRN) parakeet.


          Back in the Hellenistic Era, Psittacula specimens (and most particularly P. cyanocephala, P. eupatria. P. k. borealis & P. k. manillensis) were the first Parrots brought to Europe by Alexander The Great's legionnaries. The Greeks were the first Europeans to breed them. Socrates is reported to have praised its beauty and ability to speak. The Romans then bred them for pets in their aviaries.


          In the 1920s the popularity of the breed with aviculturists began to increase greatly. Now widely available in the pet trade, Rose-ringed Parakeets continue to gain popularity. Hand-fed Rose-ringed Parakeets are regarded as excellent pets if provided with daily attention, though even parent-raised Rose-ringed Parakeets make good pets when provided with regular handling and attention. They are generally family birds and are less likely to bond to only one person.


          Rose-Ringed Parakeets are considered to be very intelligent and very independent. Young birds develop their independent side early in life and at a few months of age will begin to test their limits. This is known as the 'bluffing' stage, as they will suddenly become irritable and bite. When they are young some birds can become territorial of their cage. Young birds are better equipped to learn the basic skills, such as 'step up', 'step down', 'dead bird' and the towel. After sexual maturity, it is much harder to build this parrot-human bond.


          They are highly intelligent birds and require a large amount of mental stimulation, such as toys that require them to logically solve a puzzle to receive a treat. This is especially important if they do not receive a large amount of human interaction.


          They require a relatively tall cage because of their long tails. A Rose-ringed Parakeet who will be spending most of his/her day inside the cage should be kept in a cage about 60 cm (24") wide x 45 cm (18") deep x 90 cm (36") high, though the larger the better, and the bar spacing should be between 1.25 cm (1/2 inch) and 1.875 cm (3/4 inch). Rose-ringed Parakeets are avid chewers and climbers and should therefore be provided with chewing toys in their cages. The cages should be in a place out of direct sunlight and free of drafts. A pet or captive Rose-ringed Parakeet should be kept in a bird-safe environment.


          Rose-ringed Parakeets & other Psittacula species require a basic staple diet of pellets, nuts and seeds of best qualities. With daily or so offerings of cooked &/or fresh healthy food items such as whole-grain cereals, edible blossoms/flowers, fruits (except only the avocado which is poisonous to parrots), Greens, well cooked legumes/pulses, legume/pulse's &/or seed sprouts, vegetables (except uncooked onions nor uncooked potatoes)... Every parrot should always have access to fresh water in their cages. A daily bath, mist or shower is required. Known for their eternally perfect feather condition, the moisture helps these vivacious birds preen and retain the pristine sheen of their feathers.


          Now among P. krameri ssp. (Rose-ringnecked Parakeet sub-species) only the Indian-ringnecked (IRN) Parakeet sub-species evolved & thus is available in countless colour mutations from the Wildtype (natural Green colour; ADMpied (aka recessive-pied), Aqua, Blue, Bronzefallow, Cinnamon, Clearflighted, Clearheaded, Cleartailed, Darkfactor, Dominant Edged, Dominantpied, Dunfallow, Greyfactor, Ino, Misty (aka Khaki), Opaline, Pallid (erraneously known as 'LaceWings'), Pied, Recessive Edged, Slaty, Suffused (cka Dilute), Turquoise, Violet-Factored.


          Just like all parrots individual birds have personalities different from one another and is never directly related to visual colour.
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          The Rosetta Stone is an Ancient Egypt ian artifact (حجر رشيد in Arabic) which was instrumental in advancing modern understanding of hieroglyphic writing. The stone is a Ptolemaic era stele with carved text. The text is made up of three translations of a single passage, written in two Egyptian language scripts (hieroglyphic and Demotic), and in classical Greek. It was created in 196BC, discovered by the French in 1799 at Rashid (a harbour on the Mediterranean coast in Egypt which the French referred to Rosetta during Napoleon Bonaparte's campaign in Egypt) and contributed greatly to the decipherment of the principles of hieroglyphic writing in 1822 by the British polymath Thomas Young and the French scholar Jean-Franois Champollion. Comparative translation of the stone assisted in understanding many previously undecipherable examples of hieroglyphic writing. The text of the Rosetta Stone is a decree from Ptolemy V, describing the repealing of various taxes and instructions to erect statues in temples.


          The Stone is 114.4centimeters (45in) high at its tallest point, 72.3centimeters (28.5in) wide, and 27.9centimeters (11in) thick. Weighing approximately 760kilograms (1,676lb), it was originally thought to be granite or basalt but is currently described as granodiorite and is dark blue-pinkish-grey in colour. The stone has been on public display at The British Museum since 1802.


          


          History


          


          Creation


          The Rosetta Stone is a well-known example from a series of decrees, the Ptolemaic Decrees, issued by the Hellenistic Ptolemaic dynasty, which ruled Egypt from 305 BC to 30 BC. The series consists of the Decree of Canopus by Ptolemy III, Decree of Memphis, (as represented by the Memphis Stele) by Ptolemy IV, and the Rosetta Stone decree by Ptolemy V. Copies of the Ptolemaic Decrees were erected in several temple courtyards, as the decrees specified.


          


          Modern-era Discovery
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              The Rosetta Stone in the British Museum.
            

          


          After Napoleon's 1798 conquest of Egypt, the French founded Institut de l'gypte in Cairo, bringing 167 scientists and archaeologists to the region. French Army engineer Captain Pierre-Franois Bouchard discovered the stone sometime in mid-July 1799 (the sources are unfortunately not more specific), while guiding construction work at Fort Julien near the Egyptian port city of Rashid ( Rosetta). The Napoleonic army was so awestruck by this unheralded spectacle that, according to a witness, "it halted of itself and, by one spontaneous impulse, grounded its arms." (As quoted by Robert Claiborne, The Birth of Writing [1974], p. 24.) He understood that it was important and showed it to General Jacques de Menou. They sent it to the Institut de l'gypte, where it arrived in August. The French language newspaper Courrier de l'Egypte announced the find in September.


          After Napoleon returned to France in 1799, 167 scholars remained behind with French troops which held off British and Ottoman attacks. In March 1801, the British landed on Aboukir Bay and scholars carried the Stone from Cairo to Alexandria alongside the troops of de Menou. French troops in Cairo capitulated on June 22, and in Alexandria on August 30.


          After the surrender, a dispute arose over the fate of French archaeological and scientific discoveries in Egypt. De Menou refused to hand them over, claiming that they belonged to the Institute. British General John Hely-Hutchinson, 2nd Earl of Donoughmore, refused to relieve the city until de Menou gave in. Newly arrived scholars Edward Daniel Clarke and William Richard Hamilton agreed to check the collections in Alexandria and found many artifacts that the French had not revealed.


          When Hutchinson claimed all materials as a property of the British Crown, a French scholar tienne Geoffroy Saint-Hilaire, said to Clarke and Hamilton that they would rather burn all their discoveries, ominously referring to the burned Library of Alexandria. Hutchinson finally agreed that items such as the biology specimens would be the scholars' private property. De Menou regarded the stone as his private property and hid it.


          How exactly the Stone came to British hands is disputed. Colonel Tomkyns Hilgrove Turner, who escorted the stone to Britain, claimed later that he had personally seized it from de Menou and carried it away on a gun carriage. Clarke stated in his memoirs that a French scholar and an officer had quietly given up the stone to him and his companions in a Cairo back street. French scholars departed later with only imprints and plaster casts of the stone.
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              Experts inspecting the Rosetta Stone during the International Congress of Orientalists of 1874
            

          


          Turner brought the stone to Britain aboard the captured French frigate L'Egyptienne in February 1802. On March 11, it was presented to the Society of Antiquaries of London. Later it was taken to the British Museum, where it remains. White painted inscriptions on the artifact state "Captured in Egypt by the British Army in 1801" on the left side and "Presented by King George III" on the right.


          


          Translation


          In 1814, the Briton Thomas Young finished translating the enchorial ( demotic) text, and began work on the hieroglyphic script. From 1822 to 1824, Jean-Franois Champollion greatly expanded on this work, and he is known as the translator of the Rosetta Stone. Champollion could read both Greek and Coptic, and figured out what the seven Demotic signs in Coptic were. By looking at how these signs were used in Coptic, he worked out what they meant. Then he traced the Demotic signs back to hieroglyphic signs. By working out what some hieroglyphs stood for, he made educated guesses about what the other hieroglyphs meant.


          In 1858, the Philomathean Society of the University of Pennsylvania published the first complete English translation of the Rosetta Stone. Three undergraduate members, Charles R Hale, S Huntington Jones, and Henry Morton, made the translation. The translation quickly sold out two editions and was internationally hailed as a monumental work of scholarship. In 1988, the British Museum bestowed the honour of including the Philomathean Rosetta Stone Report in its select bibliography of the most important works ever published on the Rosetta Stone. The Philomathean Society maintains a full-scale mold of the stone in its meeting room at the University of Pennsylvania.


          


          Recent History


          The Rosetta Stone has been exhibited almost continuously in the British Museum since 1802. Toward the end of World War I, in 1917, the Museum was concerned about heavy bombing in London and moved the Rosetta Stone to safety along with other portable objects of value. The Stone spent the next two years in a station on the Postal Tube Railway 50 feet below the ground at Holborn.


          The Stone left the British Museum again in October 1972 to be exhibited for one month at the Louvre Museum on the 150th anniversary of the decipherment of hieroglyphic writings with the famous Lettre a M Dacier of Jean-Franois Champollion.


          In July 2003, Egypt demanded the return of the Rosetta Stone. Dr. Zahi Hawass, secretary general of the Supreme Council of Antiquities in Cairo, told the press: "If the British want to be remembered, if they want to restore their reputation, they should volunteer to return the Rosetta Stone because it is the icon of our Egyptian identity." In 2005, Hawass was negotiating for a three-month loan, with the eventual goal of a permanent return. In November 2005, the British Museum sent him a replica of the stone.


          


          Abbreviated-synopsis in English (eighth of text)


          
            
              In the reign of the new king who was Lord of the diadems, great in glory, the stabilizer of Egypt, and also pious in matters relating to the gods, superior to his adversaries, rectifier of the life of men, Lord of the thirty-year periods like Hephaestus the Great, King like the Sun, the Great King of the Upper and Lower Lands, offspring of the Parent-loving gods, whom Hephaestus has approved, to whom the Sun has given victory, living image of Zeus, Son of the Sun, Ptolemy the ever-living, beloved by Ptah;


              In the ninth year, when Atus, son of Atus, was priest of Alexander and of the Savior gods and the Brother gods and the Benefactor gods and the Parent-loving gods and the god Manifest and Gracious; Pyrrha, the daughter of Philinius, being athlophorus for Bernice Euergetis; Areia, the daughter of Diogenes, being canephorus for Arsino Philadelphus; Irene, the daughter of Ptolemy, being priestess of Arsino Philopator: on the fourth of the month Xanicus, or according to the Egyptians the eighteenth of Mecheir.


              THE DECREE: The high priests and prophets, and those who enter the inner shrine in order to robe the gods, and those who wear the hawk's wing, and the sacred scribes, and all the other priests who have assembled at Memphis before the king, from the various temples throughout the country, for the feast of his receiving the kingdom, even that of Ptolemy the ever-living, beloved by Ptah, the god Manifest and Gracious, which he received from his Father, being assembled in the temple in Memphis this day, declared: Since King Ptolemy, the ever-living, beloved by Ptah, the god Manifest and Gracious, the son of King Ptolemy and Queen Arsino, the Parent-loving gods, has done many benefactions to the temples and to those who dwell in them, and also to all those subject to his rule, being from the beginning a god born of a god and a goddesslike Horus, the son of Isis and Osirus, who came to the help of his Father Osirus; being benevolently disposed toward the gods, has concentrated to the temples revenues both of silver and of grain, and has generously undergone many expenses in order to lead Egypt to prosperity and to establish the temples... the gods have rewarded him with health, victory, power, and all other good things, his sovereignty to continue to him and his children forever.

            

          


          The complete Greek text, in English, is about 16001700 words in length, and is about 20 paragraphs long (average 80 words/paragraph).


          


          Idiomatic use


          The term Rosetta Stone has become idiomatic as something that is a critical key to a process of decryption or translation of a difficult problem. For example, "the Rosetta Stone of immunology" and " Arabidopsis, the Rosetta Stone of flowering time (fossils)".


          An algorithm for predicting protein structure from sequence is named Rosetta@home. It makes its predictions by looking at existing protein structure data.


          "Rosetta" is also of a "lightweight dynamic translator" distributed for Mac OS X by Apple. Rosetta enables applications compiled for a RISC processor ( PowerPC) to run on Apple systems using a CISC ( x86) processor.


          Rosetta Stone (software) is also a brand of language learning software.


          In molecular biology, a series of "Rosetta" bacterial cell lines have been developed that contain a number of tRNA genes that are rare in E. coli but common in other organisms, enabling the efficient translation of DNA from those organisms in E. coli.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Rosetta_Stone"
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          ROT13 ("rotate by 13 places", sometimes hyphenated ROT-13) is a simple substitution cipher used in online forums as a means of hiding spoilers, punchlines, puzzle solutions, and offensive materials from the casual glance. ROT13 has been described as the " Usenet equivalent of a magazine printing the answer to a quiz upside down". ROT13 is a variation of the Caesar cipher, developed in ancient Rome.


          ROT13 is its own inverse; that is, to undo ROT13, the same algorithm is applied, so the same action can be used for encoding and decoding. The algorithm provides no real cryptographic security and should never be used for such. It is often cited as a canonical example of weak encryption. ROT13 has inspired a variety of letter and word games on-line, and is frequently mentioned in newsgroup conversations.


          


          Description


          Applying ROT13 to a piece of text merely requires examining its alphabetic characters and replacing each one by the letter 13 places further along in the alphabet, wrapping back to the beginning if necessary. A becomes N, B becomes O, and so on up to M, which becomes Z, then the sequence reverses: N becomes A, O becomes B, and so on to Z, which becomes M. Only those letters which occur in the English alphabet are affected; numbers, symbols, whitespace, and all other characters are left unchanged. Because there are 26 letters in the English alphabet and 26 = 2  13, the ROT13 function is its own inverse:


          
            	ROT13(ROT13(x)) = ROT26(x) = x for any text x.

          


          In other words, two successive applications of ROT13 restore the original text (in mathematics, this is sometimes called an involution; in cryptography, a reciprocal cipher).


          The transformation can be done using a lookup table, such as the following:


          
            
              	ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz
            


            
              	NOPQRSTUVWXYZABCDEFGHIJKLMnopqrstuvwxyzabcdefghijklm
            

          


          For example, in the following joke, the punchline has been obscured by ROT13:

          
How can you tell an extrovert from an
introvert at NSA? Va gur ryringbef,
gur rkgebireg ybbxf ng gur BGURE thl'f fubrf. 



          Transforming the entire text via ROT13 form, the answer to the joke is revealed:

          
Ubj pna lbh gryy na rkgebireg sebz na
vagebireg ng AFN? In the elevators,
the extrovert looks at the OTHER guy's shoes.



          A second application of ROT13 would restore the original.


          


          Usage


          ROT13 was in use in the net.jokes newsgroup by the early 1980s. It is used to hide potentially offensive jokes, or to obscure an answer to a puzzle or other spoiler. A shift of thirteen was chosen over other values, such as three as in the original Caesar cipher, because thirteen is the value which arranges that encoding and decoding are equivalent, thereby allowing the convenience of a single command for both. ROT13 is typically supported as a built-in feature to newsreading software. Email addresses also sometimes encoded with ROT13 to hide them from less sophisticated spam bots.


          ROT13 is equivalent to an encryption algorithm known as a Caesar cipher, attributed to Julius Caesar in the 1st century BC. ROT13 is not intended to be used where secrecy is of any concernthe use of a constant shift means that the encryption effectively has no key, and decryption requires no more knowledge than the fact that ROT13 is in use. Even without this knowledge, the algorithm is easily broken through frequency analysis. Because of its utter unsuitability for real secrecy, ROT13 has become a catchphrase to refer to any conspicuously weak encryption scheme; a critic might claim that "56-bit DES is little better than ROT13 these days." Also, in a play on real terms like "double DES", the terms "double ROT13", "ROT26" or "2ROT13" crop up with humorous intent, including a spoof academic paper "On the 2ROT13 Encryption Algorithm". As applying ROT13 to an already ROT13-encrypted text restores the original plaintext, ROT26 is equivalent to no encryption at all. By extension, triple-ROT13 (used in joking analogy with 3DES) is equivalent to regular ROT13.


          In December 1999, it was found that Netscape Communicator used ROT-13 as part of an insecure scheme to store email passwords. In 2001, Russian programmer Dimitry Sklyarov demonstrated that an eBook vendor, New Paradigm Research Group (NPRG), used ROT13 to encrypt their documents; it has been speculated that NPRG may have mistaken the ROT13 toy exampleprovided with the Adobe eBook software development kitfor a serious encryption scheme. Windows XP uses ROT13 on some of its registry keys.


          


          Letter games and net culture


          
            
              	abcdefghijklmnopqrstuvwxyz

              NOPQRSTUVWXYZABCDEFGHIJKLM
            


            
              	aha  nun

              	ant  nag
            


            
              	balk  onyx

              	bar  one
            


            
              	barf  ones

              	be  or
            


            
              	bin  ova

              	ebbs  roof
            


            
              	envy  rail

              	er  re
            


            
              	errs  reef

              	flap  sync
            


            
              	fur  she

              	gel  try
            


            
              	gnat  tang

              	irk  vex
            


            
              	clerk  pyrex

              	purely  cheryl
            


            
              	PNG  cat

              	SHA  fun
            


            
              	furby  sheol

              	terra  green
            


            
              	what  Jung

              	URL  hey
            


            
              	purpura  Chechen

              	shone  FUBAR
            

          


          ROT13 provides an opportunity for letter games. Some words will, when transformed with ROT13, produce another word. The longest example in the English language is the pair of 7-letter words abjurer and nowhere; there is also the 7-letter pair chechen and purpura. Other examples of words like these are shown in the table.


          The 1989 International Obfuscated C Code Contest (IOCCC) included an entry by Brian Westley. Westley's computer program can be ROT13'd or reversed and still compiles correctly. Its operation, when executed, is either to perform ROT13 encoding on, or to reverse its input.


          The newsgroup alt.folklore.urban coined a wordfurrfuthat was the ROT13 encoding of the frequently encoded utterance "sheesh". "Furrfu" evolved in mid-1992 as a response to postings repeating urban myths on alt.folklore.urban, after some posters complained that "Sheesh!" as a response to newcomers was being overused.


          


          Variants


          ROT47 is a derivative of ROT13 which, in addition to scrambling the basic letters, also treats numbers and common symbols. Instead of using the sequence AZ as the alphabet, ROT47 uses a larger set of characters from the common character encoding known as ASCII. Specifically, all 7-bit printable characters, excluding space, from decimal 33 '!' through 126 '~' are rotated by 47 positions, without special preserving of case. The use of a larger alphabet is intended to produce a more thorough obfuscation than that of ROT13, but because ROT47 introduces numbers and symbols into the mix without discrimination, it's much more obvious that the text has been enciphered.


          Example:

          The Quick Brown Fox Jumps Over The Lazy Dog.

          ...enciphers to...

          %96 "F:4< qC@H? u@I yF>AD ~G6C%96 {2KJ s@8]


          The GNU C library, a set of standard routines available for use in computer programming, contains a functionmemfrob()which has a similar purpose to ROT13, although it is intended for use with arbitrary binary data. The function operates by combining each byte with the binary pattern 00101010 ( 42) using the exclusive or (XOR) operation. This effects a simple XOR cipher. Like ROT13, memfrob() is self-reciprocal, and provides a similar level of security.
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              	Nickname(s): Rotjeknor, Waterstad, Maasstad, Manhattan aan de Maas, Roffa
            


            
              	Motto: Sterker door strijd (Stronger through Struggle)
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Location of Rotterdam
              
            


            
              	Coordinates:
            


            
              	Country

              	Netherlands
            


            
              	Province

              	South Holland
            


            
              	Government
            


            
              	- Mayor

              	Ivo Opstelten
            


            
              	- Aldermen

              	Jeannette Baljeu

              Hamit Karakus

              Orhan Kaya

              Lucas Bolsius

              Jantine Kriens

              Dominic Schrijer

              Roelf de Boer

              Leonard Geluk
            


            
              	Area
            


            
              	-Total

              	319km(123.2sqmi)
            


            
              	-Land

              	206km(79.5sqmi)
            


            
              	- Water

              	113km(43.6sqmi)
            


            
              	Population ( January 1, 2007)
            


            
              	-Total

              	584,046
            


            
              	- Density

              	2,850/km(7,381.5/sqmi)
            


            
              	- Randstad

              	6,659,300
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-Summer( DST)

              	CEST ( UTC+2)
            


            
              	Website: www.rotterdam.nl
            

          


          Rotterdam (pronounced [rɔtərˈdɑm] ) is the 2nd-largest city by population in the Netherlands, located in the province of South Holland in the west of the country. The city, which had a population of 584,046 on 1 January 2007, comprises the soutern part of the Randstad, the 6th-largest metropolitan area in Europe, with a population of 6.7 million inhabitants.


          The port of Rotterdam is the largest in Europe and was the world's busiest port from 1962 to 2004, until it was overtaken by Shanghai. Rotterdam is situated on the banks of the river Nieuwe Maas ('New Meuse'), one of the channels in the delta formed by the Rhine and Meuse rivers. The name Rotterdam derives from a dam in the Rotte river.


          


          Municipality


          On 1 January 2007 (source: Statistics Netherlands), the municipality covered an area of 319 km (206.44 km of which is land) with a population of 584,046. It is part of a larger metropolitan area called Rijnmond ('Mouth of the Rhine') with a total population of about 1.2 million. In 1965, the municipal population of Rotterdam reached its peak of 731,000, but by 1984 it had decreased to 555,000 as a result of suburbanization.


          Rotterdam consists of 11 submunicipalities: Charlois (including Heijplaat), Delfshaven, Feijenoord, Hillegersberg-Schiebroek, Hoek van Holland, Hoogvliet, IJsselmonde, Kralingen-Crooswijk, Noord, Overschie, and Prins Alexander (the most populous submunicipality with around 85,000 inhabitants). Two other areas, Centrum ('Centre') and Pernis, do not have official submunicipality status.


          Rotterdam lies in the Zuidvleugel ('South Wing') of the Randstad ('Rim City') conurbation with 7.5 million inhabitants, the sixth largest metropolitan area in Europe (after Moscow, London, the Ruhr Area, Istanbul, and Paris). The Zuidvleugel includes Leiden, The Hague, Zoetermeer, Delft, Vlaardingen, Schiedam, Capelle aan den IJssel, Spijkenisse and Dordrecht, and has a population of around 3 million.


          


          Municipal additions


          The current size of the municipality of Rotterdam is the result of the amalgamation of the following former municipalities, some of which now are a submunicipality:


          
            	Delfshaven (added on January 30, 1886)


            	Charlois (added on February 28, 1895)


            	Kralingen (added on February 28, 1895)


            	Hoogvliet (added on May 1, 1934)


            	Pernis (added on May 1, 1934)


            	Hillegersberg (added on August 1, 1941)


            	IJsselmonde (added on August 1, 1941)


            	Overschie (added on August 1, 1941)


            	Schiebroek (added on August 1, 1941)

          


          


          History
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              Rotterdam, by Johan Barthold Jongkind (1856)
            

          


          Settlement at the lower end of the fen stream Rotte (or Rotta, as it was then known, from rot, 'muddy' and a, 'water', thus 'muddy water') dates from at least 900. Around 1150, large floods in the area ended development, leading to the construction of protective dikes and dams, including Schielands Hoge Zeedijk ('Schielands High Sea Dike') along the northern banks of the present-day Nieuwe Maas. A dam on the Rotte or 'Rotterdam' was built in the 1260s and was located at the present-day Hoogstraat ('High Street').


          On June 7, 1340, Count Willem IV of Holland granted city rights to Rotterdam, which then had approximately 2000 inhabitants. Around 1350 a shipping canal, the Rotterdamse Schie was completed, which provided Rotterdam access to the larger towns in the north, allowing it to become a local transshipment centre between Holland, England and Germany, and to slowly urbanize.


          The port of Rotterdam slowly but steadily grew into a port of importance, becoming the seat of one of the six 'chambers' of the Vereenigde Oostindische Compagnie (VOC), or the Dutch East India Company.


          The greatest spurt of growth, both in port activity and population, followed the completion of the Nieuwe Waterweg in 1872. The city and harbour started to expand on the south bank of the river. The Witte Huis or White House skyscraper, inspired by American office buildings and built in 1898 in the French Chateau style is evidence of Rotterdam's rapid growth and success. It was at the time of completion the tallest office building in Europe, with a height of 45 m.


          The German army invaded the Netherlands on May 10, 1940. Germany had planned to conquer the country in one day, but after meeting unexpectedly fierce resistance, it finally forced the Dutch army to capitulate on May 14, 1940 by bombing Rotterdam and threatening to bomb other cities. The heart of the city was almost completely destroyed by the German Luftwaffe, and 800 people were killed, while about 80,000 others were made homeless. Ossip Zadkine later captured the event strikingly with his statue Stad zonder hart ('City without a heart'). The City Hall survived the bombing. The Germans carefully avoided it during the bombing, as it was assigned to be their headquarters of the region during the war. The statue is now located near the Leuvehaven, not far from the Erasmusbrug in the centre of the city, on the north shore of the river Nieuwe Maas. From the 1950s through the 1970s, the city was rebuilt. It remained quite windy and open until the city councils from the 1980s on began developing an active architectural policy. Daring and new styles of apartments, office buildings and recreation facilities resulted in a more ' livable' city center with a new skyline. In the 1990s, a new business centre on the south bank of the river, the Kop van Zuid was built.


          


          Demographics


          With 55% of the inhabitants earning a low income, Rotterdam has its fair share of typical urban problems, such as dilapidated inner city areas.


          


          Ethnic make-up of the city
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              Mevlana Mosque, Rotterdam
            

          


          Figures are from 2006:


          
            	Total: 588,718


            	Dutch: 317,943


            	Surinamese: 52,329


            	Turkish: 45,415


            	Moroccan: 36,831


            	Antillean / Aruban: 19,701


            	South-European: 17,774


            	Other non-industrialised nations: 66,464


            	Other industrialised nations: 32,261

          


          In the Netherlands, Rotterdam has the highest percentage of foreigners from non-industrialised nations. Nearly 50% of the population are not native to the Netherlands or have at least one parent born outside the country. Recent figures show that Muslims comprise close to 25% of the city's population. The city is home to one of the largest Cape Verdean communities in the world, as well as the largest Dutch Antillean community.


          


          Historical population


          
            	1796: 53,200 inhabitants


            	1830: 72,300


            	1849: 90,100


            	1879: 148,100


            	1899: 318,500


            	1925: 547,900


            	1965: 731,000


            	1984: 555,000


            	2005: 596,407


            	2006: 588,576

          


          


          Geography
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              climate diagram
            

          


          Rotterdam is divided into a northern and a southern part by the river Nieuwe Maas, connected by (from west to east): the Beneluxtunnel; the Maastunnel; the Erasmusbrug ('Erasmus Bridge'); a subway tunnel; the Willemsspoortunnel ('Willems railway tunnel'); the Willemsbrug ('Willems Bridge'); the Koninginnebrug ('Queen's Bridge'); and the Van Brienenoordbrug ('Van Brienenoord Bridge'). The former railway lift bridge De Hef ('the Lift') is preserved as a monument in lifted position between the Noordereiland ('North Island') and the south of Rotterdam.


          The city center is located on the northern bank of the Nieuwe Maas, although recent urban development has extended the centre to parts of southern Rotterdam known as De Kop van Zuid ('the Head of South', i.e. the northern part of southern Rotterdam). From its inland core, Rotterdam reaches the North Sea by a swathe of predominantly harbour area.


          Built mostly behind dikes, large parts of the Rotterdam are below sea level. For instance, the Prins Alexander Polder in the northeast of Rotterdam extends 6 meters below sea level, or rather below Normaal Amsterdams Peil (NAP) or 'Amsterdam Ordnance Datum'. The lowest point in the Netherlands (6.76meters (22ft) below NAP) is situated just to the east of Rotterdam, in the municipality of Nieuwerkerk aan den IJssel.


          The Rotte river no longer joins the Nieuwe Maas directly. Since the early 1980s, when the construction of Rotterdams second subway line interfered with the Rottes course, its waters have been pumped through a pipe into the Nieuwe Maas via the Boerengat.


          


          Commerce and industry


          Rotterdam is home to the Dutch half of consumer goods giant Unilever, and Mittal Steel Company N.V., subsidiary of Luxembourg-based Arcelor Mittal, the world's largest steel company.


          The Erasmus University has a strong focus on research and education in management and economics. The University is located on the east side of the city and is surrounded by numerous multinational firms. On Brainpark I, Brainpark II, Brainpark III and Het Rivium are located offices of Deloitte, PricewaterhouseCoopers, AIG, KPMG, CMG, Sodexo, Coca Cola Company, Cap Gemini, Ernst and Young, etc. In the centre of the city are the above-mentioned Unilever offices, but also Robeco, Fortis (including Mees Pierson and Stad Rotterdam Verzekeringen), ABN AMRO, ING (Nationale Nederlanden), and the Rotterdam WTC.


          


          Ports
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          Rotterdam has the largest port in Europe, with the rivers Meuse and Rhine providing excellent access to the hinterland upstream reaching to Basel, Switzerland and into France. In 2003 Singapore took over, and in 2005 Shanghai, as the world's busiest port. In 2006, Rotterdam was the world's seventh largest container port in terms of Twenty-foot equivalent units (TEU) handled.


          The port's main activities are petrochemical industries and general cargo handling and transshipment. The harbour functions as an important transit point for bulk materials and between the European continent and overseas. From Rotterdam goods are transported by ship, river barge, train or road. In 2007, the Betuweroute, a new fast freight railway from Rotterdam to Germany, has been completed.


          In 1872, the Nieuwe Waterweg ('New Waterway') opened, a ship canal constructed to keep the city and port of Rotterdam accessible to seafaring vessels as the natural Meuse-Rhine channels silted up. The canal proper measures approximately 6.5kilometers (4mi) from the western tips of its protruding dams to the Maeslantkering ('Maeslant Barrier'). Many maps, however, include the Scheur as part of the Nieuwe Waterweg, leading to a length of approximately 19.5kilometers (12mi).


          In the first half of the twentieth century, the port's centre of gravity shifted westward towards the North Sea. Covering 105square kilometers (40.5sqmi), the port of Rotterdam now stretches over a distance of 40kilometers (25mi). It consists of the city center's historic harbour area, including Delfshaven; the Maashaven/Rijnhaven/ Feijenoord complex; the harbors around Nieuw-Mathenesse; Waalhaven; Vondelingenplaat; Eemhaven; Botlek; Europoort, situated along the Calandkanaal, Nieuwe Waterweg and Scheur (the latter two being continuations of the Nieuwe Maas); and the reclaimed Maasvlakte area, which projects into the North Sea.


          The construction of a second Maasvlakte received initial political approval in 2004, but was stopped by the Raad van State (the Dutch Council of State, which advises the government and parliament on legislation and governance) in 2005, because the plans did not take enough account of environmental issues. On October 10, 2006, however, approval was acquired to start construction in 2008, aiming for the first ship to anchor in 2013.


          


          Education


          Rotterdam has one major university, the Erasmus University Rotterdam, named after one of the city's famous former inhabitants, Desiderius Erasmus. Many of the departments are world renowned. The Woudestein campus houses (among others) the Rotterdam School of Management, which is a top ranked business school. In Financial Times' 2005 rankings it placed 29th globally and 7th in Europe. In the 2006 rankings of European Masters of Management, the school reached a second place with the CEMS Master in Management and a thirteenth place with its RSM Master in Management. The university is also home to Europe's largest student association, STAR Study Association RSM Erasmus University.


          The Hoboken campus of EUR houses the Dijkzigt (general) hospital, the Sophia Hospital (for children) and the Medical Department of the University. These are known collectively as the Erasmus Medical Centre, which is ranked third worldwide for medical research, behind the Harvard University and Johns Hopkins University. As a combined medical treatment and research centre it is particularly noted for its patient cohort studies in which large numbers of patients are followed for long periods of time.


          There are also three Hogescholen (lower lever universities) in Rotterdam. These schools award their students a Bachelor's degree and postgraduate or Master's degree. The three Hogescholen are Hogeschool Rotterdam, Hogeschool INHOLLAND and Hogeschool voor Muziek en Dans (uni for music and dance) which is also know as CodArts.


          


          Culture


          Alongside Porto, Rotterdam was European Capital of Culture in 2001. The city has its own orchestra, the Rotterdam Philharmonic Orchestra with its world famous musical director Valery Gergiev, a large congress and concert building called De Doelen, plus many theatres (including the new Luxor theatre) and movie theatres. The Ahoy complex in the south of the city is used for pop concerts, exhibitions, tennis tournaments and other activities. A major zoo called Diergaarde Blijdorp is situated at the northwest side of Rotterdam, complete with a walkthrough sea aquarium called the Oceanium.


          The city is home to the Rotterdam Academy of Fine Arts ('Willem de Kooning Akademie').


          Rotterdam is currently going through somewhat of a renaissance, with some urban renewal projects featuring ambitious architecture, an increasingly sparkling nightlife, and a host of summer festivals celebrating the city's multicultural population and identity, such as the Caribbean-inspired ' Summer Carnival', the Dance Parade, Rotterdam 666, the Metropolis pop festival and the World Harbour days. There are also the International Film Festival in January, the Poetry International Festival in June, the North Sea Jazz Festival in July, the Valery Gergiev Festival in September, September in Rotterdam and the World of the Witte de With. In June 1970, The Holland Pop Festival (which featured Jefferson Airplane, The Byrds, Canned Heat, It's a Beautiful Day, and Santana) was held and filmed at the Stamping Grounds in Rotterdam.


          The self-image of the city is that of a no-nonsense workers' city. In that sense, there is a healthy competition with Amsterdam, which is often viewed as the cultural capital of the Netherlands. There is a saying: "Amsterdam to party, Den Haag (The Hague) to live, Rotterdam to work". Another one, more popular by Rotterdammers, is "Money is earned in Rotterdam, divided in The Hague and spent in Amsterdam".


          Rotterdam has had a rich hiphop scene since the early 1980s. It is also the home of Gabber, a type of music popular in the mid-1990s, with hard beats and samples. Bands like Neophyte and Rotterdam Terror Corps (RTC) started in Rotterdam.


          The main cultural organisations in Amsterdam, such as the Concertgebouw and Holland Festival, have joint forces with similar organisations in Rotterdam, via A'R'dam. In 2007 these organisations published with plans for co-operation. One of the goals is to strengthen the international position of culture and art in the Netherlands in the international context.


          


          Museums


          Rotterdam has many museums. Well known museums are the Boijmans-van Beuningen Museum, the NAi ( Netherlands Architecture Institute), the Historisch Museum (Historical museum), the Volkenkundig Museum (foreign peoples and cultures), the Kunsthal (design by Rem Koolhaas),the centre for contemporary art Witte de With, the Maritiem Museum and the Brandweermuseum (Fire brigade museum). Other museums include the tax museum, the nature historical museum, historical museum the Dubbelde Palmboom and the Schielandhuis. At the historical shipyard and museum Scheepswerf 'De Delft the reconstruction of Ship of the Line 'De Delft' can be visited.


          


          Architecture and skyline
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          In 1898, the 45 meter high-rise office building, the White House, was completed, at that time the tallest office building in Europe.


          In the first decades of the 20th century, some influential architecture in the modern style was built in Rotterdam. Notable are the Van Nelle fabriek (1929) a monument of modern factory design by Brinkman en Van der Vlugt, the Jugendstil clubhouse of the Royal Maas Yacht Club designed by Hooijkaas jr. en Brinkman (1909), and Feyenoord's football stadium de Kuip (1936) also by Brinkman en Van der Vlugt. The architect J. J. P. Oud was a famous Rotterdammer in those days. During the early stages of World War II the center of Rotterdam was bombed by the Germans, destroying much of the older buildings in the center of the city. After initial crisis re-construction the centre of Rotterdam has become the site of ambitious new architecture.


          Rotterdam is also famous for its Kubuswoningen or cube houses built by architect Piet Blom in 1984. In addition to that there are many international well known architects based in Rotterdam like O.M.A ( Rem Koolhaas), MVRDV, Neutelings & Riedijk and Erick van Egeraat to name a few.
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          Rotterdam houses several of the tallest structures in the Netherlands.


          
            	The Erasmus Bridge (1996) is a 2,600-foot (790m) cable stayed bridge linking the north and south of Rotterdam. It is held up by a 138meters (453ft) tall pylon with a characteristic bend, earning the bridge its nickname 'De Zwaan' ('the Swan').


            	Rotterdam has the tallest residential building in the Netherlands: the Montevideo Tower (524-foot (160m)).


            	Rotterdam is also home to the tallest office building 'Delftse Poort' (520-foot (160m)) which houses Nationale-Nederlanden insurance company, part of ING Group.


            	The city also houses the 186meters (610ft) tall Euromast, which has long been a major tourist attraction. It was built in 1960, initially reaching a height of 101meters (331ft); in 1970, the Euromast was extended by 85meters (279ft) to its current height.

          


          Rotterdam has a reputation in being a platform for architectural development and education through the Berlage Institute, a postgraduate laboratory of architecture, and the NAi ( Netherlands Architecture Institute), which is open to the public and has a variety of good exhibitions on architecture and urban planning issues.


          Rotterdam is standing in the best European SkylineTop together with Frankfurt, Warsaw and Paris. Over 30 new highrise projects are being developed at the moment, including the 165meters (541ft) high 'Maas Tower', the 'New Orleans Tower', which will be about 158meters (518ft) and the Zalmhaven Urban Tower 195meters (640ft).


          


          Sports


          Rotterdam is the home of two Eredivisie ('Honorary Division', or Dutch Premier League) football clubs, Feyenoord and Sparta, and one Eerste Divisie club, Excelsior. Rotterdam also has two Hoofdklasse (main class) club, PVV DOTO and TOGR.


          Feyenoord, founded in 1908 and the dominant of the three, has won fourteen national titles since the introduction of professional football in the Netherlands. It won the European Cup as the first Dutch club in 1970, and won the World Cup for club teams in the same year. In 1974, they were the first Dutch club to win the UEFA Cup and in 2002, Feyenoord won the UEFA Cup again. In 2008, the year of their 100-year-anniversary, Feyenoord won the KNVB-cup. Seating 51,480, its stadium, called Stadion Feijenoord but popularly known as De Kuip ('the Tub'), is the second largest in the country. De Kuip, located in the southeast of the city, has hosted many international football games, including the final of Euro 2000 and has been awarded a FIFA 5 star ranking. And Feyenoord has the biggest supporters group in the Netherlands.


          Sparta, founded in 1888 and situated in the northwest of Rotterdam, won the national title in 1959; Excelsior (founded 1902), in the northeast, has never won any.


          Rotterdam has its own annual international marathon, which offers one of the fastest courses in the world. From 1985 until 1998, the world record was set in Rotterdam, first by Carlos Lopes and later in 1988 by Belayneh Dinsamo. The marathon starts and ends on the Coolsingel in the heart of Rotterdam.


          Since 1972 Rotterdam hosts the ABN AMRO World Tennis Tournament, part of the ATP Tour.


          Members of the student rowing club Skadi were part of the ' Holland Acht', winning a gold medal at the olympics in 1996.


          In field hockey, Rotterdam has the largest hockey club in the Netherlands, HC Rotterdam, with its own stadium in the north of the city and nearly 2,400 members. The first men's and women's teams both play on the highest level in the Dutch Hoofdklasse.


          Rotterdam is home to the most successful European baseball team, Neptunus Rotterdam, winning the most European Cups.


          Since 1986, the city has selected its best sportsman, woman and team at the Rotterdam Sports Awards Election, held in December.


          Motor cycle speedway was staged in the Feyenoord Stadium after the second world war. The team which raced in a Dutch league was known as the Feyenoord Tigers. The team included Dutch riders and some English and Australian riders.


          


          Shopping


          Well-known streets in Rotterdam are the shopping centre the Lijnbaan (the first set of pedestrian streets of the country, opened in 1953), the Hoogstraat, the Coolsingel with the city hall, and the Weena, which runs from the Central Station to the Hofplein (square). A modern shopping venue is the Beurstraverse ('Stock Exchange Traverse), better known by the informal name ' Koopgoot' ('Buying/Shopping Gutter', after its low-lying position, crossing Rotterdam's main street Coolsingel below street level).


          The main shopping venue in the south of Rotterdam is Zuidplein, which lies close to Ahoy' Rotterdam, an accommodation center for shows, exhibitions, sporting events, concerts and congresses. Another prominent shopping centre, called Alexandrium (sometimes still called by its former name Oosterhof), lies in the east of Rotterdam. It includes a large kitchen and furniture centre.


          


          Yearly events


          
            	January: International Film Festival Rotterdam


            	April-June

              
                	Rotterdam Marathon


                	Dunya Festival

              

            


            	July: Metropolis Music Festival


            	August: Pleinbioscoop


            	June till September: the Rotterdam Summer festivals, including

              
                	North Sea Jazz Festival (second weekend of July)


                	Summer Carnival


                	Formula 1 race car demonstrations


                	FFWD Heineken Dance Parade ( technoparade)

              

            


            	September:

              
                	World Port Days (2006: 1, 2 and 3 September)


                	Gergiev Festival Rotterdam


                	Qlimax Dance party


                	Wereld van Witte de With (Art and culture festival in the famous Witte de With Straat in the heart of the city)

              

            

          


          


          Transportation


          Rotterdam is well connected in international, national, regional and local public transport systems, as well as by the Dutch motorway system.


          


          Motorways
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          There are several motorways which run to/from Rotterdam. The following four are part of its 'Ring' ( beltway):


          
            	A20 (Ring North): Hoek van Holland - Rotterdam - Gouda


            	A16 (Ring East): Rotterdam - Breda (- Belgium)


            	A15 (Ring South): Europoort - Rotterdam - Nijmegen


            	A4 (Ring West).

          


          The following two other motorways also serve Rotterdam:


          
            	A13, The Hague - Rotterdam


            	A29, Bergen op Zoom - Rotterdam

          


          


          Airport


          Although much smaller than the international hub Schiphol airport, Rotterdam Airport (formerly known as Zestienhoven) is the third largest airport in the country, just behind Eindhoven Airport. Located north of the city, it has shown a very strong growth over the past five years, mostly caused by the growth of the low-cost carrier market. For business travelers Zestienhoven Airport offers advantages due to rapid handling of passengers and baggage. Environmental regulations make further growth uncertain.


          


          Train
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          Rotterdam is well connected to the Dutch railroad system, and has several international connections. The train system hosts:


          Four trainlines


          
            	South direction Dordrecht-and further (including international to Belgium/France)


            	West direction Hoek van Holland


            	North-West direction The Hague, Amsterdam


            	North-East direction Utrecht


            	A fifth alternative train system to the Hague, the Hofplein Line was converted to the light-rail system Randstadrail in 2006.

          


          The four operating trainlines serve seven railway stations within the city boundaries (Rotterdam Centraal, Rotterdam Blaak, Rotterdam Alexander, Rotterdam Noord, Rotterdam Zuid, Rotterdam Lombardijen, Rotterdam Stadion (next to De Kuip, only open for events).


          Main connections


          
            	Direct international services to Belgium and France via high speed train system: Thalys


            	Frequent international trains to Antwerp and Brussels, Belgium


            	Frequent services within the Netherlands:

              
                	Intercity line to The Hague, Leiden, Schiphol airport and Amsterdam (north)


                	Intercity line to Utrecht and on to Deventer or Enschede (the east), Leeuwarden (north-west) or Groningen (north-east)


                	Intercity line to Dordrecht, Roosendaal and on to Vlissingen (south west)


                	Intercity line to Dordrecht, Breda, Tilburg, Eindhoven and Venlo (south east)


                	Hourly services throughout the night connecting to Delft, The Hague, Leiden, Schiphol airport, Amsterdam, and, with a detour, Utrecht.


                	Several semi-fast services and local trains originate or call at Rotterdam Centraal; semi-fast services Amsterdam-Breda.

              

            


            	Detailed information available from the site of the Nederlandse Spoorwegen (Dutch Railways)

          


          


          Light Rail


          To bridge the gap between national train services and local public transportation the Dutch Randstad has developed a regional lightrail system called Randstad Rail. First trains ran in September 2006.


          


          Metro


          In 1968 Rotterdam was the first Dutch city to open a metro system. Currently the system consists of two main lines, each of which has some variants.
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              Rotterdam metro
            

          


          
            	Erasmus Line: Rotterdam Central station - Albrandswaard (Rhoon, Poortugaal) - Hoogvliet - Spijkenisse


            	Caland Line: two lines from the northeast of Rotterdam (Ommoord and since September 2005 to the new constructed neighbourhood Nesselande (before it ended at Zevenkamp which is one stop before Nesselande), both in Prins Alexander) and one from Capelle aan den IJssel join; the combined line terminated in the west of Rotterdam, but on November 4, 2002, an extension was opened: the line now connects to the main railway network at Schiedam railway station, has a stop in Pernis and joins the Erasmus Line in Hoogvliet; trains on the Caland Line, like those on the Erasmus Line, terminate in Spijkenisse.

          


          
            	The eastern parts of the Caland Line have some level crossings (with priority), and could therefore be called light rail instead of metro; however, they are integrated in the system; these parts have overhead wires, while the rest has a third rail, the vehicles can handle both.

          


          


          Tram


          Rotterdam offers 10 tramlines with a total length of 93.4 kilometers.


          


          Bus


          Rotterdam offers 38 buslines with a total length of 432.7 kilometers.


          


          Fast ferry


          Every half hour a fast ferry goes from Rotterdam to Dordrecht and vice versa. The trip takes an hour, inclusive stops along the way. The ferry can carry about 130 passengers and there is space for 60 bicycles. The stops are:


          
            	Rotterdam Willemskade - Krimpen aan den IJssel Stormpolder - Ridderkerk De Schans - Alblasserdam Kade - Papendrecht Westeind - Dordrecht Merwekade.
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          "Roundheads" was the nickname given to the Puritan supporters of Parliament during the English Civil Wars. Roundhead political and religious factions included (but were not limited to) Presbyterians, classical republicans, Levellers, and Independents. Today, Roundheads are most associated with Oliver Cromwell, who rose to prominence as an MP and Parliamentary soldier, and eventually imposed unity on the various Parliamentary factions by establishing himself as Lord Protector in 1653. The Roundheads' enemies, the Royalist supporters of King Charles I, were nicknamed Cavaliers.


          


          Etymology


          During the war and for a time afterwards, "Roundhead" appeared to have been first used as a term of derision, towards the end of 1641 when the debates in Parliament on the Bishops Exclusion Bill were causing riots at Westminster. Some of the Puritans, but by no means all, wore their hair closely cropped round the head, and there was thus an obvious contrast between them and the men of courtly fashion with their long ringlets. One authority says of the crowd which gathered there: "They had the hair of their heads very few of them longer than their ears, whereupon it came to pass that those who usually with their cries attended at Westminster were by a nickname called Roundheads."


          According to John Rushworth (Historical Collections), the word was first used on 27 December 1641 by a disbanded officer named David Hide, who during a riot is reported to have drawn his sword and said he would "cut the throat of those round-headed dogs that bawled against bishops".


          The principal advisor to Charles II, the Earl of Clarendon (History of the Rebellion, volume IV. page 121) remarks on the matter: "and from those contestations the two terms of 'Roundhead' and 'Cavalier' grew to be received in discourse,... they who were looked upon as servants to the king being then called 'Cavaliers,' and the other of the rabble contemned and despised under the name of 'Roundheads' ".


          Richard Baxter ascribes the origin of the term to a remark made by Queen Henrietta Maria at the trial of the Earl of Strafford; referring to John Pym, she asked who the roundheaded man was.


          


          History


          The Roundheads eventually won the Second Civil War in 1648, and Charles I was executed in 1649. There was further fighting in Ireland and Scotland, and Cromwell defeated at Scots invasion in support of Charles II at the Battle of Worcester in 1651. These events are sometimes called the Third Civil War, although strictly speaking Scotland was a foreign power.


          In the New Model Army it was a punishable offense to call a fellow soldier a "Roundhead". The name remained in use to describe those with republican tendencies until after the Glorious Revolution of 1688.


          In general, modern historians deprecate the use of the term 'Roundhead' except in discussions of its use during the Civil Wars.
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Magnoliopsida

                  


                  
                    	Order:

                    	Rosales

                  


                  
                    	Family:

                    	Rosaceae

                  


                  
                    	Subfamily:

                    	Maloideae

                  


                  
                    	Genus:

                    	Sorbus

                  


                  
                    	Subgenus:

                    	Sorbus

                  

                

              
            


            
              	Species
            


            
              	
                Sorbus subgenus Sorbus

                Sorbus aucuparia - European Rowan

                Sorbus americana - American Rowan

                Sorbus cashmiriana - Kashmir Rowan

                Sorbus commixta - Japanese Rowan

                Sorbus decora - Showy Rowan

                Sorbus esserteauiana - Esserteau's Rowan

                Sorbus glabrescens - White-fruited Rowan

                Sorbus harrowiana - Harrow Rowan

                Sorbus hupehensis - Hubei Rowan

                Sorbus insignis

                Sorbus matsumurana

                Sorbus maderensis - Madeira Rowan

                Sorbus microphylla - Small-leaf Rowan

                Sorbus oligodonta - Kite-leaf Rowan

                Sorbus pseudovilmorinii

                Sorbus reducta - Dwarf Rowan

                Sorbus rufo-ferruginea

                Sorbus rufopilosa - Tsema Rowan

                Sorbus sargentiana - Sargent's Rowan

                Sorbus scalaris - Ladder Rowan

                Sorbus sitchensis - Sitka Rowan

                Sorbus vilmorinii - Vilmorin's Rowan

                Plus several other species

                Sorbus subgenus Aria

                Sorbus Other subgenera

              
            

          


          The rowans are plants in the family Rosaceae, in the genus Sorbus, subgenus Sorbus. They are native throughout the cool temperate regions of the Northern Hemisphere, with the highest species diversity in the mountains of western China and the Himalaya, where numerous apomictic microspecies occur.


          


          Botany
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          Rowans are mostly small deciduous trees 10-20 m tall, though a few are shrubs. The leaves are arranged alternately, and are pinnate, with (7-)11-35 leaflets; a terminal leaflet is always present. The flowers are borne in dense corymbs; each flower is creamy white, and 5-10 mm across with five petals. The fruit is a small pome 4-8 mm diameter, bright orange or red in most species, but pink, yellow or white in some Asian species. The fruit are soft and juicy, which makes them a very good food for birds, particularly waxwings and thrushes, which then distribute the rowan seeds in their droppings.


          Rowan is used as a food plant by the larvae of some Lepidoptera species; see Lepidoptera that feed on Sorbus.


          The best-known species is the European Rowan Sorbus aucuparia, a small tree typically 4-12 m tall growing in a variety of habitats throughout northern Europe and in mountains in southern Europe and southwest Asia. Its berries are a favourite food for many birds and are a traditional wild-collected food in Britain and Scandinavia. It is one of the hardiest European trees, occurring to 71 north in Vard in Arctic Norway, and has also become widely naturalised in northern North America.


          
            [image: Rowan flowers]

            
              Rowan flowers
            

          


          The greatest diversity of form as well as the largest number of species is in Asia, with very distinctive species such as Sargent's Rowan Sorbus sargentiana with large leaves 20-35 cm long and 15-20 cm broad and very large corymbs with 200-500 flowers, and at the other extreme, Small-leaf Rowan Sorbus microphylla with leaves 8-12 cm long and 2.5-3 cm broad. While most are trees, the Dwarf Rowan Sorbus reducta is a low shrub to 50 cm tall. Several of the Asian species are widely cultivated as ornamental trees.


          North American native rowans include the American mountain-ash Sorbus americana and Showy mountain-ash Sorbus decora in the east and Sitka mountain-ash Sorbus sitchensis in the west.


          For other Sorbus species, see whitebeam (Sorbus subgenus Aria) and the genus article Sorbus. Numerous hybrids, mostly behaving as true species reproducing by apomixis, occur between rowans and whitebeams; these are variably intermediate between their parents but generally more resemble whitebeams and are usually grouped with them (q.v.).


          


          Uses
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          Rowans are excellent small ornamental trees for parks, gardens and wildlife areas. Several of the Chinese species, such as White-fruited rowan (Sorbus glabrescens) are popular for their unusual berry colour, and Sargent's rowan (Sorbus sargentiana) for its exceptionally large clusters of fruit. Numerous cultivars have also been selected for garden use, several of them, such as the yellow-fruited Sorbus 'Joseph Rock', of hybrid origin. They are very attractive to fruit-eating birds, which is reflected in the old name "bird catcher". The wood is dense and used for carving and turning and for tool handles and walking sticks.


          


          Rowan berries as food
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          The berries of European Rowan (Sorbus aucuparia) can be made into a slightly bitter jelly which in Britain is traditionally eaten as an accompaniment to game, and into jams and other preserves, on their own, or with other fruits. The berries can also be a substitute for coffee beans, and have many uses in alcoholic beverages: to flavour liqueurs and cordials, to produce country wine, and to flavour ale.


          Rowan cultivars with superior fruit for human food use are available but not common; mostly the fruits are gathered from wild trees growing on public lands.


          Rowan berries contain sorbic acid, an acid that takes its name from the Latin name of the genus Sorbus. Raw berries also contain parasorbic acid (about 0.4%-0.7% in the European rowan), which causes indigestion and can lead to kidney damage, but heat treatment ( cooking, heat- drying etc.) and, to a lesser extent, freezing, neutralises it, by changing it to the benign sorbic acid. Luckily, they are also usually too astringent to be palatable when raw. Collecting them after first frost (or putting in the freezer) cuts down on the bitter taste as well.


          


          Folk-medicinal uses


          Fresh rowan berry juice is usable as a laxative, gargle for sore throats, inflamed tonsils, hoarseness, and as a source of vitamins A and C. Rowan berry jam will remedy diarrhea. An infusion of the berries will benefit hemorrhoids and strangury. The bark can also be used as an astringent for loose bowels and vaginal irritations. Rowan is also used for eye irritations, spasmic pains in the uterus, heart/bladder problems, neuralgia, gout and waist constrictions.


          


          Mythology and folklore


          The European rowan (S. aucuparia) has a long tradition in European mythology and folklore. It was thought to be a magical tree and protection against malevolent beings.


          The density of the rowan wood makes it very usable for walking sticks and magician's staves. This is why druid staffs, for example, have traditionally been made out of rowan wood, and its branches were often used in dowsing rods and magic wands. Rowan was carried on vessels to avoid storms, kept in houses to guard against lightning, and even planted on graves to keep the deceased from haunting. It was also used to protect one from witches. Often birds' droppings contain rowan seeds, and if such droppings land in a fork or hole where old leaves have accumulated on a larger tree, such as an oak or a maple, they may result in a rowan growing as an epiphyte on the larger tree. Such a rowan is called a "flying rowan" and was thought of as especially potent against witches and their magic, and as a counter-charm against sorcery. Rowan's alleged protection against enchantment made it perfect to be used in making rune staves (Murray, p. 26), for metal divining, and to protect cattle from harm by attaching sprigs to their sheds. Leaves and berries were added to divination incense for better scrying.


          In Finland and Sweden, the number of berries on the trees was used as a predictor of the snow cover during winter. This is now considered mere superstition, as fruit production is related to weather conditions the previous summer, with warm, dry summers increasing the amount of stored sugars available for flower and fruit production; it has no predictive relationship to the weather of the next winter.


          


          Etymology and other names


          The name "rowan" is derived from the Old Norse name for the tree, raun or rogn. Linguists believe that the Norse name is ultimately derived from a proto-Germanic word *raudnian meaning "getting red" and which referred to the red foliage and red berries in the autumn. Rowan is one of the most familiar wild trees in the British Isles, and has acquired numerous English folk names. The following are recorded folk names for the rowan: Delight of the eye (Luisliu), Mountain ash, Quickbane, Quickbeam, Quicken (tree), Quickenbeam, Ran tree, Roan tree, Roden-quicken, Roden-quicken-royan, Round wood, Round tree, Royne tree, Rune tree, Sorb apple, Thor's helper, Whispering tree, Whitty, Wicken-tree, Wiggin, Wiggy, Wiky, Witch wood, Witchbane, Witchen, Witchen tree. Many of these can be easily linked to the mythology and folklore surrounding the tree. In Gaelic, it is Rudha-an (red one, pronounced quite similarly to English "rowan").


          One particularly confusing name for rowans, used primarily in North America, is " mountain ash", which falsely implies that it is a species of ash (Fraxinus). The name arises from the superficial similarity in leaf shape of the two trees; in fact, the rowan does not belong to the ash family, but is closely related to the apples and hawthorns in the rose family.


          In the Canadian province of Newfoundland and Labrador this species is commonly referred to as a "Dogberry" tree.
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          Rowan Douglas Williams, DD, PC, FBA (born June 14, 1950 in Swansea, Wales) is the 104th and current Archbishop of Canterbury, metropolitan of the province of Canterbury, Primate of All England, senior archbishop of the Church of England and the symbolic head of the worldwide Anglican Communion. Williams is also a distinguished theologian and poet.


          


          Biography


          Williams was born in Swansea, Wales, into a Welsh-speaking family. He was educated at Dynevor School, Swansea; Christ's College, Cambridge, where he studied theology; and Wadham College, Oxford, where he took his DPhil in 1975.


          He lectured at the College of the Resurrection in Mirfield, West Yorkshire for two years. In 1977 he returned to Cambridge to teach theology, first at Westcott House, having been ordained deacon in Ely cathedral that year and was ordained priest in 1978. Unusually, he undertook no formal curacy until 1980 when he served at St George's Chesterton until 1983, having been appointed as a lecturer in Divinity at the University of Cambridge. In 1984 he became dean and chaplain of Clare College, Cambridge and, in 1986, at the very young age of 36, he was appointed to the Lady Margaret Professorship of Divinity at the University of Oxford and thus also a residentiary canon of Christ Church. He was awarded the degree of Doctor of Divinity in 1989.


          In 1991 Dr Williams was appointed and consecrated Bishop of Monmouth in the Anglican Church in Wales. In 1997 he was proposed as a potential Bishop of Southwark. George Carey, the then Archbishop of Canterbury, asked Dr Williams to distance himself from his writings sympathetic to the cause of gay rights, but he declined and was not nominated to the post. He continued in his post as Bishop of Monmouth and in 1999 he was elected Archbishop of Wales. In 2002 he was announced as the successor to George Carey as Archbishop of Canterbury - the senior archbishop of the Church of England - and primus inter pares of the Anglican Communion. As a bishop of the disestablished Church in Wales, Williams was the first Archbishop of Canterbury since the English Reformation to be appointed from a position outside the state Church of England. He was enthroned on 27 February 2003 as the 104th Archbishop of Canterbury.


          Since he became a bishop several institutions have granted him honorary degrees and fellowships, such as Kent, Cambridge, Oxford and Roehampton universities.


          In 2005 he was inaugurated as the first Chancellor of Canterbury Christ Church University. This was in addition to his ex officio role as Visitor at King's College London and at the University of Kent. The University of Cambridge awarded him an honorary Doctorate in Divinity in 2006. In April 2007, Trinity College and Wycliffe College, both associated with the University of Toronto, awarded him a joint Doctor of Divinity degree during his first visit to Canada since being enthroned.


          Dr Williams is a noted poet and translator of poetry. His collection The Poems of Rowan Williams, published by Perpetua Press, was longlisted for the Wales Book of the Year award in 2004. Beside his own poems, which have a strong spiritual and landscape flavour, the collection contains several fluent translations from Welsh poets. He got into trouble with the press for allegedly supporting a ' pagan organisation', the Welsh Gorsedd of Bards, which promotes Welsh language and literature and uses druidic ceremonial but is actually not religious in nature. His wife, Jane Williams, is a writer and lecturer in theology. They married in 1981 and have two children, Rhiannon (born 1988) and Pip (born 1996).


          Dr Williams' summer residence is in the Oxfordshire town of Charlbury and when resident on Sundays he worships at the local church.


          Traditionally, as Archbishop of Canterbury, Dr Williams acts as a governor of Charterhouse School


          Dr Williams is also patron of the Peace Mala Youth Project For World Peace since 2002, and led the ceremony that launched the charity as one of his last engagements as Archbishop of Wales .


          He speaks or reads eight languages: English, Welsh, Spanish, French, German, Russian, Latin and Greek.


          


          Appointment as Archbishop of Canterbury


          Williams' appointment to Canterbury was widely predicted. A churchman who had demonstrated a huge range of interests in social and political matters, he was widely regarded, by academics and others, as a figure who could make Christianity credible to the intelligent unbeliever. As a patron of Affirming Catholicism his appointment was a considerable departure from that of his predecessor and his views, not least those expressed in a widely published lecture on homosexuality (see below), were seized on by a number of Evangelical and conservative Anglicans. The issue had begun to divide the communion, however, and the Archbishop, in his position as nominal 'head' of the Anglican Communion, would be bound to have an important role.


          The secular press did not know what to make of him: some attempted to ridicule him on trivial grounds (such as having a beard); others took him to task for not providing soundbites and for his occasional obscurities. The Church Times columnist Andrew Brown drew a comparison with his predecessor: "The trouble with Rowan Williams is that he can never remember that he is Archbishop; the trouble with George Carey was that he could never forget."


          


          Theological views


          He is a scholar of the Church Fathers, as well as a historian of Christian spirituality. In 1983, he wrote that orthodoxy should be seen "as a tool rather than an end in itself..." It is not something which stands still. Thus "old styles come under increasing strain, new speech needs to be generated". He sees orthodoxy as a number of "dialogues": a constant dialogue with Christ, crucified and risen; but also that of the community of faith with the world - "a risky enterprise", as he writes. "We ought to be puzzled", he says, "when the world is not challenged by the gospel." It may mean that Christians have not understood the kinds of bondage to which the gospel is addressed. He has also written that "orthodoxy is inseparable from sacramental practice... The eucharist is the paradigm of that dialogue which is 'orthodoxy'". This stance may help to explain both his social radicalism and his view of the importance of the Church, and thus of the holding together of the Anglican communion over matters such as homosexuality: his belief in the idea of the Church is profound.


          John Shelby Spong once accused Williams of being a 'neo-medievalist, preaching orthodoxy to the people in the pew but knowing in private that it just isnt true. In an interview with Third Way Magazine Williams responded: 'I am genuinely a lot more conservative than he would like me to be. Take the Resurrection. I think he has said that of course I know what all the reputable scholars think on the subject and therefore when I talk about the risen body I must mean something other than the empty tomb. But I dont. I dont know how to persuade him, but I really dont.'


          Although very much an Anglo-Catholic, his sympathies are broad. One of his first publications was in the largely evangelical Grove Books series with the title "Eucharistic Sacrifice: the Roots of a Metaphor".


          


          Social and political views and involvements


          
            [image: Archbishop at the Armenian Genocide monument in Yerevan.]

            
              Archbishop at the Armenian Genocide monument in Yerevan.
            

          


          His interest in and involvement with social issues is longstanding. Whilst chaplain of Clare College, Cambridge, Williams took part in anti-nuclear demonstrations at US bases. In 1985, he was arrested for singing psalms as part of a protest organized by the Committee for Nuclear Disarmament at Lakenheath, an American air base in Suffolk; his fine was paid by his college. At this time he was a member of the left-wing Anglo-Catholic Jubilee Group headed by Father Kenneth Leech and he collaborated with Leech in a number of publications including the anthology of essays to commemorate the 150th anniversary of the Assize Sermon entitled Essays Catholic and Radical in 1983.


          He was in New York at the time of the September 11, 2001 attacks, only yards from Ground Zero delivering a lecture; he subsequently wrote a short book, 'Writing in the Dust', offering reflections on the event. In reference to Al Qaeda, especially when he claimed that terrorists "... can have serious moral goals" and that the attackers on 9/11 should not be called evil: "Bombast about evil individuals doesn't help in understanding anything." He has subsequently worked with Muslim leaders in England, and on the third anniversary of 9/11 spoke, by invitation, at the al-Azhar al-Sharif Institute in Cairo on the subject of the Trinity. He stated that the followers of the will of God should not be led into ways of violence. He contributed to the debate prior to the 2005 General Election criticising assertions that immigration was a cause of crime.


          


          Iraq War and possible attack on Syria or Iran


          He was to repeat his opposition to American action in October 2002 when he signed a petition against the Iraq War as being against UN ethics and Christian teaching, and 'lowering the threshold of war unacceptably'. Again on 30 June 2004, together with the Archbishop of York, David Hope, and on behalf of all 114 Church of England bishops, he wrote to Tony Blair expressing deep concern about UK government policy and criticising the coalition troops' conduct in Iraq. The letter cited the abuse of Iraqi detainees, which was described as having been "deeply damaging" - and stated that the government's apparent double standards "diminish the credibility of western governments". In December 2006 he expressed doubts in an interview on the Today programme on BBC Radio 4 about whether he had done enough to oppose the war.


          On the 5th October 2007 Williams visited Iraqi refugees in Syria. In a BBC interview after his trip he described advocates of a US attack on Syria or Iran as 'criminal, ignorant and potentially murderous'. A few days earlier, the former US ambassador to the UN, John Bolton had called for bombing of Iran at a fringe meeting of the Conservative Party conference.


          
            "When people talk about further destabilization of the region and you read some American political advisers speaking of action against Syria and Iran, I can only say that I regard that as criminal, ignorant and potentially murderous folly."-- Rowan Williams, 5th October 2007

          


          


          The free market


          In 2002 he delivered the Richard Dimbleby lecture and chose to talk about the problematic nature of the nation-state but also of its successors. He cited the so-called 'market state' as offering an inadequate vision of the way a state should operate, partly because it was liable to short-term and narrowed concerns (thus rendering it incapable of dealing with, for instance, issues relating to the degradation of the natural environment) and partly because a public arena which had become value-free was liable to disappear amidst the multitude of competing private interests. (He noted the same moral vacuum in British society after this visit to China in 2006.) He is not uncritical of communitarianism, but his reservations about consumerism have been a constant theme. These views have often been expressed in quite strong terms; for example, he once commented that Every transaction in the developed economies of the West can be interpreted as an act of aggression against the economic losers in the worldwide game.


          


          Creationism


          His response to a controversy about the teaching of creationism in privately sponsored academies was that it should not be taught in schools as an alternative to evolution. When asked if he was comfortable with teaching creationism, he said "I think creationism is, in a sense, a kind of category mistake, as if the Bible were a theory like other theories ... so if creationism is presented as a stark alternative theory alongside other theories, I think there's - there's just been a jar of categories, it's not what it's about." When the interviewer said "So it shouldn't be taught?" he responded "I don't think it should, actually. No, no. And that's different from saying  different from discussing, teaching about what creation means. For that matter, it's not even the same as saying that Darwinism is  is the only thing that ought to be taught. My worry is creationism can end up reducing the doctrine of creation rather than enhancing it."


          


          Homosexuality


          Williams' contribution to Anglican views of homosexuality was perceived as quite liberal before he was enthroned as Archbishop. These views are evident in a paper written by Williams called 'The Bodys Grace', which he originally delivered as the 10th Michael Harding Memorial Address in 1989 to the Lesbian and Gay Christian Movement, and which is now part of a series of essays collected in the book "Theology and Sexuality" (ed. Eugene Rogers, Blackwells 2002). In the conclusion of this address, he asserted:


          
            
              "In a church that accepts the legitimacy of contraception, the absolute condemnation of same-sex relations of intimacy must rely either on an abstract fundamentalist deployment of a number of very ambiguous biblical texts, or on a problematic and nonscriptural theory about natural complementarity, applied narrowly and crudely to physical differentiation without regard to psychological structures."

            

          


          The same year as he made the above comments, and as a practical consequence of the views he expressed, Williams founded the 'Institute for the Study of Christianity and Sexuality' (which in 1996 became the 'Centre for the Study of Christianity and Sexuality')  a group meant to combat homophobia. He was then Professor of Divinity at Oxford University, and this work characterised him amongst liberal Anglicans as a significant figure in the effort to make the Anglican Church's moral stance on homosexuality more accepting.


          When he became Archbishop, questions of whether and how Williams would apply his views as Archbishop, specifically with regard to homosexual relationships among the clergy, were put squarely in the spotlight, through the issue of the proposed consecration of gay priest Jeffrey John as Bishop of Reading. Following protest from a number of bishops from various parts of the Anglican Communion, Williams asked John to withdraw his candidacy, but then arranged his appointment as Dean of St Albans, one of the oldest Christian sites in England, in a move that was widely seen as a moderate compromise to maintain the latitudinarian unity of the Anglican Communion.


          In an August 19, 2006 interview with a Dutch newspaper, Nederlands Dagblad, Williams stated that "in terms of decision-making the American Church has pushed the boundaries" in its policies regarding homosexuality. Williams argued that the Church had to be "welcoming", rather than "inclusive", a distinction he characterised by saying: "I don't believe inclusion is a value in itself. Welcome is. We don't say 'Come in and we ask no questions'. I do believe conversion means conversion of habits, behaviours, ideas, emotions. The boundaries are determined by what it means to be loyal to Jesus Christ." Moreover, the Archbishop appeared to distance himself from his more liberal 1989 essay, explaining, "That was when I was a professor, to stimulate debate... It did not generate much support and a lot of criticism  quite fairly on a number of points." However, in a later interview with Time magazine in June 2007, he stated that he had not changed his own mind, although he is now constrained from expressing personal views at variance with the corporate view of the Church. In answer to the question "You yourself once thought it possible that same-sex relationships might be legitimate in God's eyes" he responded: "Yes, I argued that in 1987. I still think that the points I made there and the questions I raised were worth making as part of the ongoing discussion. I'm not recanting. But those were ideas put forward as part of a theological discussion. I'm now in a position where I'm bound to say the teaching of the Church is this, the consensus is this. We have not changed our minds corporately. It's not for me to exploit my position to push a change."


          On January 24, 2007, it was revealed that Williams and John Sentamu had written to Tony Blair, the then Prime Minister, on behalf of the Church of England, united in support of the Church's bid to be exempt from laws on adoption by gay couples. In a letter they wrote, "rights of conscience cannot be made subject to legislation, however well-meaning".


          In contrast to his increasing reticence on the acceptability of homosexual relationships as a matter of theology, however, he has continued to affirm the civil and human rights of homosexuals. For example, in his Advent Letter for 2007 he said: "...it is part of our Christian and Anglican discipleship to condemn homophobic prejudice and violence, to defend the human rights and civil liberties of homosexual people and to offer them the same pastoral care and loving service that we owe to all in Christ's name.". In "The Challenge and Hope of Being an Anglican Today", an address to the Anglican Communion in June 2006, he said: "It is possible  indeed, it is imperative  to give the strongest support to the defence of homosexual people against violence, bigotry and legal disadvantage, to appreciate the role played in the life of the church by people of homosexual orientation, and still to believe that this doesnt settle the question of whether the Christian Church has the freedom, on the basis of the Bible, and its historic teachings, to bless homosexual partnerships as a clear expression of Gods will."


          


          Ordination of women


          Prior to a planned visit to the Vatican on November 21, 2006, he was interviewed by the Catholic Herald and pressed on the issue of the ordination of women. He was reported as having said, 'I don't think it has transformed or renewed the Church of England in spectacular ways. Equally, I don't think that it has corrupted or ruined the Church of England. It has somehow got into the bloodstream and I don't give it a second thought these days'. He did not discount the possibility that the issue might be revisited. His remarks were interpreted as a revision of his former support for the ordination of women. In a subsequent statement, he refuted this view, saying, 'I feel nothing less than full support for the decision the Church made in 1992 and appreciation of the priesthood exercised'. There was a certain amount of critical press coverage of his comments in the interview.


          


          Abortion


          He has indicated support for a pro-life viewpoint; writing that, for himself, 'it is impossible to view abortion as anything other than the deliberate termination of a human life.' He is a lifetime member of the pro-life group SPUC


          


          Ecumenism


          He did his doctoral work on Vladimir Lossky, the famous Russian Orthodox theologian of the early-mid 20th century, and is currently patron of the Fellowship of St. Alban and St. Sergius, an ecumenical forum for Orthodox and Western - primarily Anglican - theologians. He has expressed his continuing sympathies with Orthodoxy in lectures and writings since that time. He has written on the Spanish mystic St. Teresa of Avila. On the death of Pope John Paul II he accepted an invitation to attend his funeral, the first Archbishop of Canterbury to attend a funeral of a Pope since the break under King Henry VIII. He also attended the installation of Pope Benedict XVI.


          


          The Anglican Communion


          Rowan Williams became Archbishop at a particularly difficult time in the relations of the churches of the Anglican Communion. His predecessor, George Carey, had sought to keep the lid on explosive relationships between the theologically conservative primates of the Communion such as Peter Akinola of Nigeria and Drexel Gomez of the West Indies and liberals, such as Frank Griswold the then Primate of the US Episcopal Church and others elsewhere.


          In an attempt to encourage dialogue in 2003 he appointed Archbishop Robin Eames, the Anglican Primate of All Ireland, as Chairman of the Lambeth Commission on Communion, to examine the challenges to the unity of the Communion, stemming from the consecration of Gene Robinson as the Bishop of New Hampshire, and the blessing of same-sex unions in the Diocese of New Westminster. (Robinson, formerly married with children, was in a long-term same-sex relationship.) The Windsor Report, as it was called, was published in October 2004. It recommended solidifying the connection between the churches of the Communion by having each church ratify an "Anglican Covenant" that would commit them to consulting the wider Communion when making major decisions. It also urged those who had contributed to disunity to express their regret.


          In November 2005 following a meeting of Anglicans of the 'global south' in Cairo at which Williams had addressed them in conciliatory terms, 12 Primates who had been present, sent him a letter sharply criticising his leadership ("We are troubled by your reluctance to use your moral authority to challenge the Episcopal Church and the Anglican Church of Canada"). The letter acknowledged his eloquence but strongly criticised his reluctance to take sides in the communion's theological crisis and urged him to make explicit threats to those more liberal churches. (Questions were later asked about the authority and provenance of the letter  two additional signatories' names had been added although they had left the meeting before it was produced.) Subsequently the Church of Nigeria appointed an American cleric to deal with US/Nigerian church relations, outside the normal channels. Williams expressed his reservations about this to the General Synod.


          Most recently, he set up a working party to examine what a 'covenant' between the provinces of the Communion would mean, (in line with the Windsor Report). The strains on the working of the Communion remain evident.


          


          Interview with Emel


          In November 2007, the Archbishop received a great deal of criticism for an interview he did in Emel, which bills itself as a "Muslim lifestyle magazine". The article was perceived by many as attacking the United States and certain Christian groups, while being sympathetic to Islam. As reported by Times Online, he was greatly critical of the United States, the Iraq war, and "Christian Zionists" who support the return of Jews to Israel, yet made "only mild criticisms of the Islamic world". He claimed the United States wields its power in a way that is worse than Britain during its imperial heyday. He compared Muslims in Britain to the good Samaritans, praised daily muslim ritual of 5 prayers a day, but said in Muslim nations, the present political solutions arent always very impressive".
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              	Founded

              	1 April 1918
            


            
              	Country

              	United Kingdom
            


            
              	Size

              	42,000 personnel

              1000+ aircraft
            


            
              	Partof

              	British Armed Forces
            


            
              	Command HQ

              	RAF High Wycombe
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              	Per Ardua ad Astra

              latin:"Through struggles to the Stars"
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              	Aircraft flown
            


            
              	Attack

              	Tornado GR.4, Harrier
            


            
              	Fighter

              	Tornado F3, Typhoon
            


            
              	Interceptor

              	Typhoon
            


            
              	Patrol

              	Nimrod MR.2
            


            
              	Reconnaissance

              	Nimrod R.1, Sentinel R1, Islander
            


            
              	Trainer

              	Tutor, Tucano, Hawk, Vigilant, Viking, Squirrel, Dominie, King Air
            


            
              	Transport

              	C-17, Hercules, VC-10, Tristar, Merlin, Chinook, Puma
            

          


          The Royal Air Force (RAF) is the air force branch of the British Armed Forces. The RAF was formed on 1 April 1918 and has since taken a significant role in British military history ever since, playing a large part in World War II and in more recent conflicts. The RAF operates over 1000 aircraft and, as of 2007, has 42,000 regular personnel. The majority of the RAF's aircraft and personnel are based in the United Kingdom with many others serving on operations (principally Iraq and Afghanistan) or at long-established overseas bases (notably the Falkland Islands and Cyprus).


          


          Mission


          The RAF's mission is to support the objectives of the British Ministry of Defence (MoD), which are to "provide the capabilities needed: to ensure the security and defence of the United Kingdom and overseas territories, including against terrorism; to support the Governments foreign policy objectives particularly in promoting international peace and security."


          


          History


          Whilst the British were not the first to make use of heavier-than-air military aircraft, the RAF is the world's oldest air force of any significant size to become independent of army or navy control. It was founded on 1 April 1918, during the First World War, by the amalgamation of the Royal Flying Corps and the Royal Naval Air Service. After the war, the service was cut drastically and its inter-war years were relatively quiet, with the RAF taking responsibility for the control of Iraq and executing a number of minor actions in other parts of the British Empire.


          
            [image: The Royal Air Force Memorial on the Victoria Embankment, London, commemorating RAF personnel killed in the two world wars]

            
              The Royal Air Force Memorial on the Victoria Embankment, London, commemorating RAF personnel killed in the two world wars
            

          


          The RAF underwent rapid expansion prior to and during the Second World War. Under the British Commonwealth Air Training Plan of December 1939, the air forces of British Commonwealth countries trained and formed " Article XV squadrons" for service with RAF formations. Many individual personnel from these countries, and exiles from occupied Europe also served with RAF squadrons.


          In the Battle of Britain in the late summer of 1940, during the Second World War, the RAF defended the skies over Britain against the German Luftwaffe, helping foil Hitler's plans for an invasion of the British Isles, and prompting Prime Minister Winston Churchill to say in the House of Commons on August 20, " Never in the field of human conflict was so much owed by so many to so few".


          The largest RAF effort during the war was the strategic bombing campaign against Germany by Bomber Command. While RAF bombing attacks against Germany began almost immediately upon the outbreak of war, from 1942 onwards, under the leadership of Air Chief Marshal Harris, these attacks became increasingly devastating as new technology and greater numbers of superior aircraft became available. Controversially, the RAF adopted a policy of night-time area bombing that saw raids on German cities such as Hamburg and Dresden. Other units, however, developed precision bombing techniques for specific operations, such as the "Dambusters" raid by No. 617 Squadron


          During the Cold War years the main role of the RAF was the defence of the continent of Europe against potential attack by the Soviet Union, including holding the UK's nuclear deterrent for a number of years. Since the end of the Cold War, several large scale operations have been undertaken by the RAF, including the Kosovo War, the 2001 invasion of Afghanistan and the 2003 invasion of Iraq.
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          The professional head of the RAF is the Chief of the Air Staff (CAS), Air Chief Marshal Sir Glenn Torpy. The CAS heads the Air Force Board, which is a committee of the Defence Council. The Air Force Board is the management board of the RAF and consists of the Commander-in-Chief of Air Command, together with several other high ranking officers. The CAS also has a deputy known as the Assistant Chief of the Air Staff (ACAS); this post is held by Air Vice-Marshal T M Anderson.
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          Authority is delegated from the Air Force Board to the RAF's commands. While there were once individual commands responsible for bombers, fighters, training, etc, only one command now exists:


          
            	Air Command  Headquarters at RAF High Wycombe  responsible for the operation of all of the RAF.

          


          


          Groups


          Groups are the subdivisions of operational commands, these are responsible for certain types of operation or for operations in limited geographical areas. As from 1 April 2007, three groups exist:


          
            	1 Group  the Air Combat Group, controls the RAF's combat fast jet aircraft, including Joint Force Harrier, and has seven airfields in the UK in addition to RAF Unit Goose Bay in Canada, which is used extensively as an operational training base.


            	2 Group  the Air Combat Support Group, controls the strategic and tactical air transport aircraft, the RAF Regiment, the RAF's air to air refuelling aircraft as well as ISTAR and search and rescue assets.


            	22 Group - responsible for personnel management, training and selection.

          


          


          Stations


          An RAF station is ordinarily subordinate to a group and it is administratively sub-divided into wings. Since the mid to late 1930s RAF stations have controlled a number of flying squadrons or other units at one location by means of a station headquarters.


          


          Wings


          A wing is either a sub-division of a group acting independently or an administrative sub-division of an RAF station.


          Independent Wings are a grouping of two or more squadrons, either flying squadrons or ground support squadrons. In former times, numbered flying wings have existed, but more recently they have only been created when required. For example during Operation Telic, Tornado wings were formed to operate from Ali Al Salem and Al Udeid air bases; each of these were made up of aircraft and crews from several squadrons.


          On 31 March 2006, the RAF formed nine Expeditionary Air Wings (EAWs) in order to support operations. They have been established at the nine main operating bases; RAF Coningsby, RAF Cottesmore, RAF Kinloss, RAF Leeming, RAF Leuchars, RAF Lossiemouth, RAF Lyneham, RAF Marham and RAF Waddington. These units will be commanded by a group captain who is also the parent unit's Station Commander. The EAW is comprised of the non-formed unit elements of the station that are required to support a deployed operating base, i.e. the command and control, logistics and administration functions amongst others. They are designed to be flexible and quickly adaptable for differing operations. They are independent of flying squadrons, Air Combat Support Units (ACSU) and Air Combat Service Support Units (ACSSU) who are attached to the EAW depending on the task it has been assigned.


          A wing is also an administrative sub-division of an RAF station. Historically, for a flying station these were normally Operations Wing, Engineering Wing and Administration Wing and each wing was commanded by an officer of wing commander rank.


          


          Squadrons


          A flying squadrons is an aircraft unit which carries out the primary tasks of the RAF. RAF squadrons are somewhat analogous to the regiments of the British Army in that they have histories and traditions going back to their formation, regardless of where they are based, which aircraft they are operating, etc. They can be awarded standards and battle honours for meritorious service. Whilst every squadron is different, most flying squadrons are commanded by a Wing Commander and, for a fast-jet squadron, have an establishment of around 100 personnel and 12 aircraft, but 16 aircraft for Tornado F3 Squadrons.


          The term squadron can be used to refer to a sub-unit of an administrative wing or small RAF station, e.g. Air Traffic Control Squadron, Personnel Management Squadron etc. There are also Ground Support Squadrons, e.g. 2 (Mechanical Transport) Squadron. Administrative squadrons are normally commanded by a squadron leader.


          


          Flights


          A flight is a sub-division of a squadron. Flying squadrons are often divided into two flights, under the command of a squadron leader; administrative squadrons on a station are also divided into flights and these flights are commanded by a junior officer, often a flight lieutenant.


          There are several flying units formed as flights rather than squadrons, due to their small size.


          


          RAF Personnel


          In 2007 the RAF employed 40,300 active duty personnel and more than 3,400 regular reservists, including the Royal Auxiliary Air Force, RAF Volunteer Reserve and Sponsored Reserve. At its height during the Second World War, in excess of 1,000,000 personnel were serving at any one time. The only founding member of the RAF still living is Henry Allingham at age 111.


          


          Officers


          Officers hold a commission from the Sovereign, which provides the legal authority for them to issue orders to subordinates. The commission is granted after successfully completing the 32-week-long Initial Officer Training course at the RAF College, Cranwell, Lincolnshire.


          The titles and insignia of RAF officers were chiefly derived from those used by the Royal Navy, specifically the Royal Naval Air Service (RNAS) during World War I. For example, the rank of Squadron Leader derived its name from the RNAS rank of Squadron Commander. RAF officers fall into three categories: air officers, senior officers and junior officers.


          


          Other Ranks


          Other Ranks attend the Recruit Training Squadron at RAF Halton for basic training, with the exception of the RAF Regiment, which trains its recruits at RAF Honington.


          The titles and insignia of other ranks in the RAF was based on that of the Army, with some alterations in terminology. Over the years, this structure has seen significant changes, for example there was once a separate system for those in technical trades and the ranks of Chief Technician and Junior Technician continue to be held only by personnel in technical trades. RAF other ranks fall into four categories: Warrant Officers, Senior Non-Commissioned Officers, Junior Non-Commissioned Officers and Airmen.


          


          Branches and Trades


          
            	All pilots and weapon systems officers (formerly known as navigators) in the RAF are commissioned officers on the General Duties List.


            	Non-commissioned aircrew fulfil the specialist roles of air engineer (E), air electronics operator (AEOp), air loadmaster (ALM) and air signaller (S). Though they are now known collectively as weapon systems operators, individual trade specialisations remain.

          


          The majority of the members of the RAF serve in support roles on the ground.


          
            	Officers and Gunners in the RAF Regiment defend RAF airfields from attack. They have infantry and light armoured units to protect against ground attack.


            	The RAF Police are the military police of the RAF and are located wherever the RAF is located. Unlike the UK Civil Police, the RAF Police are armed as needed.


            	Intelligence Officers and Analysts of the RAF Intelligence Branch support all operational activities by providing timely and accurate indicators and warnings. They conduct military intelligence fusion and analysis by conducting imagery and communications analysis, targeting, and assessment of the enemies' capabilities and intent.


            	Engineering Officers and technicians are employed to maintain and repair the equipment used by the RAF. This includes routine preparation for flight and maintenance on aircraft, as well as deeper level repair work on aircraft systems, IT systems, ground based radar, vehicles, ground support equipment, etc.


            	Fighter Controllers (FC) and Air Traffic Controllers (ATC) control RAF and NATO aircraft from the ground. The FC control the interception of enemy aircraft while the ATC provide air traffic services at RAF stations and to the majority of en-route military aircraft in UK airspace.


            	Administrative officers and associated trades are involved with training management, physical education, catering, infrastructure management, accounts, dress and discipline, personnel and recruitment.


            	Royal Air Force chaplains are trained by the Armed Forces Chaplaincy Centre at Amport House.


            	The Royal Air Force Medical Branch provides healthcare at home and on deployed operations, including aeromedical evacuation services. Medical officers are the doctors of the RAF and have specialist expertise in aviation medicine to support aircrew and their protective equipment. Medical officers can go on aeromedical evacuations, providing vital assistance on search-and-rescue missions or emergency relief flights worldwide.


            	The RAF Legal Branch provides legal advice on discipline / criminal law and operations law.

          


          


          Aircraft


          The code which follows each aircraft's name describes the role of the variant. For example, the Tornado F3 is designated as a fighter by the 'F', and is the third variant of the type to be produced.


          


          Strike, attack and offensive support aircraft
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              Tornado GR4
            

          


          The mainstay of the offensive support fleet is the Tornado GR4. This supersonic aircraft can carry a wide range of weaponry, including Storm Shadow cruise missiles, laser-guided bombs and the ALARM anti-radar missile.


          The Tornado is supplemented by the Harrier GR7/GR7A which is used in the strike and close air support roles, and to counter enemy air defences. The Harrier is being upgraded to GR9/GR9A standard with newer systems and more powerful engines. The Harrier GR9 was formally accepted into RAF service in late September 2006.


          


          Air defence and airborne early warning aircraft
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          The Tornado F3 and Eurofighter Typhoon F2 are the RAF's air defence fighter aircraft, based at RAF Leuchars, RAF Leeming and RAF Coningsby respectively. Their task is to defend the UKs airspace. In October 2007 it was announced that RAF Boscombe Down will become a quick reaction alert airbase from early 2008, offering around the clock fighter coverage for the South and South West of UK airspace.


          The Tornado, in service in the air defence role since the late 1980s, is being replaced by the Eurofighter Typhoon F2, based at RAF Coningsby. The RAF's second operational Typhoon unit, 11 Sqn, reformed on 29 March 2007, joining 3 Sqn, also based at RAF Coningsby.


          The Sentry AEW1 provides airborne early warning to detect incoming enemy aircraft and to co-ordinate the aerial battlefield. Both the Sentry and the Tornado F3 have been involved in recent operations including over Iraq and the Balkans.


          


          Reconnaissance aircraft
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          The Tornado GR4A is fitted with a range of cameras and sensors in the visual, infra-red and radar ranges of the spectrum.


          The Nimrod R1 provides electronic and signals intelligence.


          The new Sentinel R1 (also know as ASTOR - Airborne STand-Off Radar) provides a ground radar-surveillance platform based on the Bombardier Global Express long range business jet.


          A pair of MQ-9 Reaper Unmanned aerial vehicles have been purchased to support operations in Iraq and Afghanistan. They are operated by No. 39 Squadron RAF. A third MQ-9 is in the process of being purchased.


          


          Search and rescue aircraft
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          Three squadrons of helicopters exist with the primary role of military search and rescue; the rescuing of aircrew who have ejected or crash-landed their aircraft. These are 22 Sqn and 202 Sqn with the Sea King HAR.3/HAR3A in the UK and 84 Sqn with the Griffin HAR2 in Cyprus.


          Although established with a primary role of military search and rescue, most of their operational missions are spent in their secondary role of conducting civil search and rescue; that is, the rescue of civilians from at sea, on mountains and other locations.


          Both rescue roles are shared with the Sea King helicopters of the Royal Navy's Fleet Air Arm, while the civil search and rescue role is also shared with the helicopters of HM Coastguard.


          The Operational Conversion Unit is 203(Reserve) Squadron RAF based at RAF St. Mawgan, equipped with the Sea King HAR3.


          The related Royal Air Force Mountain Rescue Service comprises four teams of trained mountaineers stationed in the mainland United Kingdom, first established in 1943.


          


          Maritime patrol
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          The Nimrod MR2's primary role is that of Anti-Submarine Warfare and Anti-Surface Unit Warfare. The Nimrod MR2 is additionally used in a Search and Rescue role, where its long-range and extensive communications facilities allow it to co-ordinate rescues by acting as a link between rescue helicopters, ships and shore bases. It can also drop pods containing life rafts and survival supplies to people in the sea.


          The Nimrod MR2 will be replaced from 2009 by 12 Nimrod MRA4 aircraft.


          


          Support helicopters
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          An important part of the work of the RAF is to support the British Army by ferrying troops and equipment at the battlefield. However, RAF helicopters are also used in a variety of other roles, including support of RAF ground units and heavy-lift support for the Royal Marines. The support helicopters are organised into the tri-service Joint Helicopter Command (JHC), along with helicopters of the British Army and Royal Navy.


          The large twin-rotor Chinook HC2/HC2A, based at RAF Odiham provides heavy-lift support and is supported by the Merlin HC3 and the smaller Puma HC1 medium-lift helicopters, based at RAF Benson and RAF Aldergrove.


          It was announced in March 2007 that the RAF will take delivery of six additional Merlins. The aircraft were originally ordered by Denmark and six new aircraft will be built for Denmark. It was also announced that eight Chinook HC3s, that are in storage, will be modifed for the battlefield support role.


          


          Transport and air-to-air refuelling aircraft
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          Having replaced the former Queen's Flight in 1995, 32 (The Royal) Squadron uses the BAe 125 CC3, Agusta A109 and BAe 146 CC2 in the VIP transport role, based at RAF Northolt, just west of London.


          More routine, strategic airlift transport tasks are carried out by the Tristars and VC10s based at RAF Brize Norton; both used to transport passengers and cargo, and for air-to-air refuelling of other aircraft.


          Shorter-range, tactical-airlift transport is provided by the C-130 Hercules, the fleet including both older K-model and new J-model aircraft. based at RAF Lyneham in Wiltshire.


          The RAF has leased four C-17 Globemaster IIIs from Boeing to provide a heavy, strategic airlift capability; it was announced in 2004 that these will be purchased, together with a further aircraft. The fifth C-17 is due to be delivered in March 2008, with an in service date of June 2008. The MoD has expressed a wish to buy a further 3 C-17s, which could be delivered before mid-2009, when the C-17 production line may be closed. This would leave the RAF with a total of 8 C-17 aircraft, providing a significantly enhanced strategic airlift capability. On the 26 July 2007, the MoD announced that the RAF would be receiving a sixth C-17 to help bolster operations in Iraq and Afghanistan.


          


          Training aircraft
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          A wide range of aircraft types are used for training aircrew in their duties. At the more advanced stage in training, variants of front-line aircraft have been adapted for operational conversion of trained pilots; these include the Harrier T10 and Typhoon T1. Advanced flying training for fast-jet, helicopter and multi-engine pilots is provided using the Hawk T1, Griffin HT1 and B200 King Air respectively.


          Basic pilot training for fixed-wing and helicopter pilots is provided on the Tucano T1 and Squirrel HT1, while weapon systems officer and weapon systems operator training is conducted in the Dominie T1.


          Elementary flying training is conducted on the Tutor T1, depending on the new pilot's route of entry to the service. The Tutor is also used, along with the Viking T1 and Vigilant T1 gliders, to provide air experience training and basic pilot training for air cadets.


          


          Future aircraft


          The RAF is planning for the introduction of a wide range of new aircraft. These include:


          
            	The Eurofighter Typhoon is entering service and when all the Typhoons are in service, the RAF will be the largest operator of the type.


            	The Airbus A400M, of which 25 are to be used to replace the remaining Hercules C-130Ks.


            	An enhanced version of the Chinook, the HC3, with improved avionics and increased range for special forces missions, was ordered in 1995. Due to technical and project management problems, these aircraft have not yet entered service, but are now due to be downgraded to Support Helicopter configuration and deployed by 2009.


            	The Hawk 128 will replace the existing Hawks in service; the newer model being more similar in equipment and performance to modern front line aircraft.


            	The ageing aerial refuelling fleet of VC10s and Tristars should be replaced with the Airbus A330 MRTT under the Future Strategic Tanker Aircraft programme.


            	The Joint Combat Aircraft (the British designation for the F-35 Lightning II) will replace the Harrier GR7 and GR9.

          


          


          RAF deployments


          
            
              	Country

              	Dates

              	Deployment

              	Details
            


            
              	Indonesia

              	2005

              	Support and transport

              	RAF dispatched to South East Asia following the 2004 Indian Ocean earthquake disaster to provide aid relief support
            


            
              	Lithuania

              	2004

              	Baltic Air Policing

              	4 Tornado F3 for a 3 months rotation under NATO monitoring mission
            


            
              	Afghanistan

              	2001

              	Operation Veritas

              	Chinooks provided airlift support to coalition forces. Since late 2004 six Harriers have provided reconnaissance and close air support to the ISAF.
            


            
              	Bosnia

              	1995

              	Various helicopters

              	RAF enforced no-fly zones over the Balkans in the late 1990s and participated in the NATO interventions in Bosnia and Kosovo. Today, RAF helicopters remain to provide support to the United Nations.
            


            
              	Middle East

              	1990

              	Various

              	RAF fighters based in Saudi Arabia and Kuwait prior to and during the 1990 Gulf War, and later to enforce no-fly zones over Iraq. Following the 2003 invasion of Iraq and the occupation of southern Iraq by British Forces, the RAF is deployed at Basra. SH is provided in Iraq by Merlin, Puma and Chinook
            


            
              	Falkland Islands

              	1984

              	RAF Mount Pleasant

              	Built after the Falklands War to allow a fighter and transport facility on the islands, and to strengthen the defence capacity of the British Forces. A detachment of RAF Regiment provides anti-aircraft support.
            


            
              	Ascension Island

              	1981

              	Ascension Island Base

              	Used as an air bridge between the UK and the Falkland Islands. United States Air Force also stationed at this base.
            


            
              	Norway

              	1960s

              	Bardufoss Air Station

              	RAF fighter and/or helicopter squadrons undergo winter-training here most years.
            


            
              	Cyprus

              Malta

              	1956

              	RAF Akrotiri

              RAF Nicosia

              RAF Luqa

              RAF Hal Far

              	Operation Musketeer also known as the Suez crisis.
            


            
              	Kenya

              	1953-1955

              	RAF Eastleigh

              	Anti- Mau Mau operations by Avro Lincoln squadrons
            


            
              	Malaya

              	1948-1960

              	RAF Tengah

              RAF Butterworth

              	Operation Firedog
            


            
              	West Germany

              	1948-1949

              	Various

              	Originally Operation Knicker and Carter-Paterson became Operation Plainfare (supporting the Berlin Airlift)
            


            
              	Canada

              	1940s

              	RAF Unit Goose Bay, Canada

              	RAF aircraft train in low-level tactical flying at CFB Goose Bay, a NATO air force base of the Canadian Air Force.
            


            
              	Gibraltar

              	1940s

              	RAF Gibraltar

              	No permanently stationed aircraft. RAF aircraft, e.g. Hercules transports, make regular visits.
            

          


          


          Symbols, flags, emblems and uniform


          
            [image: Royal Air Force Ensign]

            
              Royal Air Force Ensign
            

          


          Following the tradition of the other British fighting services, the RAF has adopted symbols to represent it and act as a rallying point for its members.


          The RAF Ensign is flown from the flagstaff on every RAF station during daylight hours. The design was approved by King George V in 1921, after much opposition from the Admiralty, who have the right to approve or veto any flag flown ashore or on board ship.


          British aircraft in the early stages of the First World War carried the Union Flag as an identifying feature, however this was easy to confuse with Germany's Iron Cross motif. Therefore in October 1914 the French system of three concentric rings was adopted, with the colours reversed to a red disc surrounded by a white ring and an outer blue ring. The relative sizes of the rings have changed over the years and during World War II an outer yellow ring was added. Aircraft serving in the Far East during World War II had the red disc removed to prevent confusion with Japanese aircraft. Since the 1970s, camouflaged aircraft carry low-visibility roundels, either red and blue on dark camouflage, or washed-out pink and light blue on light colours. Most uncamouflaged training and transport aircraft retain the traditional red-white-blue roundel.
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          The Latin motto of the RAF, " Per Ardua ad Astra", is usually translated as "Through Adversity to the Stars". The choice of motto is attributed to a junior officer by the name of J S Yule, in response to a request from a Commander of the RFC, Colonel Sykes, for suggestions.


          The Badge of the Royal Air Force is in heraldic terms: "In front of a circle inscribed with the motto Per Ardua Ad Astra and ensigned by the Imperial Crown an eagle volant and affronty Head lowered and to the sinister." It was approved in 1923 based on a design by a tailor at Gieves Ltd of Savile Row, although the original had an albatross rather than the eagle.


          Since 2006 the RAF has adopted a new official logotype, shown at the top of this article. The logotype is used on all correspondence and publicity material, and aims to provide the service with a single, universally-recognisable brand identity.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Royal_Air_Force"
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          The Royal Courts of Justice is the building in London which houses the Court of Appeal of England and Wales and the High Court of Justice of England and Wales. Courts within the building are open to the public although there may be some restrictions depending upon the nature of the cases being heard.
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          The building is a large grey stone edifice in the Victorian Gothic style and was designed by George Edmund Street, a solicitor turned architect. It was built in the 1870s. The Royal Courts of Justice were opened by Queen Victoria in December 1882. It is on The Strand, in the City of Westminster, near the border with the City of London ( Temple Bar) and the London Borough of Camden. It is surrounded by the four Inns of Court and LSE. The nearest tube stations are Chancery Lane and Temple.


          Those who do not have legal representation may receive some assistance within the court building. The Citizens Advice Bureau has a small office in the main entrance hall where lawyers provide free advice. There is usually a queue for this service. There is also a Personal Support Unit where litigants in person can get emotional support and practical information about what happens in court.


          The Central Criminal Court, popularly known as the Old Bailey, is situate about half a mile to the East. It has no other connection with the Royal Courts of Justice.


          


          History and architecture
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          The 11 architects competing for the contract for the Law Courts each submitted alternative designs with the view of the possible placing of the building on the Thames Embankment. The present site was chosen only after much debate.
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          In 1868 it was finally decided that George Edmund Street, R.A. was to be appointed the sole architect for the Royal Courts of Justice and it was he who designed the whole building from foundation to varied carvings and spires. Building was started in 1873 by Messrs. Bull & Sons of Southampton.
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          There was a serious strike of masons at an early stage which threatened to extend to the other trades and caused a temporary stoppage of the works. In consequence, foreign workmen were brought in  mostly Germans. This aroused bitter hostility on the part of the men on strike and the newcomers had to be housed and fed in the building. However, these disputes were eventually settled and the building took eight years to complete and was officially opened by Queen Victoria on the 4 December 1882. Street died before the building was opened.
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          Parliament paid 1,453 for the 6 acre site upon which 450 houses had to be demolished. The building was paid for by cash accumulated in court from the estates of the intestate to the sum of 700,000. Oak work and fittings in the court cost a further 70,000 and with decoration and furnishing the total cost for the building came to under a million pounds.


          The dimensions of the building (in round figures) are: 470 feet from east to west; 460 feet from north to south; 245 feet from the Strand level to the tip of the fleche.


          Entering through the main gates in the Strand one passes under two elaborately carved porches fitted with iron gates. The carving over the outer porch consists of heads of the most eminent Judges and Lawyers. Over the highest point of the upper arch is a figure of Jesus; to the left and right at a lower level are figures of Solomon and Alfred the Great; that of Moses is at the northern front of the building. Also at the northern front, over the Judges entrance are a stone cat and dog representing fighting litigants in court.


          On either side are gateways leading to different courts and to jury and witness rooms from which separate staircases are provided for them to reach their boxes in court. During the 1960s, jury rooms in the basement area were converted to courtrooms. At either end of the hall are handsome marble galleries from which the entire Main Hall can be viewed.


          The walls and ceilings (of the older, original Courts) are panelled in oak which in many cases is elaborately carved. In Court 4, the Lord Chief Justices court, there is an elaborately carved wooden Royal Coat of Arms. Each court has an interior unique to itself; they were each designed by different architects.


          There are, in addition to the Waiting Rooms, several Arbitration and Consultation Chambers together with Robing Rooms for members of the bar and solicitor-advocates.


          


          Extensions to the building


          The first extension was the West Green building for which plans were drawn in 1910; the space was for extra divorce courts. They were the first to have modern air conditioning and tape recording in their original design.


          The next new building was the Queens Building, opened in 1968, providing a further 12 courts. This building also contains cells in the basement. It was intended that these courts could be used for criminal matters, however as the jury boxes can hold only 10 people they are not suitable for such a use and are now primarily used for family proceedings.


          With an ever increasing workload the eleven-storey Thomas More Building was built to house the Bankruptcy and Companies Courts and yet more offices. A grand view can be had from the top looking over to St. Pauls Cathedral and the Central Criminal Courts in the City of London.


          Finally, it was necessary to build an additional twelve courts for the Chancery Division named the Thomas More Courts, which opened in January 1990. All this has meant there is little room left for further extension on the site should it be necessary in the future. However, an extensive refurbishment of the East Block took place during 1994-95 which provided 14 extra courts for the Civil Division of the Court of Appeal and 2 extra large courts which are unassigned and will be used for cases where there are several parties involved or there are an unusually large amount of documents and books.


          It should also be remembered that there are further courts at St. Dunstans House, which come under the wing of the Law Courts and are within short walking distance.


          


          Panorama


          360 degree image of RCJ


          Anyone is allowed to watch the trials which are taking place for free, apart from private family cases such as adoption proceedings.
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              	Royal Dutch Shell
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              	Type

              	
                Public


                (LSE: RDSA / RDSB)

                ( NYSE: RDS.A / RDS.B)

              
            


            
              	Founded

              	1907
            


            
              	Headquarters

              	The Hague, Netherlands
            


            
              	Keypeople

              	Jeroen van der Veer, CEO

              Jorma Ollila, Chairman
            


            
              	Industry

              	Oil and gas
            


            
              	Products

              	Oil, natural gas, petrochemicals
            


            
              	Revenue

              	▲ US$318.845 billion (2006)
            


            
              	Operating income

              	▲ US$44.628 billion (2006)
            


            
              	Profit

              	▲ US$26.311 billion (2006)
            


            
              	Employees

              	112,000
            


            
              	Website

              	www.shell.com
            

          


          Royal Dutch Shell plc is a multinational oil company of British and Dutch origins. It is one of the largest private sector energy corporations in the world, and one of the six " supermajors" ( vertically integrated private sector oil exploration, natural gas, and petroleum product marketing companies). The company's headquarters are in The Hague, Netherlands, with its registered office in London, United Kingdom ( Shell Centre).


          The company's main business is the exploration for and the production, processing, transportation and marketing of hydrocarbons (oil and gas). Shell also has a significant petrochemicals business ( Shell Chemicals), and an embryonic renewable energy sector developing wind, hydrogen and solar power opportunities. Shell is incorporated in the UK with its corporate headquarters in The Hague, its tax residence is in Netherlands, and its primary listings on the London Stock Exchange and Euronext Amsterdam (only "A" shares are part of the AEX index).


          Shell's revenues of $318.8 billion in 2006 made it the third-largest corporation in the world by revenues behind only ExxonMobil and Wal-Mart. Its 2006 gross profits of $26 billion made it the world's second most profitable company, after ExxonMobil and before BP. Forbes Global 2000 in 2007 ranked Shell the eighth largest company in the world.


          It operates in over 140 countries. In the United States, its Shell Oil Company subsidiary, headquartered in Houston, Texas, is one of Shell's largest businesses. In 2007, Fortune magazine ranked Shell as the third-largest corporation in the world, behind Wal-Mart and ExxonMobil.


          


          History
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          The Royal Dutch/Shell Group of companies was created in February 1907 when the Royal Dutch Petroleum Company (legal name in Dutch, N.V. Koninklijke Nederlandsche Petroleum Maatschappij) and the "Shell" Transport and Trading Company Ltd of the United Kingdom merged their operations  a move largely driven by the need to compete globally with the then monopolistic American oil company, Standard Oil. The terms of the merger gave 60% of the new Group to the Dutch arm and 40% to the British. To celebrate its centenary in 2007 Shell launched a scholarship fund.


          Royal Dutch Petroleum Company was a Dutch company founded in 1890 by Jean Baptiste August Kessler, along with Henri Deterding and Hugo Loudon, when a Royal charter was granted by Dutch king Willem III to a small oil exploration company known as "Royal Dutch Company for the Exploration of Petroleum Wells in the Dutch Indies".


          The "Shell" Transport and Trading Company (the quotation marks are official) was a British company, founded in 1897 by Marcus Samuel and his brother Samuel Samuel. The company was engaged in the trading of opium and other commodities with oriental countries. In 1919, Shell took control of the Mexican Eagle Petroleum Company and in 1921 formed Shell-Mex Limited which marketed products under the "Shell" and "Eagle" brands in the United Kingdom. In 1931, partly in response to the difficult economic conditions of the times, Shell-Mex merged its UK marketing operations with those of British Petroleum to create Shell-Mex and BP Ltd, a company that traded until the brands separated in 1975.


          In November 2004, following a period of turmoil caused by the revelation that Shell had been overstating its oil reserves, it was announced that the Shell Group would move to a single capital structure, creating a new parent company to be named Royal Dutch Shell plc, with its principal listing on the London Stock Exchange and the Amsterdam Stock Exchange and its headquarters in The Hague in the Netherlands. The unification was completed on 20 July 2005. Shares were issued at a 60/40 advantage for the shareholders of Royal Dutch in line with the original ownership of the Shell Group.


          Under the old capital structure, Shell's ADRs were traded on the New York Stock Exchange under RD (Royal Dutch) and SC (Shell).


          


          Origin of the Shell name and branding
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          The origin of the brand name Shell is linked to the origins of The "Shell" Transport and Trading Company. In 1833, the founder's father, also Marcus Samuel, founded an import business to sell seashells to London collectors. When collecting seashell specimens in the Caspian Sea area in 1892, the younger Samuel realized there was potential in exporting lamp oil from the region and commissioned the world's first purpose-built oil tanker, the Murex, to enter this market; by 1907 the company had a fleet.


          The Shell brand is one of the most familiar commercial symbols in the world. Known as the "pecten" after the sea shell, the giant scallop, pecten maximus, on which its design is based, the current version of the brand was designed by Raymond Loewy and introduced in 1971.


          


          Businesses


          One of the original Seven Sisters, Royal Dutch/Shell is the world's second-largest private sector oil company by revenue, Europe's largest energy group and a major player in the petrochemical industry.


          


          Core businesses
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          Shell has five core businesses: Exploration and Production ( the "upstream"), Gas and Power, Refining and Marketing, Chemicals ( the "downstream"), and Trading/Shipping, and operates in more than 140 countries.


          Shell's primary business is the management of a vertically integrated oil company. The development of technical and commercial expertise in all the stages of this vertical integration from the initial search for oil (exploration) through its harvesting (production), transportation, refining and finally trading and marketing established the core competencies on which the Group was founded. Similar competencies were required for natural gas, which has become one of the most important businesses in which Shell is involved, and which contributes a significant proportion of the company's profits.
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          While in the past the vertically integrated business model gave significant economies of scale and provided Shell with the opportunity to establish barriers to entry both geographically and on a more global scale, this has been less a possibility in more recent times. As a result although the vertical integration remains there is much less interdependence between the businesses and each is now charged with being a self-supporting independent business without cross subsidies from other parts of the business chain.


          Shell's oil and gas business is increasingly an assembly of independent and globally managed business segments each of which must be profitable in its own right. This can be a source of criticism, as some consumers see huge profits accruing from upstream income whilst price rises instituted by the independent downstream business anger motorists and other consumers.


          The downstream, which now also includes the Chemicals business, generates a third of Shell's profits worldwide and is most recognised by its global networks of more than 40,000 petrol stations and its 47 Oil refineries.


          


          Chemicals


          The chemicals business, involving the production and marketing of a range of hydrocarbon-derived chemical products, was a logical step downstream from the processing of crude oil in the refinery. Some of the chemicals diversifications, e.g. agrichemicals, have been disposed of following major restructuring in Shell Chemicals over the past ten years, but there is still a large core chemicals business within the company. Shell is currently building the world's largest gas to liquids plant, converting natural gas to diesel and other products, in Qatar.


          


          Diversification


          Over the years Shell has occasionally sought to diversify away from its core oil, gas and chemicals businesses. These diversifications have included nuclear power (a short-lived and costly joint venture with Gulf Oil in the USA); coal (Shell Coal was for a time a significant player in mining and marketing); metals (Shell acquired the Dutch metals-mining company Billiton in 1970) and electricity generation (a joint venture with Bechtel called Intergen). None of these ventures were seen as successful and all have now been divested.


          In recent years Shell has moved tentatively into alternative energy and there is now an embryonic "Renewables" business which made investments in solar power, wind power, hydrogen, and forestry. The forestry business went the way of nuclear, coal, metals and electricity generation, and was disposed of in 2003. Shell is, however, one of the world's largest investors in several renewables fields, such as solar and wind. In 2004, Shell ranked fourth worldwide in terms of sales of solar products.


          Shell is also one of the world's largest investors in wind energy - Shell WindEnergy is to have a major share in the world's largest wind farm, the London Array (1GW). The company's partnership in the USA with Nedpower Mt Storm wind power project has proceeded less well, however, with delays, cost overruns and legal challenges.


          Shell also is involved in large-scale hydrogen projects. HydrogenForecast.com describes Shell's approach thus far as consisting of "baby steps", but with an underlying message of "extreme optimism".


          


          Business priorities


          Shell's principal focus remains on its core business activities. The strategy is described as "more upstream and profitable downstream". Capital investments in 2006 totalled $24.896 billion of which just $418 million (less than 2%) was in businesses (including Renewables) other than the core Oil, Gas and Chemicals sectors.


          


          Ownership


          Prior to unification on 20 July 2005, the group was a dual listed company. The two holding companies were the Royal Dutch Petroleum Company of the Netherlands and the Shell Transport and Trading Company plc of the United Kingdom. These two companies jointly owned all the operating companies in the group, although some also have local shareholders and are traded on local stock markets. The Shell interest in subsidiaries was always divided 60/40 in favour of Royal Dutch. In many cases, subsidiary companies are held in partnership with other companies or governments.


          The company's shares are divided into two classes, A and B, representing the former Royal Dutch and Shell shares respectively. This arrangement is probably for tax reasons.


          Although to meet company law in all countries, there were executive and non-executive nominated directors of both Royal Dutch and Shell Transport and Trading, the Group had in fact been run by an executive body called the "Committee of Managing Directors" (CMD), whose members were the (executive) Managing Directors of the two parent companies.


          There has been speculation that merger/takeover opportunities with BP would create the world's largest company. .


          


          Management


          


          Executive committee


          Shell's executive committee consists of:


          
            	Jeroen van der Veer, Chief Executive


            	Linda Cook, Executive Director Gas and Power


            	Malcolm Brinded, Executive Director Exploration and Production


            	Peter Voser, Chief Financial Officer


            	Rob Routs, Executive Director Downstream Oil Products and Chemicals

          


          In March 2007 it was announced that Mr. van der Veer's contract as CEO would be extended to June 2009, some twenty months beyond his normal Shell retirement date of October 2007. He will be the first modern executive director of Shell to stay in office beyond the age of 60.


          

          There has been speculation in the news media about candidates to be Chief Executive of Royal Dutch Shell Plc when Mr van der Veer retires, with the frontrunners seen as Malcolm Brinded, head of exploration, Linda Cook at gas and power, and finance director Peter Voser


          


          Non Executive Directors


          On 4 August 2005, the board of directors of Royal Dutch Shell plc announced the appointment of Jorma Ollila, then Chairman and CEO of Nokia, to succeed Aad Jacobs as the companys non-executive Chairman from 1 June 2006. Ollila is the first Shell Chairman to be neither Dutch nor British.


          Other non-executive directors include Maarten van den Bergh, Wim Kok, Nina Henderson, Lord Kerr and Christine Morin-Postel.


          


          Financial Data


          
            
              Financial data in millions of US$
            

            
              	Year

              	2002

              	2003

              	2004

              	2005

              	2006
            


            
              	Sales

              	179 315

              	201 728

              	265 190

              	306 731

              	318 845
            


            
              	EBITDA

              	26 941

              	33 211

              	44 866

              	55 590

              	59 820
            


            
              	Net Results

              	9 656

              	12 313

              	18 183

              	25 311

              	26 311
            


            
              	Net Debt

              	19 691

              	20 127

              	14 422

              	12 900

              	6 800
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          Corporate responsibility and reputation


          Shell's operations have been subject to particular scrutiny by stakeholders  especially environmental and human rights groups and local communities. Over the years, Shell has been criticised in respect of a number of its operations. These have included its businesses in South Africa and Nigeria--notably in relation to protests of the Ogoni and Nigeria's execution of journalist Ken Saro-Wiwa, who spoke out against what he viewed as Shell's destruction of his tribe's homeland--as well as its attitude to the environment, e.g. the disposal of the Brent Spar production platform in Britain.


          Shell's response to the problems of Brent Spar and Nigeria was to launch an internal review of processes and an external communications campaign to persuade stakeholders of their commitment to corporate social responsibility. In response to criticism of its track record on environmental matters Shell published an unequivocal commitment to sustainable development, supported by executive speeches reinforcing this commitment. At the same time Shell Oil (the US subsidiary) was one of the first companies to leave the Global Climate Coalition, and the Group itself was never a member . Shell Chairman Philip Watts gave a 2003 speech in Houston calling for skeptics to get off the fence and take action "before it is too late". Shell is also a founding member of the World Business Council for Sustainable Development, which Watts led as Chairman in 2002/2003.


          Delivering the annual business lecture hosted by Greenpeace in 2005, Shell chairman Lord Oxburgh said that we must act now on global warming or face a "disaster", and encouraged governments to provide a regulatory framework to encourage the reduction of greenhouse gas emissions.


          
            
              	

              	Our job is to respond in a positive way to a regulatory environment that has to be determined by government ... given the urgency, we have to start now.

              	
            


            
              	
                 Lord Oxburgh, Shell Chairman

              
            

          


          Shell's compliance to corporate social responsibility also includes its LiveWIRE programme. This initiative has over 21 years experience of encouraging young people to start and develop their own businesses in the UK and elsewhere in the world (26 countries).


          See also Controversies surrounding Royal Dutch Shell


          


          Shell whistleblowers


          Official website for whistleblowers: Shell has said that it is committed to listening to stakeholders This included the setting up of a global Internet-based facility for whistleblowers to report alleged violations of the law or of Shell General Business Principles, a voluntary code of ethics pledging transparency, integrity and honesty in all of Shell's business dealings. The introduction on the Global Helpline website says "Reporting and addressing suspected violations of the law or the Shell General Business Principles (SGBP) is of critical importance in protecting our reputation and the value of the Shell brand." Whistleblowers are asked to provide identity details but anonymous reports are also accepted. The Global Helpline operated by Global Compliance, Inc. is available to "customers, suppliers, partners, advisers and employees of Shell" .


          Information from a document downloadable from the Helpline website via the link "Notice about the Shell Global Helpline", indicates that the Global Helpline was introduced as a way for "employees and others to raise concerns or dilemmas, or to seek advice on a matter related to compliance with the law and our ethical standards, in full confidence and without fear of retaliation."


          Allegations which can be reported include infringement of antitrust or competition law; acts of bribery and corruption; conflict of interest; money laundering; health, safety, security and environment issues; equal opportunity, harassment, substance abuse; sanctions breaking; improper use of intellectual property or IT resources; infringement of data privacy and "theft, fraud, forgery and the abuse of assets".


          The same document warns that "misuse of the system to make a false allegation maliciously will not be tolerated and may result in disciplinary action. Attempts to trace an anonymous reporter may be made in these circumstances."


          A regional case manager assesses the information reported by a whistleblower and determines the appropriate action to be taken. At the conclusion of an investigation, the local Shell operating company "will decide on what action or actions should result in the event that an allegation has been found to be true."


          Unofficial website for whistleblowers: royaldutchshellplc.com can be used as a conduit for whistleblowers at the company, where "...unhappy Shell insiders frequently post on the sites live chat facility." article.


          


          Corporate communications


          Much of Shell's reputation-building advertising concentrated on the embryonic renewable energy business despite the fact that this remains a very small business compared to the core hydrocarbon extraction, processing and marketing operations. The corporate advertising campaign was (like a similar campaign by BP) described as " greenwash" by some non-governmental organization critics, but praised by other commentators. In response to questions which focused on the small percentage of its capital investment programme that was directed towards alternative energy Shell said that it would be "pointless" to say exactly how much of capital expenditure was going into renewable energy schemes. Chief Executive Officer Jeroen van der Veer indicated that the investment in renewables was small, saying it would be "throwing money away" to invest in alternative energy projects that were noncommercial and people could not afford to buy.


          


          Oil reserves


          In 2004, a disclosure about the overstatement of oil reserves was seen as the most serious crisis encountered in the Groups nearly 100 years of history. The Economist asked in an article dated 11 March 2004 whether Shell could be seen as "another Enron", but answered its own question with "importantly, Shell's shifting of reserves (from proven to probable) simply cannot be compared with the phantom profits and bogus assets booked by Enron. That is because the oil and gas actually still exists, and Shell still owns them as real, usable assets". The crisis led to the dismissal of the chairman of the Committee of Managing Directors Philip Watts, and prompted a major reorganisation of the Group.


          


          Other recent problems


          Royal Dutch Shell's image suffered another blow when problems arose with the massive Sakhalin-II project in Russia and the controversial Corrib Gas Field development in Ireland. Shell's social investment initiative the Shell Foundation has also run into some controversy. In 2007 Friends of the Earth alleged that the damage caused by Shell's oil activities to local communities and the wider environment could be assessed at $20 billion.


          


          Health and safety


          A number of incidents over the years led to criticism of Shell's health and safety record, including repeated warnings by the UK Health and Safety Executive about the poor state of the company's North Sea platforms.


          


          Combination of Royal Dutch and Shell
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          On 28 October 2004, the company announced its proposal to merge Royal Dutch and "Shell" Transport and Trading into one entity, Royal Dutch Shell plc, to be "incorporated in the UK but headquartered and tax resident in the Netherlands". On 28 June 2005 investors in both Shell Transport and Trading and Royal Dutch approved, at their Annual General Meetings, plans to merge the Group's dual-ownership structure and create a single company worth 120bn ($219bn). The new company's primary listing is on the London Stock Exchange and it employs around 122,000 people in 140 countries.


          This type of business structure was not legally possible in 1907 when the Group was established, and the unique form of organisation that was then adopted by Shell, although durable, had come under criticism in recent years. Some critics thought that as the two parent companies had separate boards, with separate memberships, this meant that there was a certain amount of (undesirable) independence of each of the companies from the other. Others felt that the real power in Shell lay not with the two parent company boards at all but with the Committee of Managing Directors, which had no legal status but nevertheless took all the key operational decisions. The new organisation structure follows a more conventional business model in line with most other private sector oil companies and most commentators have commented favourably on the change, which they believe will establish a more transparent and accountable corporation. The Committee of Managing Directors is abolished under this new structure; board meetings will be more executive in character, and there will only be one Shell Annual General Meeting each year.


          


          Corporate governance


          Traditionally, Shell was a heavily decentralised business worldwide (especially in the downstream) with operating companies in over 100 countries each of which operated with a high degree of independence. The upstream tended to be far more centralised with much of the detailed technical and financial direction coming from the central offices in The Hague. Nevertheless there were very large "Exploration and Production" companies in a small number of major oil and gas production centres such as the United Kingdom (Shell Expro, a Joint Venture with Exxon), Nigeria, Brunei, Oman etc.


          The downstream business, which in some countries also included oil refining, generally included a retail petrol station network, lubricants manufacture and marketing, industrial fuel and lubricants sales and a host of other product/market sectors such as LPG, bitumen etc. The custom and practice in Shell was that these businesses were essentially local in character and that they were best managed by local "operating companies"  often with middle and senior management reinforced by expatriates. In the 1990s this paradigm began to change and the independence of operating companies around the world was gradually reduced and today virtually all of Shells operations in all of its various businesses are much more directly managed from London and The Hague. The autonomy of operating companies has been largely removed as more "global businesses" have been created in all sectors. London is the headquarters of the downstream and other businesses and services whilst the management of the upstream business is the primary activity in the offices in The Hague.


          


          United States and Canada
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          Through most of Shell's history, its business in the United States Shell Oil Company was substantially independent with its stock ("Shell Oil") being traded on the NYSE and with little direct involvement from the Groups central offices in the running of the American business. This also changed in the 1990s when Shell firstly bought out the shares in Shell Oil that they did not own and then took a more hands on approach in the running of the business. In Canada, also hitherto very independent, Shell has completed its purchase of the shares in Shell Canada that it did not own in order to apply the new global business model to its Canadian operations.


          


          Australia
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          In Australia, retailer Coles Group (then Coles Myer) purchased the rights to the business from the existing Shell Australia multi-site franchisees in 2003 for an amount less than A$100 million. This was in response to a popular discount fuel offer by rival Woolworths Limited launched some years earlier.


          Coles Express' only affiliation with Shell is that Shell is the exclusive supplier of fuel and lubricant products, leases the service station property to Coles, and maintains the presence of the "pecten" and other Shell branding on the price board and other signage. Coles Express sets fuel and shop prices and runs the business, provides convenience and grocery merchandise through its supply chain and distribution network, and directly employs the service station staff.


          


          Norway, Sweden and Denmark


          On 27 August 2007, Royal Dutch Shell and Reitan Group, the owner of the 7-Eleven brand in Scandinavia, announced an agreement to rebrand some 269 service stations across Norway, Sweden and Denmark, subject to obtaining regulatory approvals under the different competition laws in each country.
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              Royal Geographical Society (with the Institute of British Geographers)
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              	Established

              	1830
            


            
              	Abbreviation

              	RGS-IBG
            


            
              	Patron

              	Queen Elizabeth II
            


            
              	President

              	Sir Gordon Conway
            


            
              	Location

              	Kensington, London, United Kingdom
            


            
              	Members

              	15,000
            


            
              	Homepage

              	RGS IBG homepage
            

          


          The Royal Geographical Society is a British learned society founded in 1830 with the name Geographical Society of London for the advancement of geographical science, under the patronage of King William IV. It absorbed the 'Association for Promoting the Discovery of the Interior Parts of Africa'--also known as the African Association--(founded by Sir Joseph Banks in 1788), the Raleigh Club and the Palestine Association. It was given a Royal charter by Queen Victoria in 1859.


          


          History


          Founding members of the Society include Sir John Barrow, Sir John Franklin and Francis Beaufort. It has been a key associate and supporter of many famous explorers and expeditions, including those of:
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            	Charles Darwin


            	James Kingston Tuckey


            	David Livingstone


            	William Ogilvie


            	Scott of the Antarctic


            	Richard Francis Burton


            	John Hanning Speke


            	George W. Hayward


            	Henry Morton Stanley


            	Ernest Shackleton


            	Sir Edmund Hillary

          


          From the middle of the 19th century until the end of World War I, expeditions sponsored by the Royal Geographical Society were frequently front page news, and the opinions of its president and board members would be avidly sought by journalists and editors.


          Today the Society is a leading world centre for geographical learning - supporting education, teaching, research and scientific expeditions, as well as promoting public understanding and enjoyment of geography. It is a member of the Science Council. The society has merged with the Institute of British Geographers and is properly known as the Royal Geographical Society (with the Institute of British Geographers). The main offices of the Society are at Lowther Lodge in Kensington, in London.


          


          Governance and past Presidents


          


          Council


          The Society is governed by its Board of trustees called the Council, which is chaired by its President. The members of Council and the President are elected from its Fellowship. The council consists of 25 members, 22 of which are elected by Fellows and serve for a three year term. In addition to the elected trustees there are Honorary Members (who include the Duke of Kent as Honorary President and Michael Palin as an Honorary Vice-President) who sit on the council.


          


          Committees


          The society has five specialist committees that it derives advice from


          
            	Education Committee


            	Research Committee


            	Expedition and Fieldwork Committee


            	Information Resources Committee


            	Finance Committee

          


          


          Selected list of past Presidents


          
            	Viscount Goderich The Earl of Ripon (1830-1833)


            	Sir Roderick Murchison (1851-1853)


            	Sir Henry Creswicke Rawlinson (1871-1873 and 1874-1876)


            	Sir Clements Robert Markham (1893-1905)


            	Sir George Taubman Goldie (1905-1908)


            	Major Leonard Darwin (1905-1911)


            	Colonel Sir Thomas Hungerford Holdich (1919-1922)


            	Sir James Wordie


            	Lord Shackleton (1971-1974)


            	Sir Crispin Tickell (1989-1993)


            	Earl Jellicoe (1993-1997)


            	Earl of Selborne (1997-2000)

          


          


          Membership


          There are four categories of individual membership:


          


          Ordinary membership


          Anyone with an interest in Geography is eligible to apply to become a member of the RGS.


          


          Young Geographer


          People aged between 14 and 24 currently studying, a recent graduate of geography or a related subject.


          


          Fellowship


          Fellowship of the Society is conferred to anyone over the age of 21 who has been an Ordinary member of the society for five previous years and/or has an involvement with geography (through research, publication, profession etc) and must be proposed and seconded by existing Fellows. Fellows are granted the use of the post-nominal FRGS.


          


          Postgraduate Fellow of the Society


          Is open to anyone who is a postgraduate student in Geography or an allied subject at a United Kingdom university.


          


          Chartered Geographer


          Since 2002 the Society has been granted the power to award the status of Chartered Geographer. The status of Chartered Geographer can only be obtained by those who have a degree in geography or related subject and at least 6 years geographical experience, or 15 years geographical work experience for those without a degree. Being awarded the status of Chartered Geographer allows the use of the post-nominal letters C Geog and is evidence of a commitment to continuing professional development and the highest professional standards. For further details on how to apply please visit


          Chartered Geographer (Teacher) is a professional accreditation available to teachers who can demonstrate competence, experience and professionalism in the use of geographical knowledge or skills in and out of the classroom, and who are committed to maintaining their professional standards through ongoing continuing professional development (CPD). For more information visit


          


          Research groups


          The society is not only a learned body but also carries out research in the following research groups.


          
            
              	Research groups

              	
            


            
              	Biogeography Research Group

              	British Geomorphic Research Group
            


            
              	Climate Change Research Group

              	Contract Research and Teaching Forum
            


            
              	Developing Areas Research Group

              	Economic geography Research Group
            


            
              	Geographical Information Science Research Group

              	Geography of Health Research Group
            


            
              	Geography of Lesiure and Tourism Research Group

              	Higher Education Research Group
            


            
              	Historical Geography Research Group

              	History and Philosophy of Geography Research Group
            


            
              	Mountain Research Group

              	Participatory Geographies Working Group
            


            
              	Planning and Environment Research Group

              	Political Geography Research Group
            


            
              	Population geography Research Group

              	Postgraduate Forum
            


            
              	The Post-Socialist Geographies Research Group

              	Quantitative Methods Research Group
            


            
              	Rural Geography Research Group

              	Social and Cultural Geography Research Group
            


            
              	Space, Sexualities and Queer Working Group

              	Transport Geography Research Group
            

          


          


          Awards and grants


          The society also presents many awards to geographers that have contributed to the advancement of geography.


          The most prestigious of these awards are the Gold Medals (Founder's Medal 1830 and the Patron's Medal 1838). The award is given for "the encouragement and promotion of geographical science and discovery", and are approved by Queen Elizabeth II. The awards originated as an annual gift of fifty guineas from King William IV, first made in 1831, "to constitute a premium for the encouragement and promotion of geographical science and discovery". The Society decided in 1839 to change this monetary award into two gold medals: Founders Medal and the Patrons. The award has been given to notable geographers including David Livingstone (1855), Baron Ferdinand von Richthofen (1878), Alfred Russel Wallace (1892), and Frederick Courtney Selous (1893) to more recent winners including Professor William Morris Davis (1919), Sir Halford John Mackinder (1945), Professor L. Dudley Stamp (1949), Professor Richard Chorley (1987) and Professor David Harvey (1995). In 2004 Harish Kapadia was awarded the Patron's Medal for contributions to geographical discovery and mountaineering in the Himalayas, making him the second Indian to receive the award in its history. In 2005 the Founder's Medal was awarded to Professor Sir Nicholas Shackleton for his research in the field of Quaternary Palaeoclimatology and the Patron's Medal was awarded to Professor Jean Malaurie for a lifelong study of the Arctic and its people.


          In total the society awards 17 medals and awards including Honorary Membership and Fellowships. Some of the other awards given by the Society include:


          
            	The Victoria Medal (1902) for "conspicuous merit in research in Geography"


            	The Murchsion Award (1882) for the "publication judged to contribute most to geographical science in preceding recent years"


            	The Cuthbert Peak Award (1883) for "those advancing geographical knowledge of human impact on the environment through the application of contemporary methods, including those of earth observation and mapping"


            	The Edward Heath Award (1984) for "for geographical research in either Europe or the developing world"

          


          The society also offers 16 grants for various purposes ranging from established researcher grants to expedition and fieldwork teams to photography and media grants. The Ralph Brown and the Gilchrist Fieldwork grants are the largest grants awarded by the society each worth 15,000.
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              Royal Grammar School Worcester
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              	Motto

              	Respice et Prospice

              'Remember the Past and Look to the Future'
            


            
              	Established

              	ante 1291 - 2007
            


            
              	Type

              	Private coeducational secondary
            


            
              	Affiliations

              	HMC
            


            
              	Founder

              	Bishop Bosel
            


            
              	Location

              	Worcester, UK
            

          


          The Royal Grammar School Worcester (known as "RGS Worcester" or just "RGSW" for short) was an independent school in Worcester, United Kingdom.


          In September 2007, it merged with The Alice Ottley School (the neighbouring independent girls' school) to form the new " RGS Worcester and The Alice Ottley School".


          


          History


          It was a school in Worcester which was one of the oldest British independent schools, founded before 1291.


          The school turned coeducational at the end of 2002, after a history of more than 700 years, and included pre-preparatory and preparatory departments, RGS The Grange (both of which were coeducational). The school was a day-school which until 1992 accepted boarders, who resided in Whiteladies house, a building that is rumoured to contain hidden treasure from Charles I, when he sought refuge there during the Civil War.


          The merger with The Alice Ottley School was announced In December 2006. Mr Andy Rattue, the headmaster of RGS Worcester at the time, became headmaster of the new school when it started.


          


          Land and buildings


          For details of land and buildings, including Halls and Trees, please see the RGSAO page.


          


          Houses


          Please see RGSAO.


          


          Notable patrons


          
            	Bishop Godfrey Giffard (1240-1306) Bishop of Worcester and Lord Chancellor of England.


            	Bishop Walter Reynolds (d.1327) Archbishop of Canterbury and Lord Chancellor of England.


            	Hugh Latimer (1470-1555) Bishop of Worcester and Protestant Martyr.


            	C.W. Dyson Perrins Chairman Royal Worcester Porcelain and collector.


            	Queen Elizabeth I


            	Queen Victoria


            	Godfrey Brown Headmaster 1950-78,Olympic Gold Medallist.


            	Dr. Roger Fry CBE Governor, Founder of King's College, Madrid.

          


          


          Past pupils


          Famous Old Boys of the school or Worcester Old Elizabethans (more complete list here), include (in alphabetical order)


          
            	John Mark Ainsley (1963-) Tenor


            	Sir Roy Allen (R.G.D. Allen) (1906-1980) Economist


            	Dom Augustine Bradshaw (1574-1618) Catholic missionary


            	Sir Reginald Bray KG (d.1503) Statesman and Architect


            	Tim Curtis (1960-) Cricketer, former captain of Worcestershire.


            	Adam Lindsay Gordon (1833-1870) National Poet of Australia


            	Dean Headley (1970-) Former England International Cricketer


            	Timothy D Evans (1968-) TV, Film & Music Entrepreneur


            	Imran Khan (1952-) Pakistani Cricketer


            	William Langland (1330-1387)


            	Benjamin Williams Leader RA (1831-1923) Artist


            	Sir Thomas Littleton (1407-1481) Lawyer


            	Jurek Martin (1942 -) Financial Times Foreign Correspondent and former Foreign Editor


            	Julian Phillips (1965 -) Former Head Boy and Businessman


            	Graham Robb (1958-) Author


            	T J Cobden Sanderson (1840-1922) Arts and Crafts movement pioneer


            	Philip Serrell TV Auctioneer. He is this year's Old Elizabethans' President.


            	Jon Turley (1971-) Children's writer


            	Simon Webb (1955-) TV, Theatre and Film composer


            	Professor Michael Wilding (1942-) Australian Author


            	Sir Edward Leader Williams (1828-1910) civil engineer ( Manchester Ship Canal)

          


          


          Rivalry


          The King's School, Worcester
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                  of the British Armed Forces
                

              
            


            
              	Components
            


            
              	
                
                  Royal Navy
                
Surface Fleet

                Fleet Air Arm

                Submarine Service

                Royal Navy Regulating Branch

                Royal Naval Reserve

                Nursing Service (QARNNS)
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Royal Marines Reserve
              
            


            
              	History and future
            


            
              	History of the Royal Navy

              History of the Royal Marines

              Future of the Royal Navy
            


            
              	Ships
            


            
              	Current fleet

              Current deployments

              Historic ships
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              the Ministry of Defence
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          The Royal Marines (RM) are the marines and amphibious infantry of the United Kingdom and, along with the Royal Navy and Royal Fleet Auxiliary, form the Naval Service . They are also the United Kingdom's specialists in mountain and Arctic warfare. A core component of the country's Rapid Deployment Force, the Corps' 3 Commando Brigade is capable of operating independently and is highly trained as a commando force. It can deploy quickly and fight in any terrain in the world.


          


          Role


          The Royal Marines are a maritime-focused, amphibious, light infantry force capable of deploying at short notice in support of the United Kingdom Government's military and diplomatic objectives overseas and are optimised for highly manoeuvreable operational situations. As the United Kingdom Armed Forces' specialists in cold weather warfare the Corps provide lead element expertise in the NATO Northern Flank and are optimised for high altitude operations.


          In common with the other armed forces, the Royal Marines can provide resources for Military Aid to the Civil Community and Military Aid to the Civil Power operations.


          


          Command, control and organisation


          
            
              	Corps of Royal Marines
            


            
              	[image: ]

              Cap Badge of the Royal Marines
            


            
              	Active

              	28 October 1664-
            


            
              	Country

              	United Kingdom
            


            
              	Branch

              	Royal Navy
            


            
              	Type

              	Marine (Naval) Infantry
            


            
              	Role

              	Commando Infantry
            


            
              	Size

              	circa 7500 men
            


            
              	Partof

              	Naval Service
            


            
              	Garrison/HQ

              	HQRM - Portsmouth

              40 Commando - Taunton

              42 Commando - Plymouth

              45 Commando - Arbroath

              Fleet Protection Group - HMNB Clyde

              Commando Logistic Regiment - Chivenor

              1 Assault Group - Poole

              Commando Training Centre - Lympstone
            


            
              	Nickname

              	The Royals, HM Jollies, Bootnecks, The Royal Machines
            


            
              	Motto

              	Per Mare Per Terram (By Sea By Land) (Latin)
            


            
              	March

              	Quick - A Life on the Ocean Wave

              Slow - Preobrajensky
            


            
              	Commanders
            


            
              	Captain-General

              	HRH The Duke of Edinburgh, KG, KT, OM, GBE, AC, QSO, PC
            


            
              	Commandant-General

              	Major-General Garry Robison, RM
            


            
              	Insignia
            


            
              	Commando Flash

              	[image: ]
            


            
              	Abbreviation

              	RM
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              Structure Royal Marines.
            

          


          The overall head of the Royal Marines is Her Majesty Queen Elizabeth II, in her role as Commander-in-Chief of the British Armed Forces. The ceremonial head of the Royal Marines is the Captain General Royal Marines, equivalent to the Colonel-in-Chief of an Army regiment. The current Captain-General is Prince Philip, Duke of Edinburgh.


          Actual command of the Royal Marines is vested in the Commander-in-Chief Fleet with the Commandant-General Royal Marines, a Major-General, embedded within the CINCFLEET staff as Commander UK Amphibious Force (COMUKAMPHIBFOR).


          The highest rank available within the Royal Marines is that of General, though at present there are no officers above the rank of Lieutenant-General.


          The operational capability of the Corps comprises a number of Battalion-sized units, of which three are designated as "Commandos":


          
            	40 Commando (known as Forty Commando) based at Norton Manor Barracks, Taunton, Somerset


            	42 Commando (known as Four Two Commando) based at Bickleigh Barracks, Plymouth, Devon


            	45 Commando (known as Four Five Commando) based at RM Condor, Arbroath, Angus, Scotland


            	Commando Logistic Regiment based at Chivenor, Devon


            	UK Landing Force Command Support Group based at Stonehouse Barracks, Plymouth


            	Fleet Protection Group Royal Marines based at HM Naval Base Clyde, Helensburgh, Argyll and Bute[Previously Commachio Group]


            	Special Boat Service based at Royal Marines Barracks Poole, Dorset


            	1 Assault Group Royal Marines based at Royal Marines Barracks Poole, Dorset


            	Mountain Leader Training Cadre based at Stonehouse Barracks, Plymouth

          


          Each of these formations is commanded by a Lieutenant-Colonel of the Royal Marines, who may have sub-specialised in a number of ways throughout his career.


          [bookmark: 3_Commando_Brigade]


          3 Commando Brigade


          Operational Control (OpCon) of the three Commandos and the Commando Logistics Regiment is delegated to 3 Commando Brigade Royal Marines, of which they are a part. Based at Stonehouse Barracks, the Brigade exercises control as directed by either CINCFLEET or the Permanent Joint Headquarters. As the main combat formation of the Royal Marines, the Brigade has its own organic capability to support it in the field:


          
            	UK Landing Force Command Support Group which comprises:

          


          
            	
              
                	CSG Headquarters Troop


                	Signals Squadron

              


              
                	
                  
                    	Two HQ satellite communications Troops

                  

                

              


              
                	Brigade Staff Squadron


                	Support Squadron

              


              
                	
                  
                    	Brigade Patrol Troop


                    	Electronic Warfare Troop (Y Troop)


                    	Air Defence Troop


                    	Tactical Air Control Parties


                    	Police Troop

                  

                

              


              
                	Logistics Squadron

              


              
                	
                  
                    	Motor Transport Troop


                    	Catering Troop


                    	Stores Troop


                    	Equipment Support Troop

                  

                

              

            

          


          
            	539 Assault Squadron

          


          The Brigade also holds OpCon of attached army units from Royal Artillery and Royal Engineers. 1 Bn The Rifles will come under OpCon of the brigade from 1 Apr 08.


          


          Independent elements


          The independent elements of the Royal Marines are:


          
            	Fleet Protection Group Royal Marines is responsible for the security of the United Kingdom's nuclear deterrent and other security-related duties. It also provides a security detachment at the Northwood military headquarters near London; as well as specialist boarding party support for the Royal Navy worldwide, for roles such as embargo enforcement, counter-narcotics and counter-insurgency activities of the Royal Navy. It is commando-sized, however the structure differs to reflect its role; it bears the colours, battle honours and customs of the former 43 Commando.

          


          
            	Commando Training Centre: This is the training unit for the entire corps, and consists of three separate sections:

              
                	Commando Training Wing: This is the initial basic commando training section for new recruits to the Royal Marines, and the All Arms Commando Course.


                	Specialist Wing. This provides specialist training in the various trades which Marines may elect to join once qualified and experienced in a Rifle Company.


                	Command Wing: This provides command training for both officers and NCOs of the Royal Marines.
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              A Royal Marines Landing Craft Utility.
            

          


          
            	1 Assault Group Royal Marines: Provides training in the use of landing craft and boats, and also serves as a parent unit for the three assault squadrons permanently-embarked on the Royal Navy's amphibious ships.

              
                	4 Assault Squadron - HMS Bulwark


                	6 Assault Squadron - HMS Albion


                	9 Assault Squadron - HMS Ocean

              

            

          


          
            	Special Boat Service (SBS) are naval special forces and under OpCon of Director Special Forces. It is commanded by a Lieutenant Colonel qualified as a Swimmer Canoeist. SBS Responsibilities include water-borne operations, Maritime Counter-Terrorism and other special forces tasks.

          


          
            	Royal Marines Band Service provides regular bands for the Royal Navy and provides expertise to train RN Volunteer Bands. Bandsmen have a secondary role as field hospital orderlies. Personnel may not be commando trained, wearing a blue beret instead of green; the band service is the only branch of the Royal Marines which admits women.

          


          


          Structure of a Commando
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              The Commando Flash, sewn to the upper sleeve of a DPM shirt.
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              Royal Marine in training with L85A1
            

          


          The three Commandos are each organised into six companies, further organised into platoon-sized troops, as follows:


          
            	Command Company

              
                	Main HQ


                	Tactical HQ


                	Reconnaissance Troop (includes a sniper section)


                	Mortar Troop (9 Barrels of 81mm) (Includes 4 MFC pairs)


                	Anti-Tank (AT) Troop ( Milan - to be replaced by Javelin ATGW)


                	Medium Machine Gun Troop

              

            


            	One Logistic Company

              
                	A Echelon 1 (A Ech1)


                	A Echelon 2 (A Ech2)


                	FRT


                	RAP


                	B Echelon (B Ech)

              

            


            	Two Close Combat Companies

              
                	Company Headquarters (Coy HQ)


                	3 Close Combat Troops (Troop HQ, 3 Rifle Sections, Manoeuvre Support Section)

              

            


            	Two Stand Off Companies

              
                	Company Headquarters (Coy HQ)


                	Heavy Machine Gun (HMG) Troop (0.5" heavy machine guns)


                	AT Troop


                	Close Combat Troop

              

            

          


          In general a rifle company Marine will be a member of a four-man fire team, the building block of commando operations. A Royal Marine works with his team in the field and shares accommodation if living in barracks.


          This structure is a recent development, formerly Commandos were structured similarly to light Infantry Battalions. During the restructuring of the United Kingdom's military services the Corps evolved from a Cold War focus on NATO's Northern Flank towards a more expeditionary posture.


          


          Amphibious Ready Group
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              Royal Marines in a Rigid Raider assault watercraft
            

          


          The Amphibious Ready Group is a mobile, balanced amphibious force, based on a Commando Group and its supporting assets, that can be kept at high readiness to deploy into an area of operations. The Amphibious Ready Group is normally based around specialist amphibious ships, most notably HMS Ocean, the largest ship in the British fleet. Ocean was designed and built to accommodate an embarked commando and its associated stores and equipment. The strategy of the Amphibious Ready Group is to wait "beyond the horizon" and then deploy swiftly as directed by HM Government. The whole amphibious force is intended to be self-sustaining and capable of operating without host-nation support. The concept was successfully tested in operations in Sierra Leone.


          


          Commando Helicopter Force


          The Fleet Air Arm Commando Helicopter Force uses both Sea King transport and Lynx Light lift/ light attack helicopters to provide aviation support for the Royal Marines. It consists of both Royal Navy and Royal Marines personnel. RN personnel need not be commando trained.


          


          Training


          Royal Marines Recruit Training is the longest basic infantry training programme of any NATO Combat Troops . The Royal Marines is the only part of the British Armed Forces where Officers and Other Ranks are trained at the same location (at the Commando Training Centre Royal Marines (CTCRM) at Lympstone, Devon). Much of the basic training is carried out on the rugged terrain of Dartmoor and Woodbury Common with a significant proportion taking place at night. Before beginning Royal Marines recruit training the potential recruit must attend a Potential Royal Marine Course (PRMC) held at CTCRM. PRMC lasts 3 days and assesses physical ability and intellectual capacity to undertake the recruit training. Officer candidates must also undertake the Admiralty Interview Board.


          Officers and Marines undergo the same training up to the commando tests, thereafter Marines go on to employment in a rifle company while Officers continue training. Officer candidates are required to meet higher standards in the Commando tests.


          


          Basic training


          The first weeks of training are spent learning basic skills that will be used later. This includes much time spent on the parade ground and on the rifle ranges. Physical training at this stage emphasizes all-round body strength, in order to develop the muscles necessary to carry the heavy equipment a marine will use in an operational unit. Key milestones include a gym passout at week 9 (not carried out with fighting order), which shows that a recruit is ready for the Bottom Field, a battle swimming test, and learning to do a "regain" (i.e. climb back onto a rope suspended over a water tank). Most of these tests are completed with the ever present "fighting order" of 32 lb (14.5 kg) of equipment. Individual fieldcraft skills are also taught at this basic stage.


          


          The Commando Course


          The culmination of training is a period known as the Commando Course. Following the Royal Marines taking on responsibility for the Commando Role with the disbandment of the Army Commandos at the end of World War II, all Royal Marines, except those in the Royal Marines Band Service, complete the Commando course as part of their training (see below). Key aspects of the course include climbing and ropework techniques, patrolling, and amphibious operations.


          This intense phase ends with a series of tests which have remained virtually unchanged since World War II. Again, these tests are done with a "fighting order" of 32 lb (14.5kg) of equipment.


          The commando tests are taken on consecutive days; they include;


          
            	A nine-mile (14.5 km) speed march, carrying full fighting order, to be completed in 90 minutes; the pace is thus 10 minutes per mile (6 min/km or 6 mph).

          


          
            	The Endurance course is a six mile, (9.65 km), course across rough terrain at Woodbury Common near Lympstone, which includes tunnels, pipes, wading pools, and an underwater culvert. The course ends with a four-mile (6 km) run back to CTCRM. Followed by a marksmanship test, where the recruit must hit 6 out of 10 shots at a target representing a fig. 11 target at 200 m. To be completed in 73 minutes (71 minutes for Royal Marine officers), these times were recently increased by one minute as the route of the course was altered. The Course ends at the 25m range where the recruit must then put at least 6 out of 10 shots on target without cleaning their weapon.

          


          
            	The Tarzan Assault Course. This is an assault course combined with an aerial confidence test. It starts with a death slide and ends with a rope climb up a thirty foot vertical wall. It must be completed with full fighting order in 13 minutes, 12 minutes for Royal Marine officers. The Potential Officers Course also includes confidence tests from the Tarzan Assault Course, although not with equipment.

          


          
            	The Thirty miler. This is a 30 mile (48 km) march across Dartmoor, wearing fighting order, and additional safety equipment. It must be completed in 8 hours for recruits and 7 hours for Royal Marine officers, who must also navigate the route themselves, rather than following a DS with the rest of a syndicate and carry their own equipment.

          


          The day after the 30 mile (48 km) march, any who failed any of the tests may attempt to retake them.


          Completing the Commando Course successfully entitles the recruit or officer to wear the coveted green beret but does not mean that the Royal Marine has finished his training. That decision will be made by the troop or batch training team and will depend on the recruit's or young officer's overall performance. Furthermore, officer training still consists of many more months.


          Training to be a Royal Marine takes 32 weeks. The last week is mainly administration and preparing for the pass out parade. Recruits in their final week of training are known as the King's Squad.


          After basic and commando training, a Royal Marine Commando will normally join a unit of 3 Commando Brigade. There are three Royal Marines Commando infantry units in the Brigade: 40Commando located at Norton Manor Camp near Taunton in Somerset, 42Commando at Bickleigh Barracks, near Plymouth, Devon, and 45Commando at RM Condor, Arbroath on the east coast of Scotland.


          Non Royal Marine volunteers for Commando training undertake the All Arms Commando Course


          There is also a Reserve Commando Course run for members of the Royal Marines Reserve and Commando units of the Territorial Army.


          


          Specialist training
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              Royal Marines snipers with L115A1 sniper rifle
            

          


          Royal Marines may then go on to undertake specialist training in a variety of skills; Platoon Weapons Instructor, Mortar operator, signals, clerks, sniper, PT instructor, Mountain Leader, Swimmer Canoeist, chef, Landing Craft coxswain, Telecommunications Technician (Tels Tech) etc.


          Training for these specialisations may be undertaken at CTCRM or in a joint environment, such as the Defence School of Transport at Leconfield or the Defence Police College.


          Some marines are trained in military parachuting to allow flexibility of insertion methods for all force elements. Marines complete this training at RAF Brize Norton but are not required to undergo Pre Parachute Selection Course (P-Company) training with the Parachute Regiment.


          


          Traditions and insignia
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          The Royal Marines have a proud history and unique traditions. Their colours (flags) do not carry individual battle honours in the manner of the regiments of the British Army but rather the "globe itself" as the symbol of the Corps.


          The badge of the Royal Marines is designed to commemorate the history of the Corps. The Lion and Crown denotes a Royal regiment. King George III conferred this honour in 1802 "in consideration of the very meritorious services of the Marines in the late war."


          The "Great Globe itself" surrounded by laurels was chosen by King George IV as a symbol of the Marines' successes in every quarter of the world. The laurels are believed to honour the gallantry they displayed during the investment and capture of Belle Isle, off Lorient, in AprilJune 1761.


          The word "Gibraltar" refers to the Siege of Gibraltar in 1704. It was awarded in 1827 by George IV as a special distinction for the services of four of the old Army Marine regiments (Queen's Own Marines, 1st Marines, 2nd Marines, 3rd Marines). All other honours gained by the Royal Marines are represented by the "Great Globe". As a consequence, there are no battle honours displayed on the colours of the four battalion sized units in the corps.


          When referring to individual Commandos: 45 Commando is referred to as "four-five" rather than "forty-five commando" as is 42 Commando, 40 Commando is "forty".


          The only units which carry colours are 40 Commando, 42 Commando, 45 Commando, and the Fleet Protection Group (which is the custodian of the colours of 43 Commando).


          The fouled anchor, incorporated into the emblem in 1747, is the badge of the Lord High Admiral and shows that the Corps is part of the Naval Service.


          Per Mare Per Terram ("By Sea, By Land"), the motto of the Marines, is believed to have been used for the first time in 1785.


          The regimental quick march of the Corps is A Life on the Ocean Wave, while the slow march is Preobrajensky.


          Dress headgear is a white Wolseley pattern pith helmet surmounted by a ball, a distinction once standard for artillerymen. This derives from the part of the Corps that was once the Royal Marine Artillery.


          The Royal Marines are one of six regiments allowed by the Lord Mayor of the City of London to march through the City as a regiment in full array. This dates to the charter of Charles II that allowed recruiting parties of the Admiral's Regiment of 1664 to enter the City with drums beating and colours flying.


          


          Uniforms


          For historical uniform information, see History of the Royal Marines.


          The modern Royal Marines retain a number of distinctive uniform items. These include the green beret, the green "Lovat" service dress, the dark blue parade dress worn with the white helmet, the scarlet and blue mess dress for officers and non-commissioned officers and the white hot-weather dress of the Band Service.


          


          Order of Precedence


          As the descendant of the old Marine Regiments of the British Army, the Royal Marines has a position in the Order of Precedence of the Infantry; this is after the 49th Regiment of Foot, the descendant of which is the Royal Gloucestershire, Berkshire and Wiltshire Regiment. Therefore, the Royal Marines would parade after the RGBW. This is because the 49th Foot was the last Regiment raised prior to the formation of the Corps of Marines as part of the Royal Navy in 1755. In 2007, the RGBW was amalgamated into a large Regiment  this new Regiment is placed last in the order of precedence, as it is a regiment of rifles. As a consequence, the Royal Marines have moved behind the Royal Anglian Regiment, which is the linear descendent of the 48th Foot, at position number six in the new Order of Precedence. However, when the Royal Navy is on parade, then the Royal Marines parade with them at the extreme right of the line.


          
            
              	Preceded by:

              Royal Anglian Regiment

              	Infantry Order of Precedence

              	Succeeded by:

              Yorkshire Regiment

              (14th/15th, 19th and 33rd/76th)
            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Royal_Marines"
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              The Royal National Theatre from Waterloo Bridge
            

          


          The National Theatre on the South Bank in the London Borough of Lambeth, England is immediately east of the southern end of Waterloo Bridge. The National Theatre's building was designed by architect Sir Denys Lasdun and its theatres opened individually between 1976 and 1977. In the years from 1963, before the company's permanent home on the South Bank was completed, the National Theatre Company, as it was then usually termed, was based at the Old Vic theatre in Waterloo.


          The honorific "Royal" was added to the name in 1988, after a campaign by Max Rayne, retiring chairman of the NT board, to mark the twenty-fifth anniversary of the companys inauguration (and Raynes own departure from office). The change was opposed by the theatres director, Richard Eyre, who feared that productions would become too worthy as a result. The addition was quietly dropped (but never officially rescinded) when Rayne retired. Most British theatre-goers still refer to both the company and venue as The National Theatre, frequently abbreviated to "The National".


          The National Theatre presents a highly varied programme, including Shakespeare and other classics, new plays by leading contemporary playwrights, and revivals of classic musicals. Each auditorium in the theatre can run up to three shows in repertoire or repertory, thus further widening the number of plays which can be put on during any one season.


          


          The building


          The National Theatre building houses three separate auditoria:


          
            	The Olivier Theatre (named after the theatre's first artistic director, Sir Laurence Olivier), the largest space, is the main auditorium, and was modelled on the ancient Greek theatre at Epidaurus; it has an open stage and a fan-shaped audience seating area for about 1,160 people. It houses the Drum Revolve; a unique piece of stage technology which goes 8m under the stage. The Drum has two rim revolves and two platforms which can take 10 tonnes, facilitating dramatic and fluid scenary changes.


            	The Lyttelton Theatre (named after Oliver Lyttelton, the first chairman of the Theatre) has a proscenium arch design and holds up to 890 people.

          


          
            	The Cottesloe Theatre (named after Lord Cottesloe, chairman of the South Bank Theatre Board) is a small adaptable studio space, designed by Ian Macintosh, holding up to 400 people, depending on the seating configuration.
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              Denys Lasdun's building for the National Theatre - an "urban landscape" of interlocking terraces responding to the site at King's Reach on the River Thames to exploit views of St Paul's Cathedral and Somerset House.
            

          


          The riverside forecourt of the theatre is used for regular open air performances in the summer months. The terraces and foyers of the theatre complex have also been used for ad hoc experimental performances.


          The National Theatre's foyers are open to the public, with a large theatrical bookshop, restaurants, bars and exhibition spaces. Backstage tours run throughout the day, and there is live music every evening from 6pm in the foyer before performances.


          The style of the National Theatre building, described by Mark Girouard as "an aesthetic of broken forms" at the time of opening. Architectural opinion was split at the time of construction. Even enthusiastic advocates of the Modern Movement such as Sir Nikolaus Pevsner have found the Bton brut concrete both inside and out overbearing. Most notoriously, Prince Charles described the building in 1988 as "a clever way of building a nuclear power station in the middle of London without anyone objecting". Sir John Betjeman, however, a man not noted for his enthusiasm for brutalist architecture, was effuse in his praise and wrote to Lasdun stating that he "gasped with delight at the cube of your theatre in the pale blue sky and a glimpse of St. Paul's to the south of it. It is a lovely work and so good from so many angles...it has that inevitable and finished look that great work does."


          Despite the controversy, the theatre has been a Grade II* listed building since 1994. Although the theatre is often cited as an archetype of Brutalist architecture in England, since Lasdun's death the building has been re-evaluated as having closer links to the work of Le Corbusier, rather than contemporary monumental 1960s buildings such as those of Paul Rudolph. The carefully refined balance between horizontal and vertical elements in Lasdun's building has been contrasted favourably with the lumpiness of neighbouring buildings such as the Hayward Gallery and Queen Elizabeth Hall, and is now in the unusual situation of having appeared simultaneously in the top ten "most popular" and "most hated" London buildings in opinion surveys. A recent lighting scheme illuminating the exterior of the building, in particular the fly towers, has proved very popular, and is one of several positive artistic responses to the building.


          


          Artistic directors


          
            	Laurence Olivier (1963-1973) with Kenneth Tynan as 'Literary Manager'.


            	Peter Hall (1973-1988)


            	Richard Eyre (1988-1997)


            	Trevor Nunn (1997-2003)


            	Nicholas Hytner (2003 to date)

          


          


          Notable productions


          [bookmark: 1963-1973]


          1963-1973


          
            	Othello directed by John Dexter with Laurence Olivier in the title-role and Frank Finlay as Iago (1964)


            	The Royal Hunt of the Sun by Peter Shaffer directed by John Dexter (1964); the National's first world premiere


            	As You Like It directed by Clifford Williams the all-male production with Ronald Pickup as Rosalind, Jeremy Brett as Orlando, Charles Kay as Celia, Derek Jacobi as Touchstone, Robert Stephens as Jaques (1967)


            	Rosencrantz & Guildenstern Are Dead by Tom Stoppard directed by Derek Goldby with John Stride and Edward Petherbridge (1967)


            	Oedipus by Seneca translated by Ted Hughes directed by Peter Brook with John Gielgud as Oedipus, Irene Worth as Jocasta (1968)


            	The Merchant of Venice directed by Jonathan Miller with Laurence Olivier as Shylock, Joan Plowright as Portia (1970)


            	Hedda Gabler by Henrik Ibsen directed by Ingmar Bergman with Maggie Smith as Hedda (1970)


            	Long Day's Journey Into Night by Eugene O'Neill directed by Michael Blakemore (1971)


            	Jumpers by Tom Stoppard directed by Peter Wood starring Michael Hordern and Diana Rigg (1972)


            	The Misanthrope by Molire translated by Tony Harrison directed by John Dexter with Alec McCowen and Diana Rigg ( 1973-74)

          


          [bookmark: 1973-1988]


          1973-1988


          
            	No Man's Land by Harold Pinter directed by Peter Hall with Ralph Richardson and John Gielgud (1975)


            	Illuminatus! an eight-hour five-play cycle from Ken Campbells The Science Fiction Theatre of Liverpool (1977)


            	Bedroom Farce by Alan Ayckbourn directed by Peter Hall (1977)


            	Lark Rise by Keith Dewhurst directed by Bill Bryden (1978)


            	Tales from the Vienna Woods by Odon von Horvath, translated by Christopher Hampton directed by Maximilian Schell with Stephen Rea and Kate Nelligan


            	Plenty by David Hare directed by the author with Stephen Moore and Kate Nelligan (1978)


            	Amadeus by Peter Shaffer directed by Peter Hall with Paul Scofield and Simon Callow ( 1979-80)


            	Galileo by Bertolt Brecht translated by Howard Brenton directed by John Dexter with Michael Gambon (1980)


            	The Romans in Britain by Howard Brenton directed by Michael Bogdanov subject of a private prosecution by Mary Whitehouse (1980)


            	The Oresteia by Aeschylus translated by Tony Harrison directed by Peter Hall (1981)


            	Guys and Dolls by Frank Loesser directed by Richard Eyre (1982) the National Theatre's first musical


            	Glengarry Glen Ross by David Mamet directed by Bill Bryden (1983)


            	The Mysteries from medieval Mystery plays in a version by Tony Harrison directed by Bill Bryden (1985)


            	Pravda by Howard Brenton and David Hare directed by the author with Anthony Hopkins (1985)


            	Antony and Cleopatra directed by Peter Hall with Anthony Hopkins and Judi Dench (1987)
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          1988-1997


          
            	Fuente Ovejuna by Lope de Vega translated by Adrian Mitchell directed by Declan Donnellan (1989)


            	The Madness of George III by Alan Bennett directed by Nicholas Hytner starring Nigel Hawthorne (1991)


            	Angels in America: Part One: Millennium Approaches; Part Two; Perestroika by Tony Kushner directed by Declan Donnellan ( 1991-92)


            	An Inspector Calls by J. B. Priestley directed by Stephen Daldry (1992)


            	The David Hare Trilogy: Racing Demon, Murmuring Judges, The Absence of War by David Hare directed by Richard Eyre (1993)


            	Arcadia by Tom Stoppard directed by Trevor Nunn (1993)


            	Sweeney Todd by Stephen Sondheim and Hugh Wheeler directed by Declan Donnellan (1993)


            	King Lear directed by Richard Eyre with Ian Holm (1997)


            	The Caucasian Chalk Circle by Bertolt Brecht translated by Frank McGuinness directed by Simon McBurney (1997)
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          1997-2002


          
            	Copenhagen by Michael Frayn directed by Michael Blakemore (1998)


            	Oklahoma! by Richard Rodgers and Oscar Hammerstein directed by Trevor Nunn with Maureen Lipman and Hugh Jackman (1998)


            	The Merchant of Venice directed by Trevor Nunn with Henry Goodman (1999)


            	Summerfolk by Maxim Gorky directed by Trevor Nunn (1999)


            	Honk! (1999; Olivier Award winner)


            	Blue Orange by Joe Penhall directed by Roger Michell, with Chiwetel Ejiofor, Bill Nighy and Andrew Lincoln (2000)


            	The Far Side of the Moon written, directed and performed by Robert Lepage (2001)


            	Humble Boy by Charlotte Jones directed by John Caird, with Simon Russell Beale (2001)


            	South Pacific by Richard Rodgers and Oscar Hammerstein directed by Trevor Nunn with Philip Quast (2001)


            	The Winter's Tale by William Shakespeare directed by Nicholas Hytner with Alex Jennings and Phil Daniels. (2001)


            	Vincent in Brixton by Nicholas Wright directed by Richard Eyre, with Claire Higgins (2002)


            	The Coast of Utopia, a trilogy by Tom Stoppard, comprising: Voyage, Shipwreck and Salvage, directed by Trevor Nunn, with computerised video designs by William Dudley (2002)


            	Anything Goes by Cole Porter directed by Trevor Nunn with John Barrowman and Sally Ann Triplett (2002)
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          2003-


          
            	Jerry Springer - The Opera, a musical by Stewart Lee and Richard Thomas (2003)


            	Henry V by William Shakespeare. A notable modern dress version directed by Nicholas Hytner starring Adrian Lester (2003).


            	Democracy by Michael Frayn directed by Michael Blakemore (2003)


            	His Dark Materials, a two-part adaptation of Philip Pullmans novel directed by Nicholas Hytner starring Anna Maxwell Martin and Dominic Cooper (2003)


            	The History Boys by Alan Bennett directed by Nicholas Hytner starring Richard Griffiths (2004)


            	Coram Boy by Jamila Gavin, adapted by Helen Edmundson, directed by Melly Still ( 2005, 2006)


            	The Seafarer by Conor McPherson directed by the author, starring Jim Norton, Conleth Hill, Karl Johnson, Michael McElhatton and Ron Cook ( 2006)

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Royal_National_Theatre"
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          The Royal Navy of the United Kingdom is the oldest of the British armed services (and is therefore known as the Senior Service). From the early 18th century to the middle of the 20th century, it was the largest and most powerful navy in the world, playing a key part in establishing the British Empire as the dominant power of the 19th and early 20th centuries. In World War II, the Royal Navy operated almost 900 ships. During the Cold War, it was transformed into a primarily anti-submarine force, hunting for Soviet submarines, mostly active in the GIUK gap. With the collapse of the Soviet Union, its role for the 21st century has returned to focus on global expeditionary operations.


          The Royal Navy is the second-largest navy of the NATO allies, in terms of the combined displacement of its fleet, after the U.S. Navy. There are currently 91 commissioned ships in the Royal Navy, including aircraft carriers, nuclear submarines, mine counter-measures and patrol vessels. There are also the support of 17 vessels of the Royal Fleet Auxiliary. The Royal Navy's ability to project power globally is considered second only to the United States Navy. The Royal Navy also has the second largest carrier fleet in the world, with 2 carriers of the Invincibleclass in service (HMSArk Royal and HMSIllustrious), another of the same class in reserve ( HMSInvincible) and 2 of the Queen Elizabethclass planned to replace the current fleet of aircraft-carriers. (However, to place this in perspective, the combined full load displacement of the Royal Navy's two active carriers is only 42,000 tons, while the single Russian carrier Admiral Kuznetsov displaces more than 65,000 tons full load and the combined displacement of the US carrier fleet is more than one million tons).


          The Royal Navy is a constituent component of the Naval Service, which also comprises the Royal Marines, Royal Fleet Auxiliary, Royal Naval Reserve and Royal Marines Reserve. The Royal Navy numbers 37,500 people of whom approximately 6,000 are in the Royal Marines.


          


          History


          (all headings after 1603 and the Union of the Crowns apply to the United Kingdom)
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          England's first navy was established in the 9th century by Alfred the Great but, despite inflicting a significant defeat on the Vikings in the Wantsum Channel at Plucks Gutter near to Stourmouth, Kent, it fell into disuse. It was revived by King Athelstan and at the time of his victory at the Battle of Brunanburh in 937, the English navy had a strength of approximately 400 ships. When the Norman invasion was imminent, King Harold had trusted to his navy to prevent William the Conqueror's invasion fleet from crossing the Channel. However, not long before the invasion the fleet was damaged in a storm and driven into harbour, and the Normans were able to cross unopposed and defeat Harold at the Battle of Hastings. The Norman kings created a naval force in 1155, or adapted a force which already existed, with ships provided by the Cinque Ports alliance. The Normans are believed to have established the post of Lord Warden of the Cinque Ports.


          The English Navy began to develop during the 12th and 13th centuries and King John had a fleet of 500 sails. During the Hundred Years' War, the French fleet was initially stronger than the English fleet, but was almost completely destroyed at the Battle of Sluys in 1340. In the mid-fourteenth century Edward III's navy had some 712 ships. There then followed a period of decline: the navy suffered disastrous defeats off La Rochelle in 1372 and 1419 to Franco - Castilian fleets, and English ports were ravaged by fleets commanded by Jean de Vienne and Fernando Snchez de Tovar.


          [bookmark: 1500.E2.80.931707]


          15001707


          
            [image: Victory over the Spanish Armada.]

            
              Victory over the Spanish Armada.
            

          


          The first reformation and major expansion of the Navy Royal, as it was then known, occurred in the 16th century during the reign of Henry VIII, whose ships Henri Grce a Dieu ("Great Harry") and Mary Rose engaged the French navy in the battle of the Solent in 1545. By the time of Henry's death in 1547 his fleet had grown to 58 vessels. In 1588 the Spanish Empire, at the time Europe's superpower and the leading naval power of the 16th century, and the Spanish Armada set sail to enforce Spain's dominance over the English Channel and transport troops from the Spanish Netherlands to England. The Spanish plan failed due to maladministration, logistical errors, English harrying, blocking actions by the Dutch, and bad weather. However, England led a similar large-scale expedition against Spain a year later in what is known as the Drake-Norris Expedition of 1589, which resulted in defeat for the Royal Navy.


          A permanent Naval Service did not exist until the mid-17th century, when the 'General-at-Sea' (equivalent to Admiral) Robert Blake took the Fleet Royal under Parliamentary control following the defeat of Charles I. After defeats in the second and third Anglo-Dutch Wars the Royal Navy gradually developed into the strongest navy in the world. From 1692 the Dutch navy was placed under the command of the Royal Navy's admirals (though not incorporated into it) by order of William III following the Glorious Revolution.


          Under the Acts of Union in 1707 the Royal Scots Navy merged with the English Navy and the modern Royal Navy came into being. The Royal Navy had become the British navy.
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          The early 18th century saw the Royal Navy with more ships than other navies. Although it suffered severe financial problems throughout the earlier part of this period, modern methods of financing government and in particular, the Navy were developed. This financing enabled the navy to become the powerful force of the later 18th century without bankrupting the country. Naval operations in the War of the Spanish Succession were at first focused on the acquisition of a Mediterranean base, culminating in an alliance with Portugal and the capture of Gibraltar (1704) and Port Mahon (1708). The middle part of the century was occupied with the War of the Austrian Succession and the lesser known War of Jenkins' Ear against Spain. In the latter war, the British deployed a very large amphibious force under Admiral Edward Vernon in the Battle of Cartagena, aiming to capture this major Spanish colonial port in modern day Colombia. Following an able defense assisted by strong fortifications, and the ravages of disease, the British failed in their attempts suffering heavy casualties. The Navy also saw action in the Seven Years' War which was later described by Winston Churchill as the first world war. The latter part of the century saw action in the American Revolutionary War where the Navy was defeating the fledgling Continental Navy until French intervention in 1778. The most important operation of the war came in 1781 when during the Battle of the Chesapeake the British failed to lift the French blockade of Lord Cornwallis, resulting in a British surrender in the Battle of Yorktown. Although combat was over in North America, it continued in the Caribbean ( Battle of the Saintes) and India, where the British experienced both successes and failures.


          The Napoleonic Wars saw the Royal Navy reach a peak of efficiency, dominating the navies of all Britain's adversaries. Initially Britain did not involve itself in the French Revolution, but in 1793 France declared war. The next 12years saw battles such as the Cape St Vincent and the Nile and short lived truces such as the Peace of Amiens. In the early stages of the wars, the navy had several mutinies caused mostly by the sailors' poor conditions of service. The two major mutinies at the Spithead and the Nore in 1797, were potentially very dangerous for Britain, because at the time the country was at risk of a French invasion.


          The height of the Navy's achievements though came on 21 October 1805 at the Battle of Trafalgar where a numerically smaller but more experienced British fleet under the command of Admiral Lord Nelson decisively defeated a combined French and Spanish fleet. This eventually led to almost uncontested power over the world's oceans from 1805 to 1914, when it came to be said that " Britannia ruled the waves".


          In the years following the battle of Trafalgar there was increasing tension at sea between Britain and the United States. American traders took advantage of their country's neutrality to trade with both the French-controlled parts of Europe and Britain. Both France and Britain tried to prevent each other's trade, but only the Royal Navy was in a position to enforce a blockade. In 1812, the United States declared war on the United Kingdom and invaded Canada. At sea, the American War of 1812 was characterised by single-ship actions between small ships, and disruption of merchant shipping. Between 1793 and 1815 the Royal Navy lost 344 vessels due to non-combat causes: 75 by foundering, 254 shipwrecked and 15 from accidental burnings or explosions. In the same period it lost 103,660 seamen: 84,440 by disease and accidents, 12,680 by shipwreck or foundering, and 6,540 by enemy action. During the 19th century the Royal Navy enforced a ban on the slave trade, acted to suppress piracy, and continued to map the world. To this day, Admiralty charts are maintained by the Royal Navy. Royal Navy vessels on surveying missions carried out extensive scientific work. Charles Darwin travelled around the world on HMSBeagle, making scientific observations which led him to the theory of evolution.


          The end of the 19th century saw structural changes brought about by the First Sea Lord (Chief of Staff) Jackie Fisher who retired, scrapped, or placed into reserve many of the older vessels, making funds and manpower available for newer ships. He also oversaw the development of HMSDreadnought, the first all-big-gun ship and one of the most influential ships in naval history. This ship rendered all other battleships then existing obsolete, and started an arms race in Europe. Admiral Percy Scott introduced several new programs such as gunnery training programs and central fire control which greatly improved the effectiveness in battle of the Navy's ships. The First Lord of the Admiralty is a civilian and a member of the Government.
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          During the two World Wars, the Royal Navy played a vital role in keeping the United Kingdom supplied with food, arms and raw materials and in defeating the German campaigns of unrestricted submarine warfare in the first and second battles of the Atlantic. During the First World War, the majority of the Royal Navy's strength was deployed at home in the Grand Fleet. The primary aim was to draw the Hochseeflotte (the German "High Seas Fleet") into an engagement. No decisive victory ever came though. The Royal Navy and the Kaiserliche Marine fought many engagements including the Battle of Heligoland Bight, and the Battle of Jutland. Although it suffered heavier losses than the Hochseeflotte it did succeed in preventing the German Fleet from putting to sea in the latter stages of the War.
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          In the inter-war period the Royal Navy was stripped of much of its power. The Washington Naval Treaty of 1922, together with the deplorable financial conditions during the immediate post-war period and the Great Depression, forced the Admiralty to scrap some capital ships and to cancel plans for new construction. The London Naval Treaty of 1930 deferred new capital ship construction until 1937 and reiterated construction limits on cruisers, destroyers and submarines. As international tensions increased in the mid-1930s the Second London Naval Treaty of 1935 failed to halt the development of a naval arms race and by 1938 treaty limits were effectively ignored. The re-armament of the Royal Navy was well under way by this point; the Royal Navy had begun construction of the King George V class and several aircraft carriers including Ark Royal. In addition to new construction, several existing old battleships, battlecruisers and heavy cruisers were reconstructed, and anti-aircraft weaponry reinforced. However around this time, the Imperial Japanese Navy and the United States Navy began to surpass the Royal Navy in power.
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          During the early phases of World War II, the Royal Navy provided critical cover during British evacuations from Dunkirk. At the Battle of Taranto Admiral Cunningham commanded a fleet that launched the first all-aircraft naval attack in history. Later Cunningham was determined that as many Commonwealth soldiers as possible should be evacuated after their defeat on Crete. When army generals feared he would lose too many ships, he famously said, "It takes three years to build a ship; it takes three centuries to build a tradition".


          The Royal Navy suffered huge losses in the early stages of the war including HMSHood, HMSRepulse and HMS Prince of Wales despite successes against enemy surface ships, in particular at Norway. As well as providing cover in operations it was also vital in guarding the sea lanes that enabled British forces to fight in remote parts of the world such as North Africa, the Mediterranean and the Far East. Naval supremacy in the Atlantic was vital to the amphibious operations carried out, such as the invasions of Northwest Africa, Sicily, Italy, and Normandy. During the war however, it became clear that aircraft carriers were the new capital ship of naval warfare, and that Britain's former naval superiority in terms of battleships had become irrelevant. Though Britain was an early innovator in aircraft carrier design and in many naval technologies, it did not have the resources to pursue this in the post-war period.


          


          Postwar period and 21st century


          After World War II, the decline of the British Empire and the economic hardships in Britain at the time forced the reduction in the size and capability of the Royal Navy. The increasingly powerful U.S. Navy took on the former role of the Royal Navy as global naval power. However, the threat of the Soviet Union and British commitments throughout the world created a new role for the Navy.


          The 1960s saw the peak of the Royal Navy's capabilities in the post-war era. The two Audacious class fleet carriers HMSArk Royal, HMSEagle, the rebuilt HMSVictorious and the four Centaur class light carriers gave the Royal Navy the most powerful carrier fleet outside the United States. The navy also had a large fleet of frigates and destroyers. New, more modern units like the County-classdestroyers and Leander-classfrigates also began to enter service in the 1960s.
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          The 1960s also saw the launch of HMS Dreadnought, the Royal Navy's first SSN. The navy also received its first nuclear weapons with the introduction of the first of the Resolution class submarines and was later to become responsible for the maintenance of the UK's entire nuclear deterrent.


          The Navy began plans for a replacement of its fleet of aircraft carriers in the mid-1960s. A plan was drawn up for 3 large aircraft carriers each displacing about 60,000tons; the plan was designated CVA-01. These carriers would be able to operate the latest aircraft that were coming into service, and would keep the Royal Navys place as a major naval power. However, the new Labour government that came into power in the mid-1960s was determined to cut defence expenditure as a means to reduce public spending, and in the 1966 Defence White Paper the project was cancelled.


          After this the navy began to fall in size and by 1979 the last fleet carrier, HMS Ark Royal, was scrapped. The navy was forced to make do with three much smaller Invincible-classaircraft carriers, and the fleet was now centred around anti-submarine warfare in the north Atlantic as opposed to its former position with world wide strike capability.
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          The most important operation conducted predominantly by the Royal Navy after the Second World War was the defeat in 1982 of Argentina in the Falkland Islands War. Despite losing four naval ships and other civilian and RFA ships the Royal Navy proved it was still able to fight a battle 8,345miles (12,800km) from Great Britain. HMSConqueror is the only nuclear-powered submarine to have engaged an enemy ship with torpedoes, sinking the Argentine cruiser ARA General Belgrano. The war also underlined the importance of aircraft carriers and submarines and exposed the service's late 20th century dependence on chartered merchant vessels. The Royal Navy also took part in the Gulf War, the Kosovo conflict, the Afghanistan Campaign, and the 2003 Iraq War, the last of which saw RN warships bombard positions in support of the Al Faw Peninsula landings by Royal Marines. In August 2005 the Royal Navy rescued seven Russians stranded in a submarine off the Kamchatka peninsula. Using its Scorpio 45, a remote-controlled mini-sub, the submarine was freed from the fishing nets and cables that had held the Russian submarine for three days.


          


          The Royal Navy today


          


          Fleet composition


          In numeric terms the Royal Navy has significantly reduced in size since the 1960s, reflecting the reducing requirement of the state. This raw figure does not take into account the increase in technological capability of the Navy's ships, but it does show the general reduction of capacity. The following table is a breakdown of the fleet numbers since 1960. The separate types of ship and how their numbers have changed are shown.


          
            
              	Year

              	Submarines

              	Carriers

              	Assault Ships

              	Surface Combatants

              	Mine Counter Measure Vessels

              	Patrol Ships and Craft

              	Total
            


            
              	Total

              	SSBN

              	SSN

              	SS & SSK

              	Total

              	CV

              	CV(L)

              	Total

              	Cruisers

              	Destroyers

              	Frigates
            


            
              	1960

              	48

              	0

              	0

              	48

              	9

              	6

              	3

              	0

              	145

              	6

              	55

              	84

              	

              	

              	202
            


            
              	1965

              	47

              	0

              	1

              	46

              	6

              	4

              	2

              	0

              	117

              	5

              	36

              	76

              	

              	

              	170
            


            
              	1970

              	42

              	4

              	3

              	35

              	5

              	3

              	2

              	2

              	97

              	4

              	19

              	74

              	

              	

              	146
            


            
              	1975

              	32

              	4

              	8

              	20

              	3

              	1

              	2

              	2

              	72

              	2

              	10

              	60

              	43

              	14

              	166
            


            
              	1980

              	32

              	4

              	11

              	17

              	3

              	0

              	3

              	2

              	67

              	1

              	13

              	53

              	36

              	22

              	162
            


            
              	1985

              	33

              	4

              	14

              	15

              	4

              	0

              	4

              	2

              	56

              	0

              	15

              	41

              	45

              	32

              	172
            


            
              	1990

              	31

              	4

              	17

              	10

              	3

              	0

              	3

              	2

              	49

              	0

              	14

              	35

              	41

              	34

              	160
            


            
              	1995

              	16

              	4

              	12

              	0

              	3

              	0

              	3

              	2

              	35

              	0

              	12

              	23

              	18

              	32

              	106
            


            
              	2000

              	16

              	4

              	12

              	0

              	3

              	0

              	3

              	3

              	32

              	0

              	11

              	21

              	21

              	23

              	98
            


            
              	2005

              	15

              	4

              	11

              	0

              	3

              	0

              	3

              	2

              	28

              	0

              	9

              	19

              	16

              	26

              	90
            


            
              	2006

              	14

              	4

              	10

              	0

              	3

              	0

              	3

              	3

              	25

              	0

              	8

              	17

              	16

              	22

              	83
            


            
              	2007

              	13

              	4

              	9

              	0

              	3

              	0

              	3

              	3

              	25

              	0

              	8

              	17

              	16

              	22

              	82
            

          


          Before the Falklands War in 1982, the then Defence Secretary John Nott had advocated, and initiated, a series of cutbacks to the Navy. The Falklands War though, proved a need for the Royal Navy to regain an expeditionary and littoral capability which, with its resources and structure at the time, would prove difficult. With the end of the Cold War at the beginning of the 1990s, the Royal Navy was a force focused on blue water anti-submarine warfare. Its purpose was to search for and destroy Soviet submarines in the North Atlantic, and to operate the nuclear deterrent submarine force.


          UK foreign policy after the end of the Cold War has given rise to a number of operations which have required an aircraft carrier to be deployed globally such as the Adriatic, Peace Support Operations in Bosnia and Herzegovina and Kosovo, Sierra Leone, the Persian Gulf. Destroyers and frigates have been deployed against piracy in the Malacca Straits and Horn of Africa. Consequently in the 1990s the navy began a series of projects to modernise the fleet and convert it from a North Atlantic-based anti-submarine force to an expeditionary force. This has involved the replacement of much of the Fleet and has seen a number of large procurement projects.


          


          Large fleet units  amphibious and carriers
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          The two recently ordered Queen Elizabeth-classaircraft carriers are to be a new generation of aircraft carrier to replace the three Invincibleclass ships. The two vessels are expected to cost 3.9billion, will displace 65,000tons and are expected to enter service in 2014 and 2016 respectively. They will be STOVL carriers, operating the STOVL variant of the F-35 Lightning II, which has been ordered by both the Fleet Air Arm and the Royal Air Force to replace the Harrier.


          The introduction of the 4 vessels of the Bay class of landing ship dock into the Royal Fleet Auxiliary in 2006 and 2007, together with the Albionclass means that the Royal Navy has a significantly enhanced amphibious capability. In November 2006 the First Sea Lord, Admiral Sir Jonathon Band, said, "These ships represent a major uplift in the Royal Navy's war fighting capability."


          


          Escort units
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          The escort fleet, in the form of frigates and destroyers, is the traditional workhorse of the Navy. The escort fleet is also being updated. The ageing Type 42 destroyer is to be replaced with the Type 45 destroyer.


          Six Type 45 destroyers are on order or under construction. Under the terms of the original contract, the Navy was to order 12 vessels but, as of June 2008, only the six will be constructed. The main role of the Type45 destroyer is anti-air warfare. In order to fulfil this role, it will be equipped with the PAAMS integrated anti-aircraft system. This will fire Aster 15 and Aster 30 missiles. The Type45 will operate the highly sophisticated Sampson radar system that will be fully integrated into the PAAMS system.


          The last frigate to enter service was the Type 23 frigate, HMSSt Albans. On July 21, 2004, in the Delivering Security in a Changing World review of defence spending, Defence Secretary Geoff Hoon announced that 3 frigates would be paid off as part of a continuous cost-cutting strategy. Several designs have been created for a new generation frigate such as the Future Surface Combatant, but these concepts have not yet obtained Main Gate approval.


          


          Submarines
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          The submarine force is being replaced and replenished, with 4 new Astute-classsubmarines ordered. These are much larger than their predecessors, the Trafalgarclass and are expected to displace 7,800tons submerged. In December 2006, plans were unveiled for a new class of three submarines to replace the Vanguard-classsubmarine, which is due to be replaced by 2024. This new class will mean that the United Kingdom will maintain a nuclear ballistic missile submarine fleet and the ability to launch nuclear weapons.


          


          Other vessels
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          At the beginning of the 1990s the Royal Navy had two classes of Offshore Patrol vessel, the Islandclass, and the larger Castleclass. However, in 1997 a decision was taken to replace them. An order for three much larger offshore patrol vessels, the Riverclass was placed in 2001. Unusually, the three River class ships are owned by Vosper Thorneycroft, and leased to the Royal Navy until 2013. A modified River class vessel, HMSClyde, was commissioned in July 2007 and will become the Falkland Islands guardship. The Royal Navy also has the Sandown-classminehunter and the Hunt class mine countermeasure vessel. The Hunt class of 8 vessels are mine countermeasure vessels that combine the separate role of the traditional minesweeper and that of the active minehunter in one hull. When needed they take on the role of offshore patrol vessels. The Royal Navy has a mandate to provide support to the British Antarctic Survey (BAS), which comes in the form of the dedicated Antarctic Patrol Ship HMSEndurance. The four Heclaclass vessels were replaced by the survey vessel HMSScott which surveys the ocean floor. HMSRoebuck meanwhile, surveys the UK continental shelf or other shallow waters in support of the larger vessels. The other survey vessels of the Royal Navy are the two multi-role ships of the Echo class which came into service in 2002 and 2003.


          


          Current role
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          The current role of the Royal Navy (RN) is to protect British interests at home and abroad, executing the foreign and defence policies of Her Majesty's Government through the exercise of military effect, diplomatic activities and other activities in support of these objectives. The RN is also a key element of the UK contribution to NATO, with a number of assets allocated to NATO tasks at any time. These objectives are delivered via a number of core capabilities:


          
            	Maintenance of the UK Nuclear Deterrent through a policy of Continuous at Sea Deterrence.


            	Provision of two medium scale maritime task groups with organic air assets.


            	Delivery of the UK Commando force.


            	Contribution of assets to Joint Force Harrier.


            	Contribution of assets to the Joint Helicopter Command.


            	Maintenance of standing patrol commitments.


            	Provision of Mine Counter Measures capability to UK and allied commitments.


            	Provision of Hydrographic and meteorological services deployable worldwide.


            	Protection of the UK and EU's Exclusive Economic Zone.

          


          


          Current deployments


          The Royal Navy is currently deployed in many areas of the world, including a number of standing Royal Navy deployments. These include several home tasks as well as oversea deployments. The Royal Navy is deployed in the Mediterranean as part of standing NATO deployments including mine countermeasures and NATO Maritime Group 2. In both the North and South Atlantic Royal Naval vessels are patrolling. There is always a Falkland Islands Patrol Vessel on deployment, currently the new vessel HMSClyde. The Royal Navy is also deployed in the Middle East to provide "maritime security and surveillance in the Northern Persian Gulf".


          


          Command, control and organisation


          The head of the Royal Navy is the Lord High Admiral, a position which has been held by the Sovereign since 1964 (the Sovereign being the overall head of the Armed Forces).


          The professional head of the Naval Service is the First Sea Lord, an Admiral and member of the Defence Council. The Defence council delegates management of the Naval Service to the Admiralty Board, chaired by the Secretary of State for Defence, which directs the Navy Board, a sub-committee of the Admiralty Board comprising only Naval Officers and Ministry of Defence (MOD) Civil Servants. These are all based in MOD Main Building in London, where the First Sea Lord, also known as the Chief of the Naval Staff, is supported by the Naval Staff Department.


          


          Senior leadership


          As of July 2007, the following persons were in office:


          
            	Lord High Admiral: Queen Elizabeth II.


            	
              Naval members of the Admiralty Board:

              
                	First Sea Lord: Admiral Sir Jonathon Band, based in MOD Main Building


                	Commander-in-Chief Fleet: Admiral Sir Mark Stanhope


                	Second Sea Lord: Vice Admiral Sir Adrian Johns KCB, CBE, based in HMS Excellent, Principal Personnel Officer for the Naval Service, also Rear Admiral Fleet Air Arm.


                	Assistant Chief of the Naval Staff: Rear Admiral A M Massey CBE, based in MOD Main Building


                	Controller of the Navy: Rear Admiral Andrew Mathews, based in Defence Equipment & Support, MOD Abbey Wood


                	Naval Member for Logistics: Rear Admiral Amjad Hussain, based in Defence Equipment & Support, MOD Ensleigh

              

            

          


          


          Fleet command


          Full command of all deployable fleet units (including the Royal Marines and the Fleet Auxiliary) is the responsibility of Commander-in-Chief Fleet (CINCFLEET), with a Command Headquarters at HMSExcellent in Portsmouth and an Operational Headquarters at Northwood, Middlesex. The latter is co-located with the Permanent Joint Headquarters of the United Kingdom's armed forces, and a NATO Regional Command, Allied Maritime Component Command Northwood (AMCCN). CINCFLEET is also Commander AMCCN. The purpose of CINCFLEET is to provide ships and submarines and commando forces at readiness to conduct military and diplomatic tasks as required by the UK government, including the recruitment and training of personnel.


          
            	
              Commander-in-Chief Fleet Headquarters:

              
                	Deputy CINC and Chief of Staff: Vice Admiral Paul Boissier, (based in HMS Excellent, commands the Headquarters).


                	Commander Operations: Rear Admiral D J Cooke (based at Northwood, also Rear Admiral Submarines and Commander Submarine Allied Forces North (NATO)).


                	Commander UK Maritime Forces: Rear Admiral Neil Morisetti, (deployable Force Commander responsible for Maritime Battle Staffs; UK Task Group, UK Amphibious Task Group, UK Maritime Component Command).


                	Commander UK Amphibious Force: Major General G S Robison, also the Commandant General Royal Marines

              

            

          


          


          Locations
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          The Royal Navy currently operates three bases in the United Kingdom where commissioned ships are based; Portsmouth, Clyde and Devonport. Each base hosts a Flotilla Command under a Commodore, or in the case of Faslane a Captain, responsible for the provision of Operational Capability using the ships and submarines within the flotilla. 3 Commando Brigade Royal Marines is similarly commanded by a Brigadier and based in Plymouth.


          Historically the Royal Navy maintained Royal Navy Dockyards around the world. Dockyards of the Royal Navy are harbours where ships are overhauled and refitted. Only four are operating today; at Devonport, Faslane, Rosyth and at Portsmouth. A Naval Base Review was undertaken in 2006 and early 2007, the outcome being announced by Secretary of State, Des Browne the Defence secretary confirming that all would remain however some reductions in manpower were anticipated.


          The academy where initial training for future Royal Navy officers takes place is Britannia Royal Naval College, located on a hill overlooking Dartmouth, Devon, England.


          Significant numbers of naval personnel are employed within the Ministry of Defence, Defence Equipment and Support and on exchange with the Army and Royal Air Force. Small numbers are also on exchange within other government departments.


          


          Special forces


          The Royal Navy, through the Royal Marines, provides the Special Boat Service (SBS), one of the three Special Forces units within the United Kingdom Special Forces group. The SBS is a maritime Special Forces capability is an independent force element of the Royal Marines. Based at RM Poole in Poole, Dorset it is made up of 4 operational squadrons and an element of the Royal Marines Reserve which provides individual trained ranks to the regular force.


          Roles include maritime activities such as covert shore reconnaissance, small boat operations, amphibious raiding and Maritime Counter-Terrorism however the force also conducts traditional land-centric activities.


          The SBS provides the special forces element of 3 Commando Brigade when deployed.


          


          Titles and naming


          


          Of the Royal Navy


          The British Royal Navy is commonly referred to as the "Royal Navy" both in the United Kingdom and other countries. Navies of Commonwealth of Nations countries where the British monarch is also head of state also include their national name e.g. Royal Australian Navy. Some navies of other monarchies, such as the Koninklijke Marine (Royal Netherlands Navy) and Kungliga Flottan (Royal Swedish Navy), are also called "Royal Navy" in their own language.


          


          Of ships


          Royal Navy ships in commission are prefixed with Her Majesty's Ship ( His Majesty's Ship), abbreviated to HMS, e.g., HMSArk Royal. Submarines are styled HM Submarine, similarly HMS. Names are allocated to ships and submarines by a naming committee within the MOD and given by class, with the names of ships within a class often being thematic (e.g.. the Type 23 class are named after British Dukes) or traditional (e.g., the Invincibleclass all carry the names of famous historic ships). Names are frequently re-used offering a new ship the rich heritage, battle honours and traditions of her predecessors.


          As well as a name each ship, and submarine, of the Royal Navy and the Royal Fleet Auxiliary is given a pennant number which in part denotes its role.


          


          Custom and tradition


          The Royal Navy has several formal customs and traditions including the use of ensigns and ships badges. Royal Navy ships have several ensigns used when under way and when in port. Commissioned ships and submarines wear the White Ensign at the stern whilst alongside during daylight hours and at the main-mast whilst under way. When alongside, the Union Jack (as distinct from the Union Flag, often referred to as the Union Jack) is flown from the jackstaff at the bow, and can only be flown under way either to signal a court-martial is in progress or to indicate the presence of an Admiral of the Fleet on-board (including the Lord High Admiral, the Monarch).


          The Fleet Review is an irregular tradition of assembling the fleet before the monarch. The first review is purported to have been held in 1400 and the most recent review was held on 28 June 2005. This was to mark the bi-centenary of the Battle of Trafalgar; 167 ships from many different nations attended with the Royal Navy supplying 67.


          Another popular tradition of the British Navy is that they play several cricket matches with local teams. They even play matches against the Australian Navy in what they call 'The Ashes.'


          There are several less formal traditions including service nicknames and Naval slang.The nicknames include "The Andrew" (of uncertain origin, possibly after a zealous press ganger) and "The Senior Service". The RN has evolved a rich volume of slang, known as "Jack-speak". Nowadays the British sailor is usually "Jack" (or "Jenny") rather than the more historical " Jack Tar". Royal Marines are fondly known as "Bootnecks" or often just as "Royals". The current compendium of Naval slang was brought together by Commander A. Covey-Crump and his name has in itself become the subject of Naval slang; Covey Crump. A game traditionally played by the Navy is the four player board game called Uckers. This is similar to Ludo and it is regarded as extremely difficult to learn.


          


          In popular culture


          The Royal Navy's Napoleonic campaigns are a popular subject of historical novels. Some of the best-known include Patrick O'Brian's Aubrey-Maturin series, C.S. Forester's Horatio Hornblower chronicles, Dudley Pope's Lord Ramage novels and Douglas Reeman's Richard Bolitho novels. Alexander Kent is a pen name of Douglas Reeman who, under his birth name, has written many novels featuring the Royal Navy in the two World Wars. Other well-known novels include Alistair MacLean's HMS Ulysses, Nicholas Monsarrat's The Cruel Sea, and C.S. Forester's The Ship, all set during World War II.


          The Navy can also be seen in several films. The fictional spy James Bond is 'officially' a commander in the Royal Navy. The Royal Navy is featured in The Spy Who Loved Me, where a missile submarine is stolen, and in Tomorrow Never Dies when a media baron sinks a Royal Navy warship in an attempt to trigger a war between the UK and People's Republic of China. Master and Commander: The Far Side of the World was based on Patrick O'Brian's Aubrey-Maturin series. The Pirates of the Caribbean series of films also includes the Navy as the force pursuing the eponymous pirates. Noel Coward directed and starred in his own film In Which We Serve, which tells the story of the crew of the fictional HMS Torrin during World War II. It was intended as a propaganda film and was released in 1942. Coward starred as the ship's captain, with supporting roles from John Mills and Richard Attenborough.


          CS Forester's Hornblower novels have been adapted for television, as have Bernard Cornwell's Sharpe series, which, although primarily involving the Peninsular War of the time, includes several novels involving Richard Sharpe at sea with the Navy. The Royal Navy was the subject of an acclaimed 1970s BBC television drama series, Warship, and of a five-part documentary, Shipmates, that followed the workings of the Royal Navy day to day.


          The popular BBC radio comedy series The Navy Lark featured a fictitious warship ("HMS Troutbridge") and ran from 1959 to 1977.
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          The Royal Parks of London are lands originally owned by the monarchy of England or the United Kingdom for the recreation (mostly hunting) of the royal family. They are part of the hereditary possessions of the Crown.


          The public do not have any legal right to use the Parks, public access depends on the grace and favour of the Crown, although there may be public rights of way across the land. The Royal Parks Agency manages the Royal Parks under powers derived from s22 Crown Lands Act 1851. As part of its statutory management function the Agency permits the public to use the Parks for recreational purposes, subject to regulations issued under the Parks Regulation Acts 18721926 which are considered necessary to secure proper management, preserve order and prevent abuse within the Parks. The current regulations are the Royal Parks and Other Open Spaces Regulations 1997


          With increasing urbanisation of London, some of these were preserved as freely accessible open space and became public parks. There are today eight parks formally described by this name and they cover around 5,500 acres (22 km) of land in Greater London.


          
            	Bushy Park


            	The Green Park


            	Greenwich Park


            	Hyde Park


            	Kensington Gardens


            	The Regent's Park


            	Richmond Park


            	St. James's Park


            	Brompton Cemetery

          


          Hyde Park and Kensington Gardens (which are adjacent), Green Park, Regent's Park and St James's Park are the largest green spaces in central London. Bushy Park, Greenwich Park and Richmond Park are in the suburbs. Brompton Cemetery, although not a park, is another of the green spaces managed by Royal Parks.


          They are managed by The Royal Parks (an executive agency of the Department for Culture, Media and Sport) and are policed by the Metropolitan Police (the English section of the previous force policing the parks, the Royal Parks Constabulary, has been abolished). The main form of funding for the Royal Parks is a central government grant. This contrasts with most of London's other parks, which are funded by local borough councils. The Royal Parks generates additional income from commercial activities such as catering and staging public events such as concerts.


          The Royal Parks Foundation is a registered charity which raises funds to protect, support and create new opportunities within the Parks. They have a number of membership schemes such as adoption and champion programmes.
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              the RSS logo
            


            
              	Filename extension

              	.rss, .xml
            


            
              	Internet media type

              	application/rss+xml (Registration Being Prepared)
            


            
              	Extended from

              	XML
            

          


          RSS is a family of Web feed formats used to publish frequently updated content such as blog entries, news headlines, and podcasts in a standardized format. An RSS document (which is called a "feed," "web feed," or "channel") contains either a summary of content from an associated web site or the full text. RSS makes it possible for people to keep up with web sites in an automated manner that can be piped into special programs or filtered displays.


          The benefit of RSS is the aggregation of content from multiple web sources in one place. RSS content can be read using software called an "RSS reader," "feed reader," or an "aggregator," which can be web-based or desktop-based. A standardized XML file format allows the information to be published once and viewed by many different programs. The user subscribes to a feed by entering the feed's link into the reader or by clicking an RSS icon in a browser that initiates the subscription process. The RSS reader checks the user's subscribed feeds regularly for new content, downloads any updates that it finds, and provides a user interface to monitor and read the feeds.


          The initials "RSS" are used to refer to the following formats:


          
            	Really Simple Syndication (RSS 2.0)


            	RDF Site Summary (RSS 1.0 and RSS 0.90)


            	Rich Site Summary (RSS 0.91).

          


          RSS formats are specified using XML, a generic specification for the creation of data formats. Although RSS formats have evolved since March 1999, the RSS icon ("[image: ]") first gained widespread use in 20052006.


          


          History


          


          The RSS formats were preceded by several attempts at syndication that did not achieve widespread popularity. The basic idea of restructuring information about websites goes back to as early as 1995, when Ramanathan V. Guha and others in Apple Computer's Advanced Technology Group developed the Meta Content Framework (MCF). For a more detailed discussion of these early developments, see the history of web syndication technology.


          RDF Site Summary, the first version of RSS, was created by Guha at Netscape in March 1999 for use on the My.Netscape.Com portal. This version became known as RSS 0.9. In July 1999, Dan Libby of Netscape produced a new version, RSS 0.91, that simplified the format by removing RDF elements and incorporating elements from Dave Winer's scriptingNews syndication format. Libby also renamed RSS "Rich Site Summary" and outlined further development of the format in a "futures document".


          This would be Netscape's last participation in RSS development for eight years. As RSS was being embraced by web publishers who wanted their feeds to be used on My.Netscape.Com and other early RSS portals, Netscape dropped RSS support from My.Netscape.Com in April 2001 during new owner AOL's restructuring of the company, also removing documentation and tools that supported the format.


          Two entities emerged to fill the void, with neither Netscape's help nor approval: The RSS-DEV Working Group and Winer, whose UserLand Software had published some of the first publishing tools outside of Netscape that could read and write RSS.


          Winer published a modified version of the RSS 0.91 specification on the UserLand website, covering how it was being used in his company's products, and claimed copyright to the document. A few months later, UserLand filed a U.S. trademark registration for RSS, but failed to respond to a USPTO trademark examiner's request and the request was rejected in December 2001.


          The RSS-DEV Working Group, a project whose members included Guha and representatives of O'Reilly Media and Moreover, produced RSS 1.0 in December 2000. This new version, which reclaimed the name RDF Site Summary from RSS 0.9, reintroduced support for RDF and added XML namespaces support, adopting elements from standard metadata vocabularies such as Dublin Core.


          In December 2000, Winer released RSS 0.92 a minor set of changes aside from the introduction of the enclosure element, which permitted audio files to be carried in RSS feeds and helped spark podcasting. He also released drafts of RSS 0.93 and RSS 0.94 that were subsequently withdrawn.


          In September 2002, Winer released a major new version of the format, RSS 2.0, that redubbed its initials Really Simple Syndication. RSS 2.0 removed the type attribute added in the RSS 0.94 draft and added support for namespaces.


          Because neither Winer nor the RSS-DEV Working Group had Netscape's involvement, they could not make an official claim on the RSS name or format. This has fueled ongoing controversy in the syndication development community as to which entity was the proper publisher of RSS.


          One product of that contentious debate was the creation of an alternative syndication format, Atom, that began in June 2003. The Atom syndication format, whose creation was in part motivated by a desire to get a clean start free of the issues surrounding RSS, has been adopted as IETF Proposed Standard RFC 4287.


          In July 2003, Winer and UserLand Software assigned the copyright of the RSS 2.0 specification to Harvard's Berkman Centre for the Internet & Society, where he had just begun a term as a visiting fellow. At the same time, Winer launched the RSS Advisory Board with Brent Simmons and Jon Udell, a group whose purpose was to maintain and publish the specification and answer questions about the format.


          In December 2005, the Microsoft Internet Explorer team and Outlook team announced on their blogs that they were adopting the feed icon first used in the Mozilla Firefox browser [image: ]. A few months later, Opera Software followed suit. This effectively made the orange square with white radio waves the industry standard for RSS and Atom feeds, replacing the large variety of icons and text that had been used previously to identify syndication data.


          In January 2006, Rogers Cadenhead relaunched the RSS Advisory Board without Dave Winer's participation, with a stated desire to continue the development of the RSS format and resolve ambiguities. In June 2007, the board revised their version of the specification to confirm that namespaces may extend core elements with namespace attributes, as Microsoft has done in Internet Explorer 7. According to their view, a difference of interpretation left publishers unsure of whether this was permitted or forbidden.


          


          Incompatibilities


          As noted above, there are several different versions of RSS, falling into two major branches (RDF and 2.*). The RDF, or RSS 1.* branch includes the following versions:


          
            	RSS 0.90 was the original Netscape RSS version. This RSS was called RDF Site Summary, but was based on an early working draft of the RDF standard, and was not compatible with the final RDF Recommendation.


            	RSS 1.0 is an open format by the RSS-DEV Working Group, again standing for RDF Site Summary. RSS 1.0 is an RDF format like RSS 0.90, but not fully compatible with it, since 1.0 is based on the final RDF 1.0 Recommendation.


            	RSS 1.1 is also an open format and is intended to update and replace RSS 1.0. The specification is an independent draft not supported or endorsed in any way by the RSS-Dev Working Group or any other organization.

          


          The RSS 2.* branch (initially UserLand, now Harvard) includes the following versions:


          
            	RSS 0.91 is the simplified RSS version released by Netscape, and also the version number of the simplified version originally championed by Dave Winer from Userland Software. The Netscape version was now called Rich Site Summary; this was no longer an RDF format, but was relatively easy to use. It remains the most common RSS variant.


            	RSS 0.92 through 0.94 are expansions of the RSS 0.91 format, which are mostly compatible with each other and with Winer's version of RSS 0.91, but are not compatible with RSS 0.90. In all Userland RSS 0.9x specifications, RSS was no longer an acronym.


            	RSS 2.0.1 has the internal version number 2.0. RSS 2.0.1 was proclaimed to be "frozen", but still updated shortly after release without changing the version number. RSS now stood for Really Simple Syndication. The major change in this version is an explicit extension mechanism using XML namespaces.

          


          For the most part, later versions in each branch are backward-compatible with earlier versions (aside from non-conformant RDF syntax in 0.90), and both versions include properly documented extension mechanisms using XML Namespaces, either directly (in the 2.* branch) or through RDF (in the 1.* branch). Most syndication software supports both branches. Mark Pilgrim's article "The Myth of RSS Compatibility" discusses RSS version compatibility in more detail.


          The extension mechanisms make it possible for each branch to track innovations in the other. For example, the RSS 2.* branch was the first to support enclosures, making it the current leading choice for podcasting, and as of 2005 is the format supported for that use by iTunes and other podcasting software; however, an enclosure extension is now available for the RSS 1.* branch, mod_enclosure. Likewise, the RSS 2.* core specification does not support providing full-text in addition to a synopsis, but the RSS 1.* markup can be (and often is) used as an extension. There are also several common outside extension packages available, including a new proposal from Microsoft for use in Internet Explorer 7.


          The most serious compatibility problem is with HTML markup. Userland's RSS readergenerally considered as the reference implementationdid not originally filter out HTML markup from feeds. As a result, publishers began placing HTML markup into the titles and descriptions of items in their RSS feeds. This behaviour has become expected of readers, to the point of becoming a de facto standard, though there is still some inconsistency in how software handles this markup, particularly in titles. The RSS 2.0 specification was later updated to include examples of entity-encoded HTML; however, all prior plain text usages remain valid.


          


          Modules


          The primary objective of all RSS modules is to extend the basic XML schema established for more robust syndication of content. This inherently allows for more diverse, yet standardized, transactions without modifying the core RSS specification.


          To accomplish this extension, a tightly controlled vocabulary (in the RSS world, "module"; in the XML world, "schema") is declared through an XML namespace to give names to concepts and relationships between those concepts.


          Some RSS 2.0 modules with established namespaces are:


          
            	Ecommerce RSS 2.0 Module


            	Media RSS 2.0 Module


            	OpenSearch RSS 2.0 Module

          


          


          BitTorrent and RSS


          Several BitTorrent-based peer-to-peer applications also support RSS. Such feeds (also known as Torrent/RSS-es or Torrentcasts) allow client applications to download files automatically from the moment the RSS reader detects them (also known as Broadcatching).


          


          Examples


          


          RSS 1.0


          The following is an example of an RSS Feed 1.0 file (the quoted strings are in red font).


          
            
<?xml version="1.0"?>
 
<rdf:RDF 
 xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"
 xmlns="http://purl.org/rss/1.0/">
 
 <channel rdf:about="http://www.xml.com/xml/news.rss">
 <title>XML.com</title>
 <link>http://xml.com/pub</link>
 <description>
  XML.com features a rich mix of information and services 
  for the XML community.
 </description>
 <image rdf:resource="http://xml.com/universal/images/xml_tiny.jpg" />
 
 <items>
  <rdf:Seq>
  <rdf:li rdf:resource="http://xml.com/pub/2000/08/09/xslt/xslt.html" />
  <rdf:li rdf:resource="http://xml.com/pub/2000/08/09/rdfdb/index.html" />
  </rdf:Seq>
 </items>
 <textinput rdf:resource="http://search.xml.com" />
 </channel>
 
 <image rdf:about="http://xml.com/universal/images/xml_tiny.jpg">
 <title>XML.com</title>
 <link>http://www.xml.com</link>
 <url>http://xml.com/universal/images/xml_tiny.jpg</url>
 </image>
 
 <item rdf:about="http://xml.com/pub/2000/08/09/xslt/xslt.html">
 <title>Processing Inclusions with XSLT</title>
 <link>http://xml.com/pub/2000/08/09/xslt/xslt.html</link>
 <description>
 Processing document inclusions with general XML tools can be 
 problematic. This article proposes a way of preserving inclusion 
 information through SAX-based processing.
 </description>
 </item>
 
 <item rdf:about="http://xml.com/pub/2000/08/09/rdfdb/index.html">
 <title>Putting RDF to Work</title>
 <link>http://xml.com/pub/2000/08/09/rdfdb/index.html</link>
 <description>
 Tool and API support for the Resource Description Framework 
 is slowly coming of age. Edd Dumbill takes a look at RDFDB, 
 one of the most exciting new RDF toolkits.
 </description>
 </item>
 
 <textinput rdf:about="http://search.xml.com">
 <title>Search XML.com</title>
 <description>Search XML.com's XML collection</description>
 <name>s</name>
 <link>http://search.xml.com</link>
 </textinput>
</rdf:RDF>


          


          


          RSS 2.0


          The following is an example of an RSS 2.0 file (strings in red font).


          
            
<?xml version="1.0"?>
<rss version="2.0">
 <channel>
 <title>Lift Off News</title>
 <link>http://liftoff.msfc.nasa.gov/</link>
 <description>Liftoff to Space Exploration.</description>
 <language>en-us</language>
 <pubDate>Tue, 10 Jun 2003 04:00:00 GMT</pubDate>
 <lastBuildDate>Tue, 10 Jun 2003 09:41:01 GMT</lastBuildDate>
 <docs>http://blogs.law.harvard.edu/tech/rss</docs>
 <generator>Weblog Editor 2.0</generator>
 <managingEditor>editor@example.com</managingEditor>
 <webMaster>webmaster@example.com</webMaster>
 <ttl>5</ttl>
 
 <item>
  <title>Star City</title>
  <link>http://liftoff.msfc.nasa.gov/news/2003/news-starcity.asp</link>
  <description>How do Americans get ready to work with Russians aboard the
  International Space Station? They take a crash course in culture, language
  and protocol at Russia's Star City.</description>
  <pubDate>Tue, 03 Jun 2003 09:39:21 GMT</pubDate>
  <guid>http://liftoff.msfc.nasa.gov/2003/06/03.html#item573</guid>
 </item>
 
 <item>
  <title>Space Exploration</title>
  <link>http://liftoff.msfc.nasa.gov/</link>
  <description>Sky watchers in Europe, Asia, and parts of Alaska and Canada
  will experience a partial eclipse of the Sun on Saturday, May 31st.</description>
  <pubDate>Fri, 30 May 2003 11:06:42 GMT</pubDate>
  <guid>http://liftoff.msfc.nasa.gov/2003/05/30.html#item572</guid>
 </item>
 
 <item>
  <title>The Engine That Does More</title>
  <link>http://liftoff.msfc.nasa.gov/news/2003/news-VASIMR.asp</link>
  <description>Before man travels to Mars, NASA hopes to design new engines
  that will let us fly through the Solar System more quickly. The proposed
  VASIMR engine would do that.</description>
  <pubDate>Tue, 27 May 2003 08:37:32 GMT</pubDate>
  <guid>http://liftoff.msfc.nasa.gov/2003/05/27.html#item571</guid>
 </item>
 
 <item>
  <title>Astronauts' Dirty Laundry</title>
  <link>http://liftoff.msfc.nasa.gov/news/2003/news-laundry.asp</link>
  <description>Compared to earlier spacecraft, the International Space
  Station has many luxuries, but laundry facilities are not one of them.
  Instead, astronauts have other options.</description>
  <pubDate>Tue, 20 May 2003 08:56:02 GMT</pubDate>
  <guid>http://liftoff.msfc.nasa.gov/2003/05/20.html#item570</guid>
 </item>
 </channel>
</rss>


          


          


          Including in XHTML


          The following tag should be placed into the head of an XHTML document to provide a link to an RSS Feed.


          
            
<link href="rss.xml" rel="alternate" type="application/rss+xml" title="Sitewide RSS Feed" />
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          Natural rubber is an elastic hydrocarbon polymer that naturally occurs as a milky colloidal suspension, or latex, in the sap of some plants. It can also be synthesized. The entropy model of rubber was developed in 1934 by Werner Kuhn. The scientific name for the rubber tree is Hevea brasiliensis.


          


          Explanation


          The major commercial source of natural rubber latex is the Para rubber tree, Hevea brasiliensis ( Euphorbiaceae). This is largely because it responds to wounding by producing more latex. Henry Wickham gathered thousands of seeds from Brazil in 1876 and they were germinated in Kew Gardens, England. The seedlings were sent to Colombo, Indonesia, Singapore and British Malaya. Malaya was later to become the biggest producer of rubber. Liberia and Nigeria are examples of African rubber-producing countries.


          Other plants containing latex include figs ( Ficus elastica), Castilla, euphorbias, and the common dandelion. Although these have not been major sources of rubber, Germany attempted to use such sources during World War II when it was cut off from rubber supplies. These attempts were later supplanted by the development of synthetic rubber.


          Synthetic rubbers are made by the polymerization of a single monomer or a mixture of monomers to produce polymers. These form part of a broad range of products extensively studied by polymer science and rubber technology. Examples are SBR, or styrene-butadiene rubber, BR or butadiene rubber, CR or chloroprene rubber and EPDM (ethylene-propylene-diene rubber)


          


          History


          In its native Central America and South America, rubber has been collected for a long time. The Mesoamerican civilizations used rubber mostly from Castilla elastica. The Ancient Mesoamericans had a ball game using rubber balls (see: Mesoamerican ballgame), and a few Pre-Columbian rubber balls have been found (always in sites that were flooded under fresh water), the earliest dating to about 1600 BC. According to Bernal Daz del Castillo, the Spanish Conquistadores were so astounded by the vigorous bouncing of the rubber balls of the Aztecs that they wondered if the balls were enchanted by evil spirits. The Maya also made a type of temporary rubber shoe by dipping their feet into a latex mixture. Rubber was used in various other contexts, such as strips to hold stone and metal tools to wooden handles, and padding for the tool handles. While the ancient Mesoamericans did not have vulcanization, they developed organic methods of processing the rubber with similar results, mixing the raw latex with various saps and juices of other vines, particularly Ipomoea alba, a species of Morning glory. In Brazil the indigenous population understood the use of rubber to make water-resistant cloth. A story says that the first European to return to Portugal from Brazil with samples of such water-repellent rubberized cloth so shocked people that he was brought to court on the charge of witchcraft.


          When samples of rubber first arrived in England, it was observed by Joseph Priestley, in 1770, that a piece of the material was extremely good for rubbing out pencil marks on paper, hence the name 'rubber'.


          The para rubber tree initially grew in South America, where it was the main source of what limited amount of latex rubber was consumed during much of the 19th century. About 100 years ago, the Congo Free State in Africa was a significant source of natural rubber latex, mostly gathered by forced labor. The Congo Free State was forged and ruled as a personal colony by the Belgian King Leopold II. After repeated efforts (see Henry Wickham) rubber was successfully cultivated in Southeast Asia, where it is now widely grown.


          In India commercial cultivation of natural rubber was introduced by the British Planters, although the experimental efforts to grow rubber on a commercial scale in India were initiated as early as 1873 at the Botanical Gardens, Kolkata. The first commercial Hevea plantations in India were established at Thattekadu in Kerala in 1902.


          


          Properties
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          Rubber exhibits unique physical and chemical properties. Rubber's stress-strain behaviour exhibits the Mullins effect, the Payne effect and is often modeled as hyperelastic. Rubber strain crystallizes.


          


          Chemical makeup


          Aside from a few natural product impurities, natural rubber is essentially a polymer of isoprene units, a hydrocarbon diene monomer. Synthetic rubber can be made as a polymer of isoprene or various other monomers. The material properties of natural rubber make it an elastomer and a thermoplastic. However it should be noted that as the rubber is vulcanized it will turn into a thermoset. Most rubber in everyday use is vulcanized to a point where it shares properties of both i.e. if it is heated and cooled it is degraded but not destroyed.


          


          Elasticity


          In most elastic materials, such as metals used in springs, the elastic behaviour is caused by bond distortions. When force is applied, bond lengths deviate from the (minimum energy) equilibrium and strain energy is stored electrostatically. Rubber is often assumed to behave in the same way, but it turns out this is a poor description. Rubber is a curious material because, unlike metals, strain energy is stored thermally, as well as electrostatically.


          In its relaxed state rubber consists of long, coiled-up polymer chains that are interlinked at a few points. Between a pair of links each monomer can rotate freely about its neighbour. This gives each section of chain leeway to assume a large number of geometries, like a very loose rope attached to a pair of fixed points. At room temperature rubber stores enough kinetic energy so that each section of chain oscillates chaotically, like the above piece of rope being shaken violently.


          When rubber is stretched the "loose pieces of rope" are taut and thus no longer able to oscillate. Their kinetic energy is given off as excess heat. Therefore, the entropy decreases when going from the relaxed to the stretched state, and it increases during relaxation. This change in entropy can also be explained by the fact that a tight section of chain can fold in fewer ways (W) than a loose section of chain, at a given temperature (nb. entropy is defined as S=k*ln(W)). Relaxation of a stretched rubber band is thus driven by an increase in entropy, and the force experienced is not electrostatic, rather it is a result of the thermal energy of the material being converted to kinetic energy. Rubber relaxation is endothermic. The material undergoes adiabatic cooling during contraction. This property of rubber can easily be verified by holding a stretched rubber band to your lips and relaxing it.


          Stretching of a rubber band is in some ways equivalent to the compression of an ideal gas, and relaxation in equivalent to its expansion. Note that a compressed gas also exhibits "elastic" properties, for instance inside an inflated car tire. The fact that stretching is equivalent to compression may seem somewhat counter-intuitive, but it makes sense if rubber is viewed as a one-dimensional gas. Stretching reduces the "space" available to each section of chain.


          Vulcanization of rubber creates more disulphide bonds between chains so it makes each free section of chain shorter. The result is that the chains tighten more quickly for a given length of strain. This increases the elastic force constant and makes rubber harder and less extendable.


          When cooled below the glass transition temperature, the quasi-fluid chain segments "freeze" into fixed geometries and the rubber abruptly loses its elastic properties, though the process is reversible. This is a property it shares with most elastomers. At very cold temperatures rubber is actually rather brittle; it will break into shards when struck or stretched. This critical temperature is the reason that winter tires use a softer version of rubber than normal tires. The failing rubber o-ring seals that contributed to the cause of the Challenger disaster were thought to have cooled below their critical temperature. The disaster happened on an unusually cold day.


          


          Uses


          The use of rubber is widespread, ranging from household to industrial products, entering the production stream at the intermediate stage or as final products. Tires and tubes are the largest consumers of rubber, accounting for around 56% total consumption in 2005. The remaining 44% are taken up by the general rubber goods (GRG) sector, which includes all products except tires and tubes.


          Other significant uses of rubber are door and window profiles, hoses, belts, matting, flooring and dampeners (anti-vibration mounts) for the automotive industry in what is known as the "under the bonnet" products. Gloves (medical, household and industrial) are also large consumers of rubber and toy balloons, although the type of rubber used is that of the concentrated latex. Significant tonnage of rubber is used as adhesives in many manufacturing industries and products, although the two most noticeable are the paper and the carpet industry. Rubber is also commonly used to make rubber bands and pencil erasers.


          Additionally, rubber produced as a fibre sometimes called elastic, has significant value for use in the textile industry because of its excellent elongation and recovery properties. For these purposes, manufactured rubber fiber is made as either an extruded round fiber or rectangular fibers that are cut into strips from extruded film. Because of its low dye acceptance, feel and appearance, the rubber fiber is either covered by yarn of another fibre or directly woven with other yarns into the fabric. In the early 1900s, for example, rubber yarns were used in foundation garments. While rubber is still used in textile manufacturing, its low tenacity limits its use in lightweight garments because latex lacks resistance to oxidizing agents and is damaged by aging, sunlight, oil, and perspiration. Seeking a way to address these shortcomings, the textile industry has turned to Neoprene (polymer form of Chloroprene), a type of synthetic rubber as well as another more commonly used elastomer fibre, spandex (also known as elastane), because of their superiority to rubber in both strength and durability.


          Hypoallergenic rubber can be made from Guayule.


          Early experiments in the development of synthetic rubber also led to the invention of Silly Putty.


          Natural rubber is often vulcanized, a process by which the rubber is heated and sulfur, peroxide or bisphenol are added to improve resilience and elasticity, and to prevent it from perishing. Vulcanization greatly improved the durability and utility of rubber from the 1830s on. The successful development of vulcanization is most closely associated with Charles Goodyear. Carbon black is often used as an additive to rubber to improve its strength, especially in vehicle tires.
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              	11719
            


            
              	MedlinePlus

              	001574
            


            
              	eMedicine
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          Rubella, commonly known as German measles, is a disease caused by Rubella virus. The name is derived from the Latin, meaning little red. Rubella is also known as German measles because the disease was first described by German physicians in the mid-eighteenth century. This disease is often mild and attacks often pass unnoticed. The disease can last one to five days. Children recover more quickly than adults. Infection of the mother by Rubella virus during pregnancy can be serious; if the mother is infected within the first 20 weeks of pregnancy, the child may be born with congenital rubella syndrome (CRS), which is a range of serious incurable illnesses. Spontaneous abortion occurs in up to 20% of cases.


          Rubella is a common childhood infection usually with minimal systemic upset although transient arthropathy may occur in adults. Serious complications, which include allergic encephalomyelitis and SSPE, are very rare. If it were not for the effects of transplacental infection on the developing foetus, rubella is a relatively trivial infection.


          Acquired, (i.e. not congenital), rubella is transmitted via airborne droplet emission from the upper respiratory tract of active cases. The virus may also be present in the urine, faeces and on the skin. There is no carrier state: the reservoir exists entirely in active human cases. The disease has an incubation period of 2 to 3 weeks.


          In most people the virus is rapidly eliminated however, it may persist for some months post partum in infants surviving the CRS. These children were an important source of infection to other infants and, more importantly, pregnant female contacts.


          


          Signs and Symptoms


          After an incubation period of 14-21 days, the primary symptom of rubella virus infection is the appearance of a rash ( exanthem) on the face which spreads to the trunk and limbs and usually fades after three days. Other symptoms include low grade fever, swollen glands, joint pains, headache, conjunctivitis. The swollen glands or lymph nodes can persist for up to a week and the fever rarely rises above 38 oC (100.4 oF). The rash disappears after a few days with no staining or peeling of the skin. Forchheimer's sign occurs in 20% of cases, and is characterized by small, red papules on the area of the soft palate.


          Rubella can affect anyone of any age and is generally a mild disease, rare in infants or those over the age of 40. The older the person is the more severe the symptoms are likely to be. Up to one-third of older girls or women experience joint pain or arthritic type symptoms with rubella. The virus is contracted through the respiratory tract and has an incubation period of 2 to 3 weeks. During this incubation period, the carrier is contagious but may show no symptoms.


          


          Congenital Rubella Syndrome


          Rubella can cause congenital rubella syndrome in the newly born. The syndrome (CRS) follows intrauterine infection by Rubella virus and comprises cardiac, cerebral, ophthalmic and auditory defects. It may also cause prematurity, low birth weight, and neonatal thrombocytopenia, anaemia and hepatitis. The risk of major defects or organogenesis is highest for infection in the first trimester. CRS is the main reason a vaccine for rubella was developed. Many mothers who contract rubella within the first critical trimester either have a miscarriage or a still born baby. If the baby survives the infection, it can be born with severe heart disorders, blindness, deafness, or other life threatening organ disorders.


          


          Cause


          The disease is caused by Rubella virus, a togavirus that is enveloped and has a single-stranded RNA genome. The virus is transmitted by the respiratory route and replicates in the nasopharynx and lymph nodes. The virus is found in the blood 5 to 7 days after infection and spreads throughout the body. It is capable of crossing the placenta and infecting the foetus where it stops cells from developing or destroys them.


          


          Diagnosis of acquired rubella


          Rubella virus specific IgM antibodies are present in people recently infected by Rubella virus but these antibodies can persist for over a year and a positive test result needs to be interpreted with caution. The presence of these antibodies along with, or a short time after, the characteristic rash confirms the diagnosis.


          


          Prevention


          Rubella infections are prevented by active immunisation programs using live, disabled virus vaccines. Two live attenuated virus vaccines, RA 27/3 and Cendehill strains, were effective in the prevention of adult disease. However their use in prepubertile females did not produce a significant fall in the overall incidence rate of CRS in the UK. Reductions were only achieved by immunisation of all children.


          The vaccine is now given as part of the MMR vaccine. The WHO recommends the first dose is given at 12 to 18 months of age with a second dose at 36 months. Pregnant women are usually tested for immunity to rubella early on. Women found to be susceptible are not vaccinated until after the baby is born because the vaccine contains live virus.


          The immunization program has been quite successful with Cuba declaring the disease eliminated in the 1990s. In 2004 the Centers for Disease Control and Prevention announced that both the congenital and acquired forms of rubella had been eliminated from the United States.


          


          Treatment


          Symptoms are usually treated with paracetamol until the disease has run its course. Treatment of newly born babies is focused on management of the complications. Congenital heart defects and cataracts can be corrected by surgery. Management for ocular CRS is similar to that for age-related macular degeneration, including counseling, regular monitoring, and the provision of low vision devices, if required.


          


          Prognosis


          Rubella infection of children and adults is usually mild, self-limiting and often asymptomatic. The prognosis in children born with CRS is poor.


          


          Epidemiology


          Rubella is a disease that occurs worldwide. The virus tends to peak during the spring in countries with temperate climates. Before the vaccine to rubella was introduced in 1969, widespread outbreaks usually occurred every 6-9 years in the United States and 3-5 years in Europe, mostly affecting children in the 5-9 year old age group. Since the introduction of vaccine, occurrences have become rare in those countries with high uptake rates. However, in the UK there remains a large population of men susceptible to rubella who have not been vaccinated. Outbreaks of rubella occurred amongst many young men in the UK in 1993 and in 1996 the infection was transmitted to pregnant women, many of whom were immigrants and were susceptible. Outbreaks still arise, usually in developing countries where the vaccine is not as accessible.


          During the epidemic in the US between 1962-1965, Rubella virus infections during pregnancy were estimated to have caused 30,000 still births and 20,000 children to be born impaired or disabled as a result of CRS. Universal immunisation producing a high level of herd immunity is important in the control of epidemics of rubella.


          


          History


          Rubella was first described in the mid-eighteenth century. Friedrich Hoffmann made the first clinical description of rubella in 1740, which was confirmed by de Bergen in 1752 and Orlow in 1758.


          In 1814, George de Maton first suggested that it be considered a disease distinct from both measles and scarlet fever. All these physicians were German, and the disease was known as Rtheln (from the German name Rteln), hence the common name of "German measles". Henry Veale, an English Royal Artillery surgeon, described an outbreak in India. He coined the name "rubella" (from the Latin, meaning "little red") in 1866.


          It was formally recognised as an individual entity in 1881, at the International Congress of Medicine in London. In 1914, Alfred Fabian Hess theorised that rubella was caused by a virus, based on work with monkeys. In 1938, Hiro and Tosaka confirmed this by passing the disease to children using filtered nasal washings from acute cases.


          In 1940, there was a widespread epidemic of rubella in Australia. Subsequently, ophthalmologist Norman McAllister Gregg found 78 cases of congenital cataracts in infants and 68 of them were born to mothers who had caught rubella in early pregnancy. Gregg published an account, Congenital Cataract Following German Measles in the Mother, in 1941. He described a variety of problems now know as congenital rubella syndrome (CRS) and noticed that the earlier the mother was infected, the worse the damage was. The virus was isolated in tissue culture in 1962 by two separate groups led by physicians Parkman and Weller.


          There was a pandemic of rubella between 1962 and 1965, starting in Europe and spreading to the United States. In the years 1964-65, the United States had an estimated 12.5 million rubella cases. This led to 11,000 miscarriages or therapeutic abortions and 20,000 cases of congenital rubella syndrome. Of these, 2,100 died as neonates, 12,000 were deaf, 3,580 were blind and 1,800 were mentally retarded. In New York alone, CRS affected 1% of all births


          In 1969 a live attenuated virus vaccine was licensed. In the early 1970s, a triple vaccine containing attenuated measles, mumps and rubella (MMR) viruses was introduced.
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              	General
            


            
              	Name, Symbol, Number

              	rubidium, Rb, 37
            


            
              	Chemical series

              	alkali metals
            


            
              	Group, Period, Block

              	1, 5, s
            


            
              	Appearance

              	grey white

              [image: ]
            


            
              	Standard atomic weight

              	85.4678 (3) gmol1
            


            
              	Electron configuration

              	[Kr] 5s1
            


            
              	Electrons per shell

              	2, 8, 18, 8, 1
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	1.532 gcm3
            


            
              	Liquid density at m.p.

              	1.46 gcm3
            


            
              	Melting point

              	312.46 K

              (39.31 C, 102.76 F)
            


            
              	Boiling point

              	961 K

              (688 C, 1270 F)
            


            
              	Critical point

              	(extrapolated)

              2093 K, 16 MPa
            


            
              	Heat of fusion

              	2.19  kJmol1
            


            
              	Heat of vaporization

              	75.77  kJmol1
            


            
              	Specific heat capacity

              	(25C) 31.060 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	434

                    	486

                    	552

                    	641

                    	769

                    	958
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	cubic body centered
            


            
              	Oxidation states

              	1

              (strongly basic oxide)
            


            
              	Electronegativity

              	0.82 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 403.0  kJmol1
            


            
              	2nd: 2633 kJmol1
            


            
              	3rd: 3860 kJmol1
            


            
              	Atomic radius

              	235  pm
            


            
              	Atomic radius (calc.)

              	265 pm
            


            
              	Covalent radius

              	211 pm
            


            
              	Van der Waals radius

              	244 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	no data
            


            
              	Electrical resistivity

              	(20C) 128 nm
            


            
              	Thermal conductivity

              	(300K) 58.2 Wm1K1
            


            
              	Speed of sound (thin rod)

              	(20 C) 1300 m/s
            


            
              	Young's modulus

              	2.4 GPa
            


            
              	Bulk modulus

              	2.5 GPa
            


            
              	Mohs hardness

              	0.3
            


            
              	Brinell hardness

              	0.216 MPa
            


            
              	CAS registry number

              	7440-17-7
            


            
              	Selected isotopes
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          Rubidium (pronounced /ruːˈbɪdiəm/, /rəˈbɪdiəm/) is a chemical element with the symbol Rb and atomic number 37. Rb is a soft, silvery-white metallic element of the alkali metal group. Rb-87, a naturally occurring isotope, is (slightly) radioactive. Rubidium is very soft and highly reactive, with properties similar to other elements in group 1, like rapid oxidation in air.


          


          Notable characteristics


          Rubidium is the second most electropositive of the stable alkali elements and liquefies at high ambient temperature (102.7 F = 39.3 C). Like other group 1 elements this metal reacts violently in water. In common with potassium and caesium this reaction is usually vigorous enough to ignite the liberated hydrogen. Rubidium has also been reported to ignite spontaneously in air. Also like other alkali metals, it forms amalgams with mercury and it can form alloys with gold, caesium, sodium, and potassium. The element gives a reddish-violet colour to a flame, hence its name.


          


          Uses


          Potential or current uses of rubidium include:


          
            	A Bose-Einstein condensate.


            	A working fluid in vapor turbines.


            	A getter in vacuum tubes.


            	A photocell component.


            	The resonant element in atomic clocks. This is due to the hyperfine structure of Rubidium's energy levels.


            	An ingredient in special types of glass.


            	The production of superoxide by burning in oxygen.


            	The study of potassium ion channels in biology.


            	Rubidium vapor has been used to make atomic magnetometers. 87Rb is currently being used, with other alkali metals, in the development of spin-exchange relaxation-free (SERF) magnetometers.

          


          Rubidium is easily ionized, so it has been considered for use in ion engines for space vehicles (but caesium and xenon are more efficient for this purpose).


          Rubidium compounds are sometimes used in fireworks to give them a purple colour.


          RbAg4I5 has the highest room temperature conductivity of any known ionic crystal. This property could be useful in thin film batteries and in other applications.


          Rubidium has also been considered for use in a thermoelectric generator using the magnetohydrodynamic principle, where rubidium ions are formed by heat at high temperature and passed through a magnetic field. These conduct electricity and act like an armature of a generator thereby generating an electric current.


          Rubidium, particularly 87Rb, in the form of vapor, is one of the most commonly used atomic species employed for laser cooling and Bose-Einstein condensation. Its desirable features for this application include the ready availability of inexpensive diode laser light at the relevant wavelength, and the moderate temperatures required to obtain substantial vapor pressures.


          Rubidium has been used for polarizing 3He (that is, producing volumes of magnetized 3He gas, with the nuclear spins aligned toward a particular direction in space, rather than randomly). Rubidium vapor is optically pumped by a laser and the polarized Rb polarizes 3He by the hyperfine interaction. Spin-polarized 3He cells are becoming popular for neutron polarization measurements and for producing polarized neutron beams for other purposes.


          


          History


          Rubidium (L rubidus, deepest red) was discovered in 1861 by Robert Bunsen and Gustav Kirchhoff in the mineral lepidolite through the use of a spectroscope. The extraction of 150 kg of lepidolite yielded only a few grams for analysis. The first rubidium metal was produced by the reaction of rubidium chloride with potassium by Bunsen. However, this element had minimal industrial use until the 1920s. Historically, the most important use for rubidium has been in research and development, primarily in chemical and electronic applications.


          In the year 2000 rubidium-87 was used to make a Bose-Einstein condensate, for which the discoverers won the 2001 Nobel Prize in Physics.


          


          Occurrence


          Rubidium is about the sixteenth most abundant metal in the Earth's crust, roughly as abundant as zinc and rather more common than copper. It occurs naturally in the minerals leucite, pollucite, and zinnwaldite, which contains traces of up to 1% of its oxide. Lepidolite contains 1.5% rubidium and this is the commercial source of the element. Some potassium minerals and potassium chlorides also contain the element in commercially significant amounts. One notable source is also in the extensive deposits of pollucite at Bernic Lake, Manitoba.


          Rubidium metal can be produced by reducing rubidium chloride with calcium among other methods. In 1997 the cost of this metal in small quantities was about US$ 25/ gram.


          


          Isotopes


          There are 24 isotopes of rubidium known with naturally occurring rubidium being composed of just two isotopes; Rb-85 (72.2%) and the radioactive Rb-87 (27.8%). Natural rubidium is radioactive with specific activity of about 670 Bq/g, enough to fog photographic film in approximately 30 to 60 days.


          Rb-87 has a half-life of 4.881010 years. It readily substitutes for potassium in minerals, and is therefore fairly widespread. Rb has been used extensively in dating rocks; Rb-87 decays to stable strontium-87 by emission of a negative beta particle. During fractional crystallization, Sr tends to become concentrated in plagioclase, leaving Rb in the liquid phase. Hence, the Rb/Sr ratio in residual magma may increase over time, resulting in rocks with increasing Rb/Sr ratios with increasing differentiation. Highest ratios (10 or higher) occur in pegmatites. If the initial amount of Sr is known or can be extrapolated, the age can be determined by measurement of the Rb and Sr concentrations and the Sr-87/Sr-86 ratio. The dates indicate the true age of the minerals only if the rocks have not been subsequently altered. See Rubidium-Strontium dating for a more detailed discussion.


          


          Compounds


          Rubidium chloride is probably the most-used rubidium compound; it is used in biochemistry to induce cells to take up DNA, and as a biomarker since it is readily taken up to replace potassium, and does not normally occur in living organisms. Rubidium hydroxide is the starting material for most rubidium-based chemical processes; rubidium carbonate is used in some optical glasses.


          Rubidium has a number of oxides, including Rb6O and Rb9O2 which appear if rubidium metal is left exposed to air; the final product of reacting with oxygen is the superoxide RbO2. Rubidium forms salts with most anions. Some common rubidium compounds are rubidium chloride (RbCl), rubidium monoxide (Rb2O) and rubidium copper sulfate Rb2SO4CuSO46H20). A compound of rubidium, silver and iodine, RbAg4I5, has interesting electrical characteristics and might be useful in thin film batteries.


          


          Precautions


          Rubidium reacts violently with water and can cause fires. To ensure both health and safety and purity, this element must be kept under a dry mineral oil, in a vacuum or in an inert atmosphere.


          


          Biological effects


          Rubidium, like sodium and potassium, is almost always in its +1 oxidation state. The human body tends to treat Rb+ ions as if they were potassium ions, and therefore concentrates rubidium in the body's electrolytic fluid. The ions are not particularly toxic, and are relatively quickly removed in the sweat and urine. However, taken in excess it can be dangerous.
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          Rubik's Cube is a mechanical puzzle invented in 1974 by Hungarian sculptor and professor of architecture Ernő Rubik. Originally called the "Magic Cube" by its inventor, this puzzle was renamed "Rubik's Cube" by Ideal Toys in 1980 and also won the 1980 German Game of the Year ( Spiel des Jahres) special award for Best Puzzle. It is said to be the world's best-selling toy, with over 300,000,000 Rubik's Cubes and imitations sold worldwide.


          In a typical Cube, each face is covered by nine stickers of one of six solid colours. When the puzzle is solved, each face of the Cube is a solid colour. The Cube celebrated its twenty-fifth anniversary in 2005, when a special edition Cube in a presentation box was released, featuring a sticker in the centre of the reflective face (which replaced the white face) with a "Rubik's Cube 1980-2005" logo.


          The puzzle comes in four widely available versions: the 222 ( Pocket Cube, also Mini Cube or Ice Cube), the 333 standard cube, the 444 ( Rubik's Revenge), and the 555 ( Professor's Cube). Even larger sizes have been built and are to be launched in September of 2008.


          


          Conception and development


          In March 1970, Larry Nichols invented a 222 "Puzzle with Pieces Rotatable in Groups" and filed a Canadian patent application for it. Nichols's cube was held together with magnets. Nichols was granted on April 11, 1972, two years before Rubik invented his improved cube.


          On April 9, 1970, Frank Fox applied to patent his "Spherical 333". He received his UK patent (1344259) on January 16, 1974.


          Rubik invented his "Magic Cube" in 1974 and obtained Hungarian patent HU170062 for the Magic Cube in 1975 but did not take out international patents. The first test batches of the product were produced in late 1977 and released to Budapest toy shops. Magic Cube was held together with interlocking plastic pieces that were less expensive to produce than the magnets in Nichols's design. In September 1979, a deal was signed with Ideal Toys to bring the Magic Cube to the Western world, and the puzzle made its debut at toy fairs in January and February 1980.


          After its international debut, the progress of the Cube towards the toy shop shelves of the West was briefly halted so that it could be manufactured to Western safety and packaging specifications. A lighter Cube was produced, and Ideal Toys decided to rename it. " The Gordian Knot" and "Inca Gold" were considered, but the company finally decided on "Rubik's Cube", and the first batch was exported from Hungary in May 1980. Taking advantage of an initial shortage of Cubes, many cheap imitations appeared.


          Nichols assigned his patent to his employer Moleculon Research Corp., which sued Ideal Toy Company in 1982. In 1984, Ideal lost the patent infringement suit and appealed. In 1986, the appeals court affirmed the judgment that Rubik's 222 Pocket Cube infringed Nichols's patent, but overturned the judgment on Rubik's 333 Cube.


          Even while Rubik's patent application was being processed, Terutoshi Ishigi, a self-taught engineer and ironworks owner near Tokyo, filed for a Japanese patent for a nearly identical mechanism and was granted patent JP55‒8192 (1976); Ishigi's is generally accepted as an independent reinvention.


          Rubik applied for another Hungarian patent on October 28, 1980, and applied for other patents. In the United States, Rubik was granted on March 29, 1983, for the Cube.


          Recently, Greek inventor Panagiotis Verdes patented a method of creating cubes beyond the 555, up to 111111. His designs, which include improved mechanisms for the 333, 444, and 555, are suitable for speedcubing, whereas existing designs for cubes larger than 555 are prone to break. As of June 1, 2007, these designs were not yet widely available, although videos of actual, working prototypes for the 666 and 777 have been released, and it was recently announced that these cubes would be released sometime in 2008.


          


          Popularity and Pop Culture


          Over 100 million Rubik's Cubes were sold in the period from 1980 to 1982. It won the BATR Toy of the Year award in 1980 and again in 1981. Ideal Toys published a Rubik's Cube Newsletter from 1982 to 1983.


          In 1983, there was a Saturday morning cartoon series based on this toy, entitled Rubik, the Amazing Cube. It lasted for one season.


          Many similar puzzles were released shortly after the Rubik's Cube, both from Rubik himself and from other sources, including the Rubik's Revenge, a 444 version of the Rubik's Cube. There are also 222 and 555 Cubes (known as the Pocket Cube and the Professor's Cube, respectively) and puzzles in other shapes, such as the Pyraminx, a tetrahedron.


          In May 2005, the Greek inventor Panagiotis Verdes constructed a 666 Rubik's Cube; on May 23, 2006, Frank Morris, a world champion Rubik's Cube solver, tested this version. He had previously solved the 333 in 15 seconds, the 444 in 1 minute and 10 seconds, and the 555 in 1 minute and 46.1 seconds. The 666 took him 5 minutes and 37 seconds to solve. Morris himself thanked the inventor for making it and purportedly stated that the bigger the Cube is, the greater the pleasure. In July 2006, Verdes successfully constructed the 777 cube; on October 27, 2006, a video of Morris testing the cube was released. He solved this cube in 6 minutes and 29.31 seconds. Videos of these tests can be viewed at http://www.v-cubes.com.


          In 1994, Melinda Green, Don Hatch, and Jay Berkenilt created a working software model of a 3333 four-dimensional analogue of a Rubik's Cube called the MagicCube4D. In 2006, Roice Nelson and Charlie Nevill created a working 33333 five-dimensional software analogue.


          In 1981, Patrick Bossert, a twelve-year-old schoolboy from England, published his own solution in a book called You Can Do the Cube ( ISBN 0-14-031483-0). The book sold over 1.5 million copies worldwide in seventeen editions and became the number one book on The Times. He didn't reach the New York Times Best Seller list for that year .


          At the height of the puzzle's popularity, separate sheets of coloured stickers were sold so that frustrated or impatient Cube owners could restore their puzzle to its original appearance.


          The "Rubik's Cube" is known as such in most languages except for Hebrew, Chinese, German, Portuguese and Icelandic. In Hebrew it is known as the "Hungarian Cube", whilst in the other languages it is known as "Magic Cube" ("魔方" in Chinese, Zauberwrfel in German, Cubo Mgico in Portuguese and Tfrateningur in Icelandic).


          In 1982 at the World's Fair held in Knoxville, Tennessee, a six-foot rotating cube was put on display at the World's Fair Park. After the fair, it was moved and forgotten until July 2007, when it was restored and placed in the Holiday Inn lobby that overlooks the park.


          The Rubik's Cube has had numerous cameos in movies and TV shows since its heyday in the 1980s, most recently in Scrubs, Hellboy and The Pursuit of Happyness.


          


          Workings
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              Rubik's Cube partially disassembled.
            

          


          A standard Cube measures approximately 2 inches (5.7 cm) on each side. The puzzle consists of the twenty-six unique miniature cubes on the surface. However, the centre cube of each face is merely a single square facade; all are affixed to the core mechanisms. These provide structure for the other pieces to fit into and rotate around. So there are twenty-one pieces: a single core piece consisting of three intersecting axes holding the six centre squares in place but letting them rotate, and twenty smaller plastic pieces which fit into it to form the assembled puzzle. The Cube can be taken apart without much difficulty, typically by turning one side through a 45 angle and prying an edge cube away from a centre cube until it dislodges. However, as prying loose a corner cube is a good way to break off a centre cubethus ruining the Cubeit is far safer to follow the maxim "When all else fails, use a screwdriver", and lever a centre cube out. It is a simple process to solve a Cube by taking it apart and reassembling it in a solved state. There are twelve edge pieces which show two coloured sides each, and eight corner pieces which show three colours. Each piece shows a unique colour combination, but not all combinations are present (for example, if red and orange are on opposite sides of the solved Cube, there is no edge piece with both red and orange sides). The location of these cubes relative to one another can be altered by twisting an outer third of the Cube 90, 180 or 270, but the location of the coloured sides relative to one another in the completed state of the puzzle cannot be altered: it is fixed by the relative positions of the centre squares and the distribution of colour combinations on edge and corner pieces.


          For most recent Cubes, the colours of the stickers are red opposite orange, yellow opposite white, and green opposite blue. However, Cubes with alternative colour arrangements also exist; for example, they might have the yellow face opposite the green, and the blue face opposite the white (with red and orange opposite faces remaining unchanged).


          



          


          Permutations


          A normal (333) Rubik's Cube can have (8!  381)  (12!  2121)/2 = 43,252,003,274,489,856,000 different positions (permutations), or about 4.3  1019, forty-three quintillion ( short scale) or forty-three trillion ( long scale). The puzzle is often advertised as having only " billions" of positions, as the larger numbers could be regarded as incomprehensible to many.


          To put this into perspective, if every permutation of a 57- millimeter Rubik's Cube were lined up end to end, it would stretch out approximately 261 light years. If they were laid side by side, it would cover the earth approximately 276 times.


          In fact, there are (8!  38)  (12!  212) = 519,024,039,293,878,272,000 (about 5.2  1020 or 519 quintillion on the short scale) possible arrangements of the pieces that make up the Cube, but only one in twelve of these are actually reachable. This is because there is no sequence of moves that will swap a single pair or rotate a single corner or edge cube. Thus there are twelve possible sets of reachable configurations, sometimes called "universes" or " orbits", into which the Cube can be placed by dismantling and reassembling it.


          Despite the vast number of positions, all Cubes can be solved in twenty-six or fewer moves (see Optimal solutions for Rubik's Cube).


          The large number of permutations is often given as a measure of the Rubik's cube's complexity. However, the puzzles difficulty does not necessarily follow from the large number of permutations. The problem of putting a jumbled set of encyclopedias (26 volumes) in alphabetical order has a larger complexity, but is less difficult.


          


          Centre faces


          The original (official) Rubik's Cube has no orientation markings on the centre faces, although some carried the words "Rubik's Cube" on the centre square of the white face, and therefore solving it does not require any attention to orienting those faces correctly. However, if one has a marker pen, one could, for example, mark the central squares of an unshuffled Cube with four coloured marks on each edge, each corresponding to the colour of the adjacent face. Some Cubes have also been produced commercially with markings on all of the squares, such as the Lo Shu magic square or playing card suits. Thus one can scramble and then unscramble the Cube yet have the markings on the centers rotated, and it becomes an additional test to "solve" the centers as well. This is known as "supercubing".


          Putting markings on the Rubik's Cube increases the difficulty mainly because it expands the set of distinguishable possible configurations. When the Cube is unscrambled apart from the orientations of the central squares, there will always be an even number of squares requiring a quarter turn. Thus there are 46/2 = 2,048 possible configurations of the centre squares in the otherwise unscrambled position, increasing the total number of possible Cube permutations from 43,252,003,274,489,856,000 (4.31019) to 88,580,102,706,155,225,088,000 (8.91022).


          


          Solutions


          Many general solutions for the Rubik's Cube have been discovered independently. The most popular method was developed by David Singmaster and published in the book Notes on Rubik's Magic Cube in 1981. This solution involves solving the Cube layer by layer, in which one layer, designated the top, is solved first, followed by the middle layer, and then the final and bottom layer. After practice, solving the Cube layer by layer can be done in under one minute. Other general solutions include "corners first" methods or combinations of several other methods. Most sites teach the layer by layer method, as it gives an easy-to-understand step-by-step guide on how to solve it.


          Speedcubing solutions have been developed for solving the Rubik's Cube as quickly as possible. The most common speedcubing solution was developed by Jessica Fridrich. It is a very efficient layer-by-layer method that requires a large number of algorithms, especially for orienting and permuting the last layer. The first-layer corners and second layer are done simultaneously, with each corner paired up with a second-layer edge piece. Another well-known method was developed by Lars Petrus. In this method, a 222 section is solved first, followed by a 223, and then the incorrect edges are solved using a three-move algorithm, which eliminates the need for a possible 32-move algorithm later. One of the advantages of this method is that it tends to give solutions in fewer moves. For this reason, the method is also popular for fewest move competitions.


          Solutions follow a series of steps and include a set of algorithms for solving each step. An algorithm, also known as a process or an operator, is a series of twists that accomplishes a particular goal. For instance, one algorithm might switch the locations of three corner pieces, while leaving the rest of the pieces in place. Basic solutions require learning as few as four or five algorithms but are generally inefficient, needing around 100 twists on average to solve an entire Cube. In comparison, Fridrich's advanced solution requires learning 53+ algorithms but allows the Cube to be solved in only 55 moves on average. A different kind of solution developed by Ryan Heise uses no algorithms but rather teaches a set of underlying principles that can be used to solve in fewer than 40 moves. A number of complete solutions can also be found in any of the books listed in the bibliography, and most can be used to solve any Cube in under five minutes.


          


          The search for optimal solutions


          The manual solution methods described above are intended to be easy to learn, but much effort has gone into finding even faster solutions to the Rubik's Cube.


          In 1982, David Singmaster and Alexander Frey hypothesized that the number of moves needed to solve the Rubik's Cube, given an ideal algorithm, might be in "the low twenties". In 2007, Daniel Kunkle and Gene Cooperman used computer search methods to demonstrate that any 333 Rubik's Cube configuration can be solved in a maximum of 26 moves. Work continues to try to reduce the upper bound on optimal solutions to 25 moves, or even lower. The arrangement known as the super-flip (U R2 F B R B2 R U2 L B2 R U' D' R2 F R' L B2 U2 F2), where every edge is in its correct position but flipped, requires 20 moves to be solved. No arrangement of the Rubik's Cube has been discovered so far that requires more than 20 moves to solve.


          


          Move notation
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            [image: Rubik's Cube in solved state.]

            
              Rubik's Cube in solved state.
            

          


          Most 333 Rubik's Cube solution guides use the same notation, originated by David Singmaster, to communicate sequences of moves. This is generally referred to as "cube notation" or in some literature "Singmaster notation" (or variations thereof). Its relative nature allows algorithms to be written in such a way that they can be applied regardless of which side is designated the top or how the colours are organized on a particular cube.


          
            	F (Front): the side currently facing you


            	B (Back): the side opposite the front


            	U (Up): the side above or on top of the front side


            	D (Down): the side opposite the top, underneath the Cube


            	L (Left): the side directly to the left of the front


            	R (Right): the side directly to the right of the front


            	x (rotate): rotate the Cube up


            	y (rotate): rotate the Cube to the left


            	z (rotate): rotate the Cube on its side to the right

          


          When an apostrophe follows a letter, it means to turn the face counter-clockwise a quarter-turn, while a letter without an apostrophe means to turn it a quarter-turn clockwise. Such an apostrophe mark is pronounced prime. A letter followed by a 2 (occasionally a superscript ) means to turn the face a half-turn (the direction does not matter). Lowercase letters indicate that you should move that face and the face next to it. So R is right side counter-clockwise, but r is right side and centre side next to it counter-clockwise. When x, y or z are primed, simply rotate the cube in the opposite direction. When they are squared, rotate it twice. For 'z', you should still be viewing the same front face when rotating.


          This notation can also be used on the Pocket Cube, the Revenge, and the Professor, with additional notation. They not only have the F, B, L, R, U, D notation but also f, b, l, r, u, d. For example: (Rr)' l2 f'


          (Some solution guides, including Ideal's official publication, The Ideal Solution, use slightly different conventions. Top and Bottom are used rather than Up and Down for the top and bottom faces, with Back being replaced by Posterior. '+' indicates clockwise rotation and '-' counterclockwise, with '++' representing a half-turn. However, alternative notations failed to catch on, and today the Singmaster scheme is used universally by those interested in the puzzle.)


          Less-often used moves include rotating the entire Cube or two-thirds of it. The letters x, y, and z are used to indicate that the entire Cube should be turned about one of its axes. The x-axis is the line that passes through the left and right faces, the y-axis is the line that passes through the up and down faces, and the z-axis is the line that passes through the front and back faces. (This type of move is used infrequently in most solutions, to the extent that some solutions simply say "stop and turn the whole cube upside-down" or something similar at the appropriate point.)


          Lowercase letters f, b, u, d, l, and r signify to move the first two layers of that face while keeping the remaining layer in place. This is of course equivalent to rotating the whole cube in that direction, then rotating the opposite face back the same amount in the opposite direction, but is useful notation to describe certain triggers for speedcubing. Furthermore, M, E, and S (and respectively their lowercase for larger sized cubes) are used for inner-slice movements. M signifies turning the layer that is between L and R downward (clockwise if looking from the left side). E signifies turning the layer between U and D towards the right (counter-clockwise if looking from the top). S signifies turning the layer between F and B clockwise.


          For example, the algorithm (or operator, or sequence) F2 U' R' L F2 R L' U' F2, which cycles three edge cubes in the top layer without affecting any other part of the cube, means:


          
            	Turn the Front face 180 degrees.


            	Turn the Up face 90 degrees counterclockwise.


            	Turn the Right face 90 degrees counterclockwise.


            	Turn the Left face 90 degrees clockwise.


            	Turn the Front face 180 degrees.


            	Turn the Right face 90 degrees clockwise.


            	Turn the Left face 90 degrees counterclockwise.


            	Turn the Up face 90 degrees counterclockwise.


            	Finally, turn the Front face 180 degrees.

          


          For beginning students of the Cube, this notation can be daunting, and many solutions available online therefore incorporate animations that demonstrate the algorithms presented.


          444 and larger cubes use slightly different notation to incorporate the middle layers. Generally speaking, uppercase letters (F B U D L R) refer to the outermost portions of the cube (called faces). Lowercase letters (f b u d l r) refer to the inner portions of the cube (called slices). Again Ideal breaks rank by describing their 444 solution in terms of layers (vertical slices that rotate about the z-axis), tables (horizontal slices), and books (vertical slices that rotate about the x-axis).


          


          Competitions and record times


          Many speedcubing competitions have been held to determine who can solve the Rubik's Cube in the shortest time. The number of contests are going up every year; there were 72 official competitions from 2003 to 2006; 33 were in 2006 alone.


          The first world championship organized by the Guinness Book of World Records was held in Munich on March 13, 1981. All Cubes were moved 40 times and rubbed with petroleum jelly. The official winner, with a record of 38 seconds, was Jury Froeschl, born in Munich.


          The first international world championship was held in Budapest on June 5, 1982, and was won by Minh Thai, a Vietnamese student from Los Angeles, with a time of 22.95 seconds.


          Since 2003, competitions are decided by the best average (middle three of five attempts); but the single best time of all tries is also recorded. The World Cube Association maintains a history of world records. In 2004, the WCA made it mandatory to use a special timing device called a Stackmat timer.


          The current world records for both average and single times were set by Edouard Chambon in 2008, he set an average of 11.48 seconds and a best time of 9.18 on February 23, 2008 at Murcia Open 2008.


          Many individuals have recorded shorter times, but these records are not accepted due to possible lack of compliance with standards.


          


          Alternative competitions


          In addition, informal alternative competitions have been held, inviting participants to solve the Cube under unusual situations. These include:


          
            	Blindfolded solving


            	Solving the Cube with one person blindfolded and the other person saying what moves to do, known as "Team Blindfold".


            	Solving the Cube underwater in a single breath


            	Solving the Cube using a single hand


            	Solving the Cube with one's feet.

          


          


          Custom built puzzles


          A lot of puzzles have been built in the past resembling the Rubik's Cube or just its working (as a permutation puzzle). For example, a Cuboid is a Rubik's Cube extended with one or more extra layers, which are glued or fused onto it. Since the extra layer is not functional, the cube will function like the original Cube, although in some cases the extra pieces do place additional constraints on the moves that can be used. People often make extended cubes thanks to the unique shapes they can form. The most common extended cube is the 335 (extended) cube.


          


          Rubik's Cube software
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              Four-dimensional Rubik's Cube
            

          


          Several computer programs have been written to perform various functions, such as, among other things, solving the Cube or animating it. In general, these programs can be considered to fall in one of several categories:


          
            	Timers


            	Solvers


            	Graphical programs

              
                	Animations


                	Image generators

              

            


            	Analyzers

          


          Some of the software handles not only the 333 cube, but also other puzzle types. There is even software for virtual puzzles that do not have a real life counterpart. Examples are the four-dimensional cube and the gliding cube.


          In addition these programs may also record player metrics, store and generate scrambled Cube positions or offer either animations or online competition. Solvers are usually given a scramble, after which a solution is generated automatically. Graphical programs can generate a static image or animate the Cube and its motions, e.g. using Java or Flash. Programs may also analyze sequences of moves and transform them to other notations or give player metrics.


          For examples of such programs see List of Rubik's Cube software.


          
            Retrieved from " http://en.wikipedia.org/wiki/Rubik%27s_Cube"
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          Joseph Rudyard Kipling ( December 30, 1865  January 18, 1936) was an English author and poet, born in Bombay, British India, and best known for his works The Jungle Book (1894), The Second Jungle Book (1895), Just So Stories (1902), and Puck of Pook's Hill (1906); his novel, Kim (1901); his poems, including Mandalay (1890), Gunga Din (1890), If (1910) and Ulster 1912 (1912); and his many short stories, including The Man Who Would Be King (1888) and the collections Life's Handicap (1891), The Day's Work (1898), and Plain Tales from the Hills (1888). He is regarded as a major "innovator in the art of the short story"; his children's books are enduring classics of children's literature; and his best works speak to a versatile and luminous narrative gift. Kipling was one of the most popular writers in English, in both prose and verse, in the late 19th and early 20th centuries. The author Henry James famously said of him: "Kipling strikes me personally as the most complete man of genius (as distinct from fine intelligence) that I have ever known." In 1907, he was awarded the Nobel Prize in Literature, making him the first English language writer to receive the prize, and he remains its youngest-ever recipient. Among other honours, he was sounded out for the British Poet Laureateship and on several occasions for a knighthood, all of which he declined.


          However, later in life Kipling also came to be seen (in George Orwell's words) as a "prophet of British imperialism." Many saw prejudice and militarism in his works, and the resulting controversy about him continued for much of the 20th century. According to critic Douglas Kerr: "He is still an author who can inspire passionate disagreement and his place in literary and cultural history is far from settled. But as the age of the European empires recedes, he is recognized as an incomparable, if controversial, interpreter of how empire was experienced. That, and an increasing recognition of his extraordinary narrative gifts, make him a force to be reckoned with."


          


          Kipling's childhood
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          Rudyard Kipling was born on 30 December 1865 in Bombay, British India, to Alice Kipling (ne MacDonald) and (John) Lockwood Kipling. Alice Kipling (one of four remarkable Victorian sisters) was a vivacious woman about whom a future Viceroy of India would say, "Dullness and Mrs. Kipling cannot exist in the same room." Lockwood Kipling, a sculptor and pottery designer, was the principal and professor of architectural sculpture at the newly founded Sir Jamsetjee Jeejeebhoy School of Art and Industry in Bombay. The couple, who had moved to India earlier that year, had met in courtship two years before at Rudyard Lake in rural Staffordshire, England, and had been so taken by its beauty that they now named their firstborn after it. Kipling's aunt, Georgiana, was married to the painter Edward Burne-Jones and his aunt Agnes was married to the painter Edward Poynter. His most famous relative was his first cousin, Stanley Baldwin, who was Conservative Prime Minister three times in the 1920s and 1930s. Kipling's birthplace home still stands on the campus of the Sir J.J. Institute of Applied Art in Mumbai and for many years was used as the Dean's residence. Mumbai historian Foy Nissen points out however that although the cottage bears a plaque stating that this is the site where Kipling was born the fact of the matter is that the original cottage was pulled down decades ago and a new one built in its place. The wooden bungalow has been empty and locked up for years.
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          Of Bombay, Kipling was to write:


          
            
              Mother of Cities to me,

              For I was born in her gate,

              Between the palms and the sea,

              Where the world-end steamers wait.


            

          


          According to Bernice M. Murphy:


          "Kiplings parents considered themselves 'Anglo-Indians' (a term used in the 19th century for British citizens living in India) and so too would their son, though he in fact spent the bulk of his life elsewhere. Complex issues of identity and national allegiance would become prominent features in his fiction." Kipling himself was to write about these conflicts as a man of seventy:


          
            In the afternoon heats before we took our sleep, she (the Portuguese ayah, or nanny) or Meeta (the Hindu bearer, or male attendant) would tell us stories and Indian nursery songs all unforgotten, and we were sent into the dining-room after we had been dressed, with the caution Speak English now to Papa and Mamma. So one spoke English, haltingly translated out of the vernacular idiom that one thought and dreamed in.
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          Kipling's days of "strong light and darkness" in Bombay were to end when he was six years old. As was the custom in British India, he and his three-year-old sister, Alice ("Trix"), were taken to Englandin their case to Southsea (Portsmouth), to be cared for by a couple that took in children of British nationals living in India. The two children would live with the couple, Captain and Mrs. Holloway, at their house, Lorne Lodge, for the next six years. In his autobiography, written some 65 years later, Kipling would recall this time with horror, and wonder ironically if the combination of cruelty and neglect he experienced there at the hands of Mrs. Holloway might not have hastened the onset of his literary life:


          
            If you cross-examine a child of seven or eight on his days doings (specially when he wants to go to sleep) he will contradict himself very satisfactorily. If each contradiction be set down as a lie and retailed at breakfast, life is not easy. I have known a certain amount of bullying, but this was calculated torturereligious as well as scientific. Yet it made me give attention to the lies I soon found it necessary to tell: and this, I presume, is the foundation of literary effort.
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          Kipling's sister Trix fared better at Lorne Lodge, Mrs. Holloway apparently hoping that Trix would eventually marry the Holloway son. The two children, however, did have relatives in England they could visit. They spent a month each Christmas with their maternal aunt Georgiana ("Georgy"), and her husband, the artist Edward Burne-Jones, at their house, "The Grange" in Fulham, London, which Kipling was to call "a paradise which I verily believe saved me." In the spring of 1877, Alice Kipling returned from India and removed the children from Lorne Lodge.


          
            Often and often afterwards, the beloved Aunt would ask me why I had never told any one how I was being treated. Children tell little more than animals, for what comes to them they accept as eternally established. Also, badly-treated children have a clear notion of what they are likely to get if they betray the secrets of a prison-house before they are clear of it.
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          In January 1878 Kipling was admitted to the United Services College, at Westward Ho!, Devon, a school founded a few years earlier to prepare boys for the armed forces. The school proved rough going for him at first, but later led to firm friendships, and provided the setting for his schoolboy stories Stalky & Co. published many years later. During his time there, Kipling also met and fell in love with Florence Garrard, a fellow boarder with Trix at Southsea (to which Trix had returned). Florence was to become the model for Maisie in Kipling's first novel, The Light that Failed (1891). Towards the end of his stay at the school, it was decided that he lacked the academic ability to get into Oxford University on a scholarship and his parents lacked the wherewithal to finance him; consequently, Lockwood Kipling obtained a job for his son in Lahore (now in Pakistan), where Lockwood was now Principal of the Mayo College of Art and Curator of the Lahore Museum. Kipling was to be assistant editor of a small local newspaper, the Civil & Military Gazette. He sailed for India on 20 September 1882 and arrived in Bombay on 18 October 1882.


          
            [image: Kipling's England: map of England with locations and years of Kipling's stays. Click to enlarge.]

            
              Kipling's England: map of England with locations and years of Kipling's stays. Click to enlarge.
            

          


          
            So, at sixteen years and nine months, but looking four or five years older, and adorned with real whiskers which the scandalised Mother abolished within one hour of beholding, I found myself at Bombay where I was born, moving among sights and smells that made me deliver in the vernacular sentences whose meaning I knew not. Other Indian-born boys have told me how the same thing happened to them.

            There were yet three or four days rail to Lahore, where my people lived. After these, my English years fell away, nor ever, I think, came back in full strength.

          


          


          Early travels


          
            [image: George Craddock. 1880s. Lahore Railway Station. Kipling arrived at the train station after a four day train journey from Bombay in late October 1882.]

            
              George Craddock. 1880s. Lahore Railway Station. Kipling arrived at the train station after a four day train journey from Bombay in late October 1882.
            

          


          The Civil and Military Gazette in Lahore, which Kipling was to call "my first mistress and most true love," appeared six days a week throughout the year except for a one-day break each for Christmas and Easter. Kipling was worked hard by the editor, Stephen Wheeler, but his need to write was unstoppable. In 1886, he published his first collection of verse, Departmental Ditties. That year also brought a change of editors at the newspaper. Kay Robinson, the new editor, allowed more creative freedom and Kipling was asked to contribute short stories to the newspaper.


          Meanwhile, in the summer of 1883, Kipling had for the first time visited Simla (now Shimla), well-known hill station and summer capital of British India. By then it was established practice for the Viceroy of India and the government to move to Simla for six months and the town became a "centre of power as well as pleasure." Kipling's family became yearly visitors to Simla and Lockwood Kipling was asked to design a fresco in the Christ Church there. Kipling returned to Simla for his annual leave each year from 1885 to 1888, and the town figured prominently in many of the stories Kipling was writing for the Gazette.


          
            My months leave at Simla, or whatever Hill Station my people went to, was pure joyevery golden hour counted. It began in heat and discomfort, by rail and road. It ended in the cool evening, with a wood fire in ones bedroom, and next mornthirty more of them ahead!the early cup of tea, the Mother who brought it in, and the long talks of us all together again. One had leisure to work, too, at whatever play-work was in ones head, and that was usually full.
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          Back in Lahore, some thirty-nine stories appeared in the Gazette between November 1886 and June 1887. Most of these stories were included in Plain Tales from the Hills, Kipling's first prose collection, which was published in Calcutta in January 1888, a month after his 22nd birthday. Kipling's time in Lahore, however, had come to an end. In November 1887, he had been transferred to the Gazette's much larger sister newspaper, The Pioneer, in Allahabad in the United Provinces. His writing, however, continued at a frenetic pace and during the next year, he published six collections of short stories: Soldiers Three, The Story of the Gadsbys, In Black and White, Under the Deodars, The Phantom Rickshaw, and Wee Willie Winkie, containing a total of 41 stories, some quite long. In addition, as The Pioneer's special correspondent in western region of Rajputana, he wrote many sketches that were later collected in Letters of Marque and published in From Sea to Sea and Other Sketches, Letters of Travel.
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          In early 1889, The Pioneer relieved Kipling of his charge over a dispute. For his part, Kipling had been increasingly thinking about the future. He sold the rights to his six volumes of stories for 200 and a small royalty, and the Plain Tales for 50; in addition, from The Pioneer, he received six-months' salary in lieu of notice. He decided to use this money to make his way to London, the centre of the literary universe in the British Empire.


          


          On 9 March 1889, Kipling left India, traveling first to San Francisco via Rangoon, Singapore, Hong Kong and Japan. He then traveled through the United States writing articles for The Pioneer that too were collected in From Sea to Sea and Other Sketches, Letters of Travel. Starting his American travels in San Francisco, Kipling journeyed north to Portland, Oregon; on to Seattle, Washington; up into Canada, to Victoria and Vancouver, British Columbia; back into the U.S. to Yellowstone National Park; down to Salt Lake City; then east to Omaha, Nebraska and on to Chicago, Illinois; then to Beaver, Pennsylvania on the Ohio River to visit the Hill family; from there he went to Chautauqua with Professor Hill, and later to Niagara, Toronto, Washington, D.C., New York and Boston. In the course of this journey he met with Mark Twain in Elmira, New York, and felt much awed in his presence. Kipling then crossed the Atlantic, and reached Liverpool in October 1889. Soon thereafter, he made his dbut in the London literary world to great acclaim.


          


          Career as a writer


          


          


          London


          In London, Kipling had a number of stories accepted by various magazine editors. He also found a place to live for the next two years:


          
            Meantime, I had found me quarters in Villiers Street, Strand, which forty-six years ago was primitive and passionate in its habits and population. My rooms were small, not over-clean or well-kept, but from my desk I could look out of my window through the fanlight of Gattis Music-Hall entrance, across the street, almost on to its stage. The Charing Cross trains rumbled through my dreams on one side, the boom of the Strand on the other, while, before my windows, Father Thames under the Shot Tower walked up and down with his traffic.

          


          In the next two years, and in short order, he published a novel, The Light That Failed; had a nervous breakdown; and met an American writer and publishing agent, Wolcott Balestier, with whom he collaborated on a novel, The Naulahka (a title he uncharacteristically misspelt; see below). In 1891, on the advice of his doctors, Kipling embarked on another sea voyage visiting South Africa, Australia, New Zealand and once again India. However, he cut short his plans for spending Christmas with his family in India when he heard of Wolcott Balestier's sudden death from typhoid fever, and immediately decided to return to London. Before his return, he had used the telegram to propose to (and be accepted by) Wolcott's sister Caroline (Carrie) Balestier, whom he had met a year earlier, and with whom he had apparently been having an intermittent romance. Meanwhile, late in 1891, his collection of short stories of the British in India, Life's Handicap, was also published in London.


          


          Marriage and honeymoon


          On 18 January 1892, Carrie Balestier (aged 29) and Rudyard Kipling (aged 26) were married in London, in the "thick of an influenza epidemic, when the undertakers had run out of black horses and the dead had to be content with brown ones." The wedding was held at All Souls Church, Langham Place and Henry James gave the bride away.


          


          The newlyweds settled upon a honeymoon that would take them first to the United States (including a stop at the Balestier family estate near Brattleboro, Vermont) and then on to Japan. However, when the couple arrived in Yokohama, Japan, they discovered that their bank, The New Oriental Banking Corporation, had failed.


          


          United States


          Taking their loss in their stride, they returned to the U.S., back to VermontCarrie by this time was pregnant with their first childand rented a small cottage on a farm near Brattleboro for ten dollars a month.


          
            "We furnished it with a simplicity that fore-ran the hire-purchase system. We bought, second or third hand, a huge, hot-air stove which we installed in the cellar. We cut generous holes in our thin floors for its eight inch tin pipes (why we were not burned in our beds each week of the winter I never can understand) and we were extraordinarily and self-centredly content."

          


          It was in this cottage, Bliss Cottage, that their first child, Josephine, was born "in three foot of snow on the night of December 29, 1892. Her Mothers birthday being the 31st and mine the 30th of the same month, we congratulated her on her sense of the fitness of things ..." It was also in this cottage that the first dawnings of the Jungle Books came to Kipling:


          
            My workroom in the Bliss Cottage was seven feet by eight, and from December to April the snow lay level with its window-sill. It chanced that I had written a tale about Indian Forestry work which included a boy who had been brought up by wolves. In the stillness, and suspense, of the winter of 92 some memory of the Masonic Lions of my childhoods magazine, and a phrase in Haggards Nada the Lily, combined with the echo of this tale. After blocking out the main idea in my head, the pen took charge, and I watched it begin to write stories about Mowgli and animals, which later grew into the Jungle Books.
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          With Josephine's arrival, Bliss Cottage was felt to be congested, so eventually the couple bought landten acres on a rocky hillside overlooking the Connecticut Riverfrom Carrie's brother Beatty Balestier, and built their own house. Kipling named the house "Naulakha" in honour of Wolcott and of their collaboration, and this time the name was spelled correctly. From his early years in Lahore (1882-1887), Kipling had become enthused by the Mughal architecture especially the Naulakha pavilion situated in Lahore Fort, which eventually became an inspiration for the title of his novel as well as the house. The house still stands on Kipling Road, three miles (5 km) north of Brattleboro: a big, secluded, dark-green house, with shingled roof and sides, which Kipling called his "ship", and which brought him "sunshine and a mind at ease."


          His seclusion in Vermont, combined with his healthy "sane clean life", made Kipling both inventive and prolific. In the short span of four years, he produced, in addition to the Jungle Books, a collection of short stories (The Day's Work), a novel ( Captains Courageous), and a profusion of poetry, including the volume The Seven Seas. The collection of Barrack-Room Ballads, first published individually for the most part in 1890, which contains his poems Mandalay and Gunga Din was issued in March 1892. He especially enjoyed writing the Jungle Booksboth masterpieces of imaginative writingand enjoyed too corresponding with the many children who wrote to him about them.
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          The writing life in Naulakha was occasionally interrupted by visitors, including his father, who visited soon after his retirement in 1893, and British author Arthur Conan Doyle, who brought his golf-clubs, stayed for two days, and gave Kipling an extended golf lesson. Kipling seemed to take to golf, occasionally practising with the local Congregational minister, and even playing with red painted balls when the ground was covered in snow. However, the latter game was "not altogether a success because there were no limits to a drive; the ball might skid two miles (3 km) down the long slope to Connecticut river." From all accounts, Kipling loved the outdoors, not least of whose marvels in Vermont was the turning of the leaves each fall:


          
            "A little maple began it, flaming blood-red of a sudden where he stood against the dark green of a pine-belt. Next morning there was an answering signal from the swamp where the sumacs grow. Three days later, the hill-sides as fast as the eye could range were afire, and the roads paved, with crimson and gold. Then a wet wind blew, and ruined all the uniforms of that gorgeous army; and the oaks, who had held themselves in reserve, buckled on their dull and bronzed cuirasses and stood it out stiffly to the last blown leaf, till nothing remained but pencil-shadings of bare boughs, and one could see into the most private heart of the woods."
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          In February 1896, the couple's second daughter, Elsie, was born. By this time, according to several biographers, their marital relationship was no longer light-hearted and spontaneous. Although they would always remain loyal to each other, they seemed now to have fallen into set roles. In a letter to a friend who had become engaged around this time, the 29 year old Kipling offered this somber counsel: marriage principally taught "the tougher virtuessuch as humility, restraint, order, and forethought."


          The Kiplings might have lived out their lives in Vermont, were it not for two incidentsone of global politics, the other of family discordthat hastily ended their time there. By the early 1890s, Great Britain and Venezuela had long been locking horns over a border dispute involving British Guiana. Several times, the U.S. had offered to arbitrate, but in 1895 the new American secretary of state Richard Olney upped the ante by arguing for the American "right" to arbitrate on grounds of sovereignty on the continent (see the Olney interpretation as an extension of the Monroe Doctrine). This raised hackles in Britain and before long the incident had snowballed into a major Anglo-American crisis, with talk of war on both sides. Although, eventually, the crisis would lead to greater U.S.-British cooperation, at the time, Kipling was bewildered by what he felt was persistent anti-British sentiment in the U.S., especially in the press. He wrote in a letter that it felt like being "aimed at with a decanter across a friendly dinner table." By January 1896, he had decided, according to his official biographer, to end his family's "good wholesome life" in the U.S. and seek their fortunes elsewhere.
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          But the final straw, it seems, was a family dispute. For some time, the relations between Carrie and her brother Beatty Balestier had been strained on account of his drinking and insolvency. In May 1896, an inebriated Beatty ran into Kipling on the street and threatened him with physical harm. The incident led to Beatty's eventual arrest, but in the subsequent hearing, and the resulting publicity, Kipling's privacy was completely destroyed, and left him feeling both miserable and exhausted. In July 1896, a week before the hearing was to resume, the Kiplings hurriedly packed their belongings and left Naulakha, Vermont, and the U.S. for good.


          


          Devon


          Back in England, in September 1896, the Kiplings found themselves in Torquay on the coast of Devon, in a hillside home overlooking the sea. Although Kipling didn't much care for his new house, whose design, he claimed, left its occupants feeling dispirited and gloomy, he nevertheless managed to remain productive and socially active. Kipling was now a famous man, and in the previous two or three years, had increasingly been making political pronouncements in his writings. He had also begun work on two poems, Recessional (1897) and The White Man's Burden (1899) which were to create controversy when published. Regarded by some as anthems for enlightened and duty-bound empire-building (that captured the mood of the Victorian age), the poems equally were regarded by others as propaganda for brazenfaced imperialism and its attendant racial attitudes; still others saw irony in the poems and warnings of the perils of empire.


          
            
              Take up the White Man's burden

              Send forth the best ye breed

              Go, bind your sons to exile

              To serve your captives' need;

              To wait, in heavy harness,

              On fluttered folk and wild

              Your new-caught sullen peoples,

              Half devil and half child.


              

            

          


          There was also foreboding in the poems, a sense that all could yet come to naught.


          
            
              Far-called, our navies melt away;

              On dune and headland sinks the fire:

              Lo, all our pomp of yesterday

              Is one with Nineveh and Tyre!

              Judge of the Nations, spare us yet.

              Lest we forget - lest we forget!

            

          


          A prolific writernothing about his work was easily labeledduring his time in Torquay, he also wrote Stalky & Co., a collection of school stories (born of his experience at the United Services College in Westward Ho!) whose juvenile protagonists displayed a know-it-all, cynical outlook on patriotism and authority. According to his family, Kipling enjoyed reading aloud stories from Stalky & Co. to them, and often went into spasms of laughter over his own jokes.
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          South Africa
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          In early 1898 Kipling and his family traveled to South Africa for their winter holiday, thus beginning an annual tradition which (excepting the following year) was to last until 1908. With his newly minted reputation as the poet of the Empire, Kipling was warmly received by some of the most powerful politicians of the Cape Colony, including Cecil Rhodes, Sir Alfred Milner, and Leander Starr Jameson. In turn, Kipling cultivated their friendship and came to greatly admire all three men and their politics. The period 18981910 was a crucial one in the history of South Africa and included the Second Boer War (18991902), the ensuing peace treaty, and the formation of the Union of South Africa in 1910. Back in England, Kipling wrote poetry in support of the British cause in the Boer War and on his next visit to South Africa in early 1900, he helped start a newspaper, The Friend, for the British troops in Bloemfontein, the newly captured capital of the Orange Free State. Although his journalistic stint was to last only two weeks, it was the first time Kipling would work on a newspaper staff since he left The Pioneer in Allahabad more than ten years earlier. He also wrote articles published more widely expressing his views on the conflict.


          


          Other writing


          Kipling began collecting material for another of his children's classics, Just So Stories for Little Children. That work was published in 1902, and another of his enduring works, Kim, first saw the light of day the previous year.


          On a visit to the United States in 1899, Kipling and his eldest daughter Josephine developed pneumonia, from which she eventually died.


          


          During World War I, he wrote a booklet The Fringes of the Fleet containing essays and poems on various nautical subjects of the war. Some of the poems were set to music by the English composer Edward Elgar.


          In 1934 he published a short story in Strand Magazine, "Proofs of Holy Writ", which postulated that William Shakespeare had helped to polish the prose of the King James Bible.


          In the non-fiction realm he also became involved in the debate over the British response to the rise in German naval power, publishing a series of articles in 1898 which were collected as A Fleet in Being.


          


          Peak of his career


          The first decade of the 20th century saw Kipling at the height of his popularity. In 1907 he was awarded the Nobel Prize for Literature. The prize citation said: "in consideration of the power of observation, originality of imagination, virility of ideas and remarkable talent for narration which characterize the creations of this world-famous author." Nobel prizes had been established in 1901 and Kipling was the first English language recipient. At the award ceremony in Stockholm on December 10, 1907, the Permanent Secretary of the Swedish Academy, C.D. af Wirsn, paid rich tributes to both Kipling and three centuries of English literature:


          


          
            The Swedish Academy, in awarding the Nobel Prize in Literature this year to Rudyard Kipling, desires to pay a tribute of homage to the literature of England, so rich in manifold glories, and to the greatest genius in the realm of narrative that that country has produced in our times.

          


          "Book-ending" this achievement was the publication of two connected poetry and story collections: 1906's Puck of Pook's Hill and 1910's Rewards and Fairies. The latter contained the poem " If". In a 1995 BBC opinion poll, it was voted Britain's favourite poem. This exhortation to self-control and stoicism is arguably Kipling's most famous poem.


          Kipling sympathised with the anti- Home Rule stance of Irish Unionists. He was friends with Edward Carson, the Dublin-born leader of Ulster Unionism, who raised the Ulster Volunteers to oppose "Rome Rule" in Ireland. Kipling wrote the poem "Ulster" in 1912 (?) reflecting this. The poem reflects on Ulster Day ( 28 September 1912) when half a million people signed the Ulster Covenant.


          


          Effects of World War I


          


          Kipling was so closely associated with the expansive, confident attitude of late 19th century European civilization that it was inevitable that his reputation would suffer in the years of and after World War I. Kipling also knew personal tragedy at the time as his only son, John Kipling, died in 1915 at the Battle of Loos, after which he wrote "If any question why we died/ Tell them, because our fathers lied" (Kipling's son's death inspired his poem, " My Boy Jack", and the incident became the basis for the play My Boy Jack and its subsequent television adaptation.) It is speculated that these words may reveal Kipling's feelings of guilt at his role in getting John a commission in the Irish Guards, despite his initially having been rejected by the army because of his poor eyesight, and his having exerted great influence to have his son accepted for officer training at the age of only 17. Partly in response to this tragedy, Kipling joined Sir Fabian Ware's Imperial War Graves Commission (now the Commonwealth War Graves Commission), the group responsible for the garden-like British war graves that can be found to this day dotted along the former Western Front and all the other locations around the world where Commonwealth troops lie buried. His most significant contribution to the project was his selection of the biblical phrase "Their Name Liveth For Evermore" found on the Stones of Remembrance in larger war graves and his suggestion of the phrase "Known unto God" for the gravestones of unidentified servicemen. He also wrote a two-volume history of the Irish Guards, his son's regiment, that was published in 1923 and is considered to be one of the finest examples of regimental history. Kipling's moving short story, "The Gardener", depicts visits to the war cemeteries.


          With the increasing popularity of the automobile, Kipling became a motoring correspondent for the British press, and wrote enthusiastically of his trips around England and abroad, even though he was usually driven by a chauffeur.
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          In 1922, Kipling, who had made reference to the work of engineers in some of his poems and writings, was asked by a University of Toronto civil engineering professor for his assistance in developing a dignified obligation and ceremony for graduating engineering students. Kipling was very enthusiastic in his response and shortly produced both, formally entitled " The Ritual of the Calling of an Engineer". Today, engineering graduates all across Canada are presented with an iron ring at the ceremony as a reminder of their obligation to society. The same year Kipling became Lord Rector of St Andrews University in Scotland, a position which ended in 1925.


          


          Death and legacy


          Kipling kept writing until the early 1930s, but at a slower pace and with much less success than before. He died of a hemorrhage from a perforated duodenal ulcer on 18 January 1936, two days before George V, at the age of 70. (His death had in fact previously been incorrectly announced in a magazine, to which he wrote, "I've just read that I am dead. Don't forget to delete me from your list of subscribers.")


          Rudyard Kipling was cremated at Golders Green Crematorium and his ashes were buried in Poets' Corner, part of the South Transept of Westminster Abbey, where many distinguished literary people are buried or commemorated.


          Following his death, Kipling's work continued to fall into critical eclipse. Fashions in poetry moved away from his exact metres and rhymes. Also, as the European colonial empires collapsed in the mid-20th century, Kipling's works fell far out of step with the times. Many who condemn him feel that Kipling's writing was inseparable from his social and political views, they point to his portrayals of Indian characters, which often supported the colonialist view that the Indians and other colonised peoples were incapable of surviving without the help of Europeans, claiming that these portrayals are racist. An example supporting this argument can be seen by denying any irony in the mention of "lesser breeds without the Law" in " Recessional" and the reference to colonised people in general, as "half-devil and half-child" in the poem " The White Man's Burden". However, George Orwell in his essay on Rudyard Kipling states that the lesser breeds referred to in "Recessional" are almost certainly the Germans, and Orwell goes on to claim that the poem is a denunciation of power politics, both British and German.


          


          Kipling's links with the Scouting movements were strong. Baden-Powell, the founder of Scouting, used many themes from The Jungle Book stories and Kim in setting up his junior movement, the Wolf Cubs. These connections still exist today. Not only is the movement named after Mowgli's adopted wolf family, the adult helpers of Wolf Cub Packs adopt names taken from The Jungle Book, especially the adult leader who is called Akela after the leader of the Seeonee wolf pack.


          Those who defend Kipling from accusations of racism point out that much of the apparent racism in his writing is spoken by fictional characters, not by him, and thus accurately depicts the characters. An example is the soldier who (in "Gunga Din") calls the title character "a squidgy-nosed old idol". However, in the same poem, Gunga Din is seen as a heroic figure; "You're a better man than I am, Gunga Din". They see irony or alternative meanings in poems written in the author's own voice, including "The White Man's Burden" and "Recessional".


          


          Despite changes in racial attitudes and literary standards for poetry, Kipling's poetry continues to be popular with those who see it as "vigorous and adept" rather than "jingling". Even T. S. Eliot, a very different poet, edited A Choice of Kipling's Verse (1943), although in doing so he commented that "[Kipling] could write poetry on occasionseven if only by accident!" Kipling's stories for adults also remain in print and have garnered high praise from writers as different as Poul Anderson, Jorge Luis Borges, and George Orwell. Nonetheless, Kipling is most highly regarded for his children's books. His Just-So Stories have been illustrated and made into successful children's books, and his Jungle Books have been made into several movies; the first was made by producer Alexander Korda, and others by the Walt Disney Company.


          After the death of Kipling's wife in 1939, his house, " Bateman's" in Burwash, East Sussex was bequeathed to the National Trust and is now a public museum dedicated to the author. Elsie, the only one of his three children to live past the age of eighteen, died childless in 1976, and bequeathed his copyrights to the National Trust. There is a thriving Kipling Society in the United Kingdom.


          In modern-day India, from where he drew much of material, his reputation remains largely negative especially amongst modern Hindu nationalists and " post-colonial" critics. However, Pandit Jawaharlal Nehru, 1st Prime Minister of India, always described Kipling's novel, Kim as his favourite book and, in November 2007, it was announced that his birthplace in the campus of the JJ School of Art in Mumbai will be turned into a museum celebrating the author and his works.


          


          Places named after Kipling


          


          Canada


          During the first decade of the twentieth century, at a time when Kipling was at the peak of his popularity, a town in southeast Saskatchewan was named after him. (Initially, the community was known as "Rudyard", but the name was later changed to "Kipling" because another district already had the name Rudyard.) The welcome sign located at the entrance to the town depicts a scroll and feather with the name "Kipling" on it to symbolize his writing career. The town, home to about 1000 residents, now has a senior citizen's residential complex which bears the name "Rudyard Manor". The town of Kipling has become noted because of the now famous one red paperclip trade where a man managed to turn a paper clip into a house by means of trading. The house he finally ended up with is located in the town of Kipling, Saskatchewan.


          Kipling Avenue, a major street in Toronto, (and consequently also the Kipling subway station and the nearby Kipling regional commuter rail station) is also named after him. There is a township near Kapuskasing, Ontario, named Kipling township which may possibly have been named after Kipling, though no confirmatory records exist.


          


          United Kingdom


          One of the boarding houses in the English boarding school Haileybury was renamed Kipling House, in his memory. (In 1942, Haileybury, or more formally, Haileybury and Imperial Service College, had absorbed the Imperial Service College, which had already absorbed Kipling's school, the United Services College.)


          In Brighton, the Rudyard Kipling Primary School and nearby streets Rudyard Road, Rudyard Close and Kipling Avenue, in Woodingdean, are not far from where Kipling lived in Rottingdean.


          In Sheffield there is a Rudyard Road and a Kipling Road just off Hillsborough Corner.


          In Portsmouth, Hants, there is a Kipling Road


          In Stanmore, Middlesex, there is a Kipling Place just off the Uxbridge Road.


          In the English Lake District (Gimmer Crag) there is a classic rock climb called "Kipling Groove" - so named by a North Country climber because it was "ruddy 'ard" (i.e. very difficult).


          On Greenhow Hill there is a Kipling's Cottage. Rudyard's grandfather was the minister at the Methodist Chapel in the early to mid 19th century. It is unknown whether any of the family ever lived at the cottage.


          


          United States


          When a railroad was being built along the north shore of Lake Michigan, the managing director, a fan of the writer, asked that two towns be named in Kipling's honour: hence Rudyard, Michigan and Kipling, Michigan. There is also a Rudyard, Montana, and a Kipling community in Kemper County, Mississippi (founded in the 1880s and then the size of a small town). There is also Kipling, North Carolina located in Harnett County, North Carolina, which changed its name in the late 19th century. Kipling, Ohio is an unincorporated community in southwestern Centre Township, Guernsey County, Ohio. Although it is unincorporated, it has a post office, with the ZIP code of 43750. There is a boys' summer camp in the town of Hebron, New Hampshire, named after Kipling's hero of The Jungle Book, Mowglis. The camp, founded in 1903, draws much from the Jungle Books characters, themes, and morality lessons.


          


          Kipling and the re-invention of science fiction


          Kipling has remained influential in popular culture even during those periods in which his critical reputation was in deepest eclipse. An important specific case of his influence is on the development of science fiction during and after its Campbellian reinvention in the late 1930s.


          Kipling exerted this influence through John W. Campbell and Robert A. Heinlein. Campbell described Kipling as "the first modern science fiction writer", and Heinlein appears to have learned from Kipling the technique of indirect expositionshowing the imagined world through the eyes and the language of the characters, rather than through expository lumpswhich was to become the most important structural device of Campbellian science fiction.


          This technique is fully on display in With the Night Mail (1905) and As Easy As A. B. C (1912), both set in the 21st century in Kipling's Aerial Board of Control universe. These read like modern hard science fiction (there are reasons to believe this story was a formative influence on Heinlein, who was five when it was written and probably first read it as a boy). Kipling seems to have developed indirect exposition as a solution to some technical problems of writing about the unfamiliar milieu of India for British and American audiences. The technique reaches full development in Kim (1901), which influenced Heinlein's Citizen of the Galaxy.


          Tributes and references to Kipling are common in science fiction, especially in Golden Age writers such as Heinlein and Poul Anderson, but continuing into the present day. The science fiction field continues to reflect many of Kipling's values and preoccupations, including nurturing a tradition of high-quality children's fiction in a moral-didactic vein, a fondness for military adventure with elements of bildungsroman set in exotic environments, and a combination of technophilic optimism with classical-liberal individualism and suspicion of government.


          Kipling's work is popular among filkers and his poems have been set to music by Leslie Fish and Michael Longcor, among others.


          


          Swastika in old editions
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          Many older editions of Rudyard Kipling's books have a swastika printed on their covers associated with a picture of the Hindu deity Ganesha. Since the 1930s this has raised the possibility of Kipling being mistaken for a Nazi-sympathiser, though the Nazi party did not adopt the swastika until 1920. Kipling's use of the swastika, however, was based on the sign's Indian meaning of good luck and well-being. He used the swastika symbol in both right and left facing orientations, and it was generally very popular at the time as well. Even before the Nazis came to power, Kipling ordered the engraver to remove it from the printing block so that he should not be thought of as supporting them. Less than one year before his death Kipling gave a speech (titled "An Undefended Island") to The Royal Society of St George on 6 May 1935 warning of the danger Nazi Germany posed to Britain.


          An important distinction between the Nazi Swastika and the one used by Hindus for centuries is its angle. The Nazi Swastika is rotated by 45 degrees while the Hindu Swastika is not.


          


          Works of Rudyard Kipling


          
            	The Story of the Gadsbys (1888)


            	Plain Tales from the Hills (1888)


            	The Phantom Rickshaw and other Eerie Tales (1888)


            	The Light That Failed (1890)


            	Mandalay (1890) (poetry)


            	Gunga Din (1890) (poetry)


            	The Jungle Book (1894) (short stories)


            	The Second Jungle Book (1895) (short stories)


            	If (1895) (poetry)


            	Captains Courageous (1897)


            	The Day's Work (1898)


            	Stalky & Co. (1899)


            	Kim (1901)


            	Just So Stories (1902)


            	Puck of Pook's Hill (1906)


            	Life's Handicap (1915) (short stories)
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        Rugby football


        
          

          Rugby football, often just "rugby", may refer to a number of sports descended from a common form of football developed at Rugby School in England, United Kingdom. Rugby league, rugby union, American football and Canadian football are modern sports that originated from rugby football. Rugby league and rugby union are the only two sports referred to as "rugby" today.


          


          History


          Rugby descends from an 18th century Cornish or Welsh sport known as "hurling" in which a ball was thrown up and the players acting either as individuals or as teams attempted to carry it to a goal. The goal could be set as far as several miles away thereby creating the opportunity for large-scale brawls in intervening villages. In Welsh the sport is called cnapan or "criapan," and has medieval roots. The old Irish predecessor of rugby may be caid, not to be confused with Gaelic "hurling" or "hockey" which has the difference that the ball was hit with a stick rather than carried. Rugby Football is commonly known as "rugby" and as "rugger".


          


          The status of the rugby codes in various countries


          Rugby union, is both a professional and amateur game, is dominated by eleven "major" unions: France, Australia, England, Ireland, New Zealand, Canada, South Africa, Wales, Argentina, Italy, and Scotland. Rugby Union is administered by the International Rugby Board (IRB). Rugby union is the national sport in New Zealand, South Africa and Wales. "Minor" unions include Fiji, Georgia, Japan, Namibia, Portugal, Romania, Samoa, Spain, Tonga, Chile, The United States and Uruguay. In Malaysia, rugby union is played by campus students. Rugby League is also both a professional and amateur game, administered on a global level by the Rugby League International Federation. In addition to the countless amateur and semi-professional competitions in countries such as the United States, Russia, Lebanon and across Europe, there are two major professional competitions worldwide - the Australian National Rugby League and the European Super League. In the 'National Rugby League' there are teams from all Australian states and territories except South Australia, Western Australia, Northern Territory and Tasmania, and there is also one in Auckland, New Zealand. In Super League there are just two teams from outside the north of England, London-based Harlequins and Perpignan-based Catalans.


          


          Rules


          Distinctive features common to both rugby codes (league and union) include the prolate spheroid ball and the ban on passing the ball forward, so that players can gain ground only by running with the ball or by kicking it. As the sport of rugby league moved further away from its union counterpart, rule changes were implemented with the aim of making a faster-paced, more try-oriented game, in the hope of increasing attendances at games.


          Today, the main differences between the two games, besides league having teams of 13 players and union of 15, involve the tackle and its aftermath:


          
            	Union players contest possession following the tackle: depending on the situation, either a ruck or a maul occurs. League players may not contest possession after making a tackle: play is continued with a play-the-ball (AKA: "Scratch")

          


          
            	In league, if the team in possession fails to score before a set of six tackles, it surrenders possession. Union has no six-tackle rule; a team can keep the ball for an unlimited number of tackles before scoring as long as it maintains possession and does not commit an offence.

          


          Set pieces of the union code include the scrum, where packs of opposing players push against each other for possession, and the lineout, where parallel lines of players from each team, arranged perpendicular to the touch-line (the side line) attempt to catch the ball thrown from touch (the area behind the touch-line).


          In the league code, the scrum still exists, but with greatly reduced importance. Set pieces are generally started from the play-the-ball situation. Many of the rugby league positions have similar names and requirements to rugby union positions but there are no flankers in rugby league. The result of these variations have led to rugby union being considered a traditional form of rugby.


          


          Culture


          In the U.K, an old saying goes "football is a gentleman's game played by ruffians and rugby is a ruffian's game played by gentlemen". In most rugby-playing countries, rugby union is widely regarded as an "establishment" sport, historically amateur, played mostly by members of the upper and middle classes. For example, many students at private schools and grammar schools play rugby union. By contrast, rugby league has traditionally been seen as a working and middle class, professional pursuit. A contrast to this ideology is evident in the neighbouring unions of England and Wales. In England the sport is very much associated with the public schools system (i.e. independent/private schools). In Ireland, rugby union is also associated with private education and the " D4" stereotype, and this image of the spoilt, ignorant, wealthy rugby-playing jock inspired the best-selling Ross O'Carroll Kelly novels. In Wales, rugby is associated with small village teams which consisted of coal miners and other industrial workers playing on their days off.


          Exceptions to the above include New Zealand, Wales, France except Paris, Cornwall, the Borders region of Scotland, County Limerick in Ireland, and the Pacific Islands, where rugby union is popular in working class communities. Nevertheless, rugby league is perceived as the game of the working class people in the English counties of Yorkshire, Lancashire and Cumbria, and in the Australian states of New South Wales and Queensland. In the United Kingdom, rugby union fans sometimes use the term "rugger" as an alternative name for the sport, (see Oxford '-er'). Also the kick off is known to be called "Rug Off" in some regions. In the US, people who play rugby are sometimes called "ruggers", a term little used elsewhere except facetiously. Those considered to be heavily involved with the rugby union lifestyle  including heavy drinking and striped jumpers  sometimes identify as "rugger buggers". Retired rugby union players who still turn up to watch, drink and serve on committees rank as "alickadoos" or, less kindly, as "old farts". An alternative name for the game adopted primarily in local rugby comps is known as "Ra-Ra" referring to the pomp and circumstance associated with the sport.


          Because of the nature of the games (almost unlimited body contact with little or no padding), the rugby world frowns on unsporting behaviour, since even a slight infringement of the rules may lead to serious injury or even death. Because of this, governing bodies enforce the rules strictly.


          In Australia support for both codes is concentrated in New South Wales, Queensland and the Australian Capital Territory. The same perceived class barrier as exists between the two games in England also occurs in these two states, fostered by rugby union's prominence and support at private schools. Australian followers of rugby league usually refer to rugby league as "league", "footy" or "football" and rugby union as "rugby" or "union".


          New Zealanders generally refer to rugby union simply as either "football", "rugby" or "rugby union" and to rugby league as "rugby league", "football" or "league". In New Zealand, playing rugby football has a reputation as the epitome of manliness for both Māori and Pākehā (non-Māori), as symbolised by a haka (war dance) at the start of important games. Kiwis see rugby as the accepted substitute for military heroism and an excellent training ground for soldiering. If Britain won the Battle of Waterloo on the playing-fields of Eton College, New Zealand long saw its role in the British Empire as intimately connected with the football field. Popular Kiwi mythology sees the encouragement of New Zealand rugby in the late 19th and early 20th centuries as the Imperial reaction to declining physical fitness in Britain's industrial slums.


          
            Retrieved from " http://en.wikipedia.org/wiki/Rugby_football"
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              	General Information
            


            
              	Originated

              	1895, Huddersfield, Yorkshire, England
            


            
              	World Governing Body

              	Rugby League International Federation
            


            
              	International Rugby League
            


            
              	Test Nations

              	Australia Cook Islands England Fiji France Great Britain New Zealand Papua New Guinea Russia Samoa South Africa Tonga
            


            
              	Major Competitions

              	The World Cup

              The Tri-Nations

              World Club Challenge

              The Ashes

              ANZAC Test

              Challenge Cup

            


            
              	Domestic Rugby League
            


            
              	Major Competitions

              	National Rugby League (Australasia)

              Super League (Europe)

              State of Origin (Australia)

              French Rugby League Championship (France)

              Bartercard Cup (New Zealand)
            

          


          Rugby league football (usually shortened to rugby league, rugby, football or league) is a full-contact team sport played with a prolate spheroid-shaped ball by two teams of thirteen on a rectangular grass field. Rugby league is one of the two major codes of rugby football, the other being rugby union. The league code is most prominent in Great Britain, Australia, New Zealand, and France, where the sport is played professionally. Rugby league is also immensely popular in Papua New Guinea where it is considered the national sport and many national players figure prominently in the Australian Rugby League. The game is played to a lesser extent in several other countries, such as Russia, the United States and Lebanon.


          Rugby league takes its name from what was initially a breakaway faction of England's Rugby Football Union (RFU) known as the Northern Union when established in 1895. Both unions played rugby football under the same rules at first, until similar breakaway factions occurred from RFU-affiliated rugby unions in Australia and New Zealand in 1907 and 1908, and formed associations known as rugby football leagues, introducing modified Northern Union rules to create a new form of rugby football. The Northern Union later changed its name to the Rugby Football League in 1922 and thus, over time the sport itself became known as "rugby league". Over the following decades, the rules of both forms of rugby were gradually changed, and now rugby league and rugby union are distinctly different sports.


          


          History


          The grass roots of rugby league can be traced to early football history, through the playing of ball games which bear little resemblance to modern sports. It is then important to acknowledge the development of the modern football codes and two separate schisms in football history.


          In 19th century England, football was most prominently played in private schools. Each school had its own rules based on whatever playing field was available to them. The rules could be categorised as either handling or kicking forms of football. The kicking and handling forms were later codified by The Football Association and the Rugby Football Union (RFU) respectively. Rugby football, as is was widely known, had its main origins at Rugby School, Warwickshire, England.


          In 1895 rugby football was beset with a schism that resulted in the formation of the Northern Rugby Football Union (NRFU). Although many factors played a part in the split, including the success of working class northern teams, the main division was caused by the RFU decision to enforce the amateur principle of the sport, preventing 'broken time payments' to players who had taken time off work to play rugby. Northern teams typically had more working class players ( coal miners, mill workers etc.) who could not afford to play without this compensation, in contrast to southern teams who had other sources of income to sustain the amateur principle. There were similar movements in other countries. In 1895 a decree by the RFU banning the playing of rugby at grounds where entrance fees were charged led to the famous meeting on 29 August 1895. Twenty-one clubs (plus Stockport who negotiated by telephone) met at The George Hotel in Huddersfield, in the West Riding of Yorkshire, and formed the "Northern Rugby Football Union". Within fifteen years, more than 200 RFU clubs had left to join the rugby revolution.


          


          Players


          Players on field are divided into forwards and backs. Each position has a designated number, 1 to 13. Numbers 14 to 17 are given to players starting on the bench, who will come into the game as substitutes for other players who are injured, in need of a rest, or less suited to the coach's strategy for that particular phase of the game. Typically the bench is comprised of three forward substitutes and a hooker/halves substitute. Each side is allowed 12 substitutions per game. (For 2008, in the National Rugby League, each side may use up to 10 substitutions.)


          


          Backs


          The backs are generally smaller, faster and more agile than their forward counterparts. They are often the most creative and evasive players on the field, preferring fine kicking, passing or manoeuvring skills, tactics and/or set plays to break the defensive line instead of brute force.


          
            	The title of fullback (numbered 1) comes from the fullback's defensive position where the player drops out of the defensive line to cover the rear from kicks and runners breaking the line. They therefore usually are good ball catchers and clinical tacklers. In attack the fullback will typically make runs into the attack or support a runner in anticipation of a pass out of the tackle. Fullbacks can play a role in attack similar to a halfback or 5/8th and the fact that the fullback does not have to defend in the first defensive line means that a coach can keep a playmaker from the tackling responsibilities of the first line whilst allowing them to retain their attacking role.


            	The wings or 'wing three quarters' (numbered 2 and 5) are normally the fastest players in a team and play on the far left and right fringes of the field (the wings). Their main task is to receive passes and score tries. The wingers also drop back on the last tackle to cover the left and right sides of the field for kicks while the fullback covers the middle.


            	The centres or 'centre three-quarters' (numbered 3 and 4) are positioned one in from the wings and together complete what is known as the three-quarter line. Usually the best mixture of power and vision, their main role is to try and create attacking opportunities for their team and defend those of the opposition. Along with the wingers, the centres score plenty of tries throughout a season.


            	The Halves:

              
                	The stand-off or '5/8th' (numbered 6) is often the most skilful player and main tactical kicker in the game (usually this role -'playmaker' - is either the scrum-half or stand off depending on the coach's preferences). In interaction between the 'playmaker' positions (scrum-half, stand-off, loose forward and hooker), the stand off will usually be involved in most passing moves. There is not much difference between the five-eighth and the halfback; only that the halfback usually receives the ball first. In the early years the halfback gave the ball to the backs while the five-eighth gave it to the forwards. The halfback position is named after the role or location of the player with respect to the scrum during the scrum. To understand the halfback or any other player's role in the scrum, see Rugby league positions.


                	The scrum-half or 'halfback' (numbered 7) is the player who directs the game and is usually one of the smaller players on the pitch. The scrum-half, along with the stand-off together form the "creative unit" of the team. They will control the attack, deciding with their passes how the team attacks and if, when and where the ball is kicked. This player is also responsible for making sure all the other players are in the right position for an attacking move.

              

            

          


          


          Forwards


          The forwards' two responsibilities can be broken into 'normal play' and 'scrum play'. For information on a forward's role in the scrum see rugby league scrummage. Forward positions are traditionally named after the player's position in the scrum yet are equal with respect to 'normal play' with the exception of the hooker. Forward positions are traditionally broken into:


          
            	Front row forwards:

              
                	The props (numbered 8 and 10) are normally the largest players on field (they typically weigh over 15 stones (100 kg) in the open age/senior game). They are positioned in the centre of the line. The prop will be an 'enforcer', dissuading the opposition from attacking the centre of the defensive line and in attack give the team momentum by taking the ball up to the defence aggressively.


                	The hooker (numbered 9) is most likely to play the role of dummy-half. In defence the hooker usually defends in the middle of the line against the opposition's props and second-rowers. The hooker will be responsible for organising the defence in the middle of the field. In attack as dummy-half this player is responsible for starting the play from every play-the-ball by either passing the ball to the right player, or, at opportune moments, running from dummy-half. It is vital that the hooker can pass very well. Traditionally, hookers 'hooked' the ball in the scrum. Hookers also make probably more tackles than any other player on the field. The hooker is always involved in the play and needs to be very fit. He needs to have a very good knowledge of the game and the players around him.

              

            


            	The second row forwards (numbered 11 and 12) The modern day second row is very similar to a centre and is expected to be faster, more mobile and have more skills than the prop and will play amongst the three-quarters, providing strength in attack and defence when the ball is passed out to the wings. Good second-rowers combine the skills and responsibilities of props and centres in the course of the game.


            	The loose forward (numbered 13) is the only forward in the third (last) row of the scrum. They are usually one of the fittest players on the field, covering the entire field on both attacking and defending duties. Typically they are big ball-runners who can occasionally slot in as a passing link or kick option; it is not uncommon for loose forwards to have the skills of a five eighth and to play a similar role in the team.

          


          


          Rugby league worldwide


          Rugby league is played in more than 30 countries, though it is most commonly played in the United Kingdom (predominantly northern England), Australia and New Zealand. Australia, where it is a winter sport, is generally thought to be the strongest of the three. Rugby league is most popular in England, Australia, New Zealand, and France and it is recognised as the national sport in Papua New Guinea.


          
            [image: A National Rugby League game in Brisbane, Australia.]

            
              A National Rugby League game in Brisbane, Australia.
            

          


          Australia has won every world cup since 1975. Until November 25, 2005, they had also not lost an international tournament or series of any kind for twenty seven years until they lost to New Zealand in the final of the 2005 Tri-Nations Series at Elland Road in Leeds.


          In the United Kingdom, rugby league has traditionally struggled to become accepted outside of the "heartland" towns of northern England where the game originated (Yorkshire, Lancashire and Cumberland).


          The game is also attempting expansion in Europe. Despite having had many strong teams historically, rugby  treize in France has struggled to compete with rugby union since the Vichy government banned the sport and illegally seized all their assets during World War Two. However the French reached the finals of the 1954 and 1968 rugby league world cups. In 2006, the Super League admitted the Catalans Dragons, who on July 29, 2007, made it to the Challenge Cup final, being the first non-English team to do so.


          Early 21st century developments have seen Georgia, the Netherlands, Germany, Estonia, Malta, Serbia, Argentina, Jamaica, and others take part in international rugby league tournaments or matches.
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          Rugby union (short for rugby union football) is an outdoor sport played with an oval ball by two teams of 15 players each. It is one of the two main codes of rugby football, the other being rugby league. In both codes, there is also a seven-a-side variant, called rugby sevens, which is played under modified rules and is faster.


          Rugby union is often referred to as simply rugby or rugger. It is sometimes known as football, or, in countries where rugby league is also played, as union.


          


          Overview


          A rugby union match lasts for 80 minutes, with a short interval (not more than 10 minutes) after the first 40 minutes; at under-19 level and below, games are limited to a maximum of 70 minutes, with an interval after 35 minutes.


          A match is controlled by a referee, who is assisted by two touch judges. For professional matches, a television match official (TMO), commonly called the video referee is often employed, usually to advise the referee on matters pertaining to the scoring of tries and dropped goals.


          
            [image: The Try, 1930s boys' comic illustration of play in a school rugby match.]

            
              The Try, 1930s boys' comic illustration of play in a school rugby match.
            

          


          The object of the game is to score as many points as possible. The team that scores the greater number of points is the winner.


          Points are awarded for scoring a try or kicking a goal. A try, which is worth 5 points, is scored when the ball is grounded within the opponent's in-goal area. A goal is scored by kicking the ball between the posts and over the crossbar of the opponent's goal.


          There are three ways to score a goal: (i) a dropped goal (scored in open play where the ball must hit the ground immediately before it is kicked); (ii) a penalty goal (awarded after the opposing side infringes against the laws of rugby and may be kicked from a stationary ground position or by drop kick); and (iii) a conversion (awarded after a try is scored) by either a drop kick or a place kick. A penalty or dropped goal is worth 3 points; a conversion is worth 2 points.


          The pitch must be no more than 100 meters in length, not including the in-goal area. The depth of the in-goal area can vary but must be at least 10 meters and no more than 22 meters. The width of the pitch may also vary but must be no more than 70 meters wide. The goal posts are situated on the centre of the goal line with the upright posts placed 5.6 meters apart and the crossbar is placed 3 meters above the ground in an 'H' shape. The overall height of the goal posts must be over 3.4 meters.


          A typical passage of rugby takes the following form: the team in possession of the ball moves the ball up the field in an effort to ground the ball over the opponents' goal-line in order to score a try until such time as the ball carrier is tackled. They then form a ruck in order to win the ball back. This process repeats until one team makes a mistake that violates the Laws of the game, moves off the field of play or a try or goal is scored.


          The team in possession may choose to advance by kicking the ball forward. The ball may be passed from one player to another as long as the ball is not thrown forwards. Rugby union is one of the few ball games where the ball cannot be passed forwards. Any team mate nearer the opposition goal than the ball-carrier is off-side and must not interfere with play, meaning that American football-style blocking is forbidden.


          The team not in possession attempts to stop the ball carrier by tackling them, which consists of grabbing hold of them and bringing them to ground. A tackled player must pass or release the ball, allowing the opposition to contest possession of the loose ball. Play does not stop unless there is an infringement of the laws, or the ball / ball-carrier leaves the field of play.


          If the ball goes into touch (out of the field of play), the game restarts with a line-out. If the game stops because of an infringement, play restarts with either a scrum, free kick or penalty kick (depending on the severity of the infringement) awarded to the non-infringing team.


          The attacking team may score by kicking the ball between the posts and over the cross-bar. When attempting to kick for goal the ball may only be kicked from the ground, either from a place kick or drop-kick following the award of a penalty or from a drop kick in open play. A successful kick at goal is worth three points.


          The attacking team may also score by grounding the ball in the in-goal area. This is called a " try" and is worth five points. A team that scores a try is given the opportunity to attempt to kick a goal, known as a conversion kick; the conversion kick is worth two points if successful. The conversion kick must be taken from in line with where the try was scored; it can be taken from anywhere along that line.


          Tries are the main form of scoring, and the primary aim of most teams is to score tries. Drop goals and penalty kicks are usually augmenters, a safer option against a steadfast defense or to punish ill-disciplined opposition. On some (usually rare) occasions, a team may be awarded a penalty try, if their opponents commit a foul which is deemed by the referee to have illegally prevented a try, or if they have persistently stopped play close to the try line through foul play.


          


          Players
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              South Africa playing Samoa at Ellis Park, Johannesburg in 2007.
            

          


          A rugby union team consists of 15 players: eight forwards, numbered 1 to 8, and seven backs, numbered 9 to 15. Depending upon the competition, there may be up to seven replacements (substitutes or reserves). Professional rugby contains seven reserves, with a player being allowed to be substituted only once, unless they are a front-row specialist player and are replacing an injured front-row player. Another exception to this rule is the "blood bin", where a player with a visible and bleeding injury must leave the field and then return to continue play after receiving treatment providing this is within 15 minutes of the player leaving the field (actual time, not game clock). A player sent to the blood bin may be replaced by another player during treatment. If the bloodied player returns to play within 15 minutes, it is not counted as a substitution.


          The main role of the forwards is to gain and retain possession of the ball. They take part in set pieces of the scrum and the line-out. Generally, forwards are larger than the backs, which generally makes them stronger but slower. Forwards also have a role in taking the ball forwards, but generally do so by driving into the opposing forwards. Increasingly back row forwards such as flankers and the number 8 are becoming athletic and fast, staying out of the breakdown to participate in running moves with the backs.


          The role of the backs is to move the game forward by running or kicking the ball. The scrum-half will gain possession of the ball from the forwards and usually feed it to the fly-half also known as the outside half (no.10) who then controls how the attacking team will proceed. The backline will tend to score its tries by focusing on the tactical placement of players, creating holes in the opposition defense line. A successful backline will cause the opposition defense to commit too many players at strategic points creating space to open up for the faster, outside backs (wingers and fullback).


          The following diagram locates the various positions in the 15-man team. All members of the starting 15 wear jerseys, numbered from 1 to 15, and keyed to their positions (though alternatives exist; see rugby union positions and rugby union numbering schemes for more information). The first eight players, known as forwards or the pack, play in the scrum. The remaining seven players are the backs.


          
            
              	Rugby union positions
            


            
              	
                
                  
                    
                      	1 Loosehead Prop

                      	

                      	2 Hooker

                      	

                      	3 Tighthead Prop
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                      	5 Lock
                    


                    
                      	6 Blindside Flanker

                      	

                      	8 Number 8

                      	

                      	7 Openside Flanker
                    


                    
                      	
                    


                    
                      	

                      	

                      	9 Scrum Half
                    


                    
                      	

                      	

                      	

                      	10 Fly-half
                    


                    
                      	

                      	

                      	

                      	

                      	12 Inside Centre
                    


                    
                      	

                      	

                      	

                      	

                      	

                      	13 Outside Centre
                    


                    
                      	11 Left Wing

                      	

                      	

                      	

                      	

                      	

                      	14 Right Wing
                    


                    
                      	

                      	

                      	

                      	15 Fullback
                    

                  

                

              
            

          


          


          Equipment


          A traditional rugby union kit consists of a collared jersey (often imitated by fashion labels and called a " rugby shirt"), shorts, long socks and boots with studs. Additional items of clothing that may be worn include mitts (fingerless gloves), shin guards, shoulder pads, and headgear. Most players also opt to wear a mouthguard to protect them from concussion and damage to their teeth. Women rugby players are also allowed to wear protective chest pads.


          The IRB bans certain items of clothing: anything contaminated by blood, sharp or abrasive items, jewellery, gloves (but not mitts), shorts with padding, or any communication device. All items of clothing must conform to the specifications in IRB Regulation 12, and shoulder padding and headgear worn by players must bear the IRB Approval Mark.


          Prior to a match, the referee or a touch judge inspects the players' clothing and studs. At any time before or during the match the referee may instruct a player to remove any item of clothing that is deemed to be dangerous or illegal. In this case the player may not take any further part in the game until the item is removed. If, during the pre-match inspection, a player is told that an item is banned and is subsequently found to be wearing it, the player is sent off for misconduct. A player may not leave the playing area to change items of clothing unless these are bloodstained.


          


          History
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              Webb-Ellis at Rugby, 1823.
            

          


          The origin of rugby football is often credited to a young man named William Webb Ellis who "took the ball in his arms (i.e. caught the ball) and ran" while playing a form of football at Rugby School in 1823. However historians have questioned the authenticity of this story, beginning with an official investigation by the Old Rugbeian Society in 1895. Nonetheless, the trophy for the Rugby World Cup bears the name of "Webb Ellis" in his honour, and a plaque at the school commemorates the "achievement". Playing football has a long tradition in England, and football games had probably taken place at Rugby School for 200 years before three boys published the first set of written rules in 1845. However, the game they presented resembled " Hurling to Goal", described by Richard Carew in his 1602 work, 'Survey of Cornwall'. Cornish hurlers traveled to London to play 'demonstration matches' of the sport several times in the 17th century.


          Until the formation of the Football Association (FA) in October 1863 opposing football teams agreed on a set of rules before each match. Teams that competed against each other regularly tended to agree to play a similar style of football.


          Rugby football has a claim to the world's first "football clubs"; the Barnes Club (as it was known), formed in London in 1839, and Guy's Hospital Football Club (1843). However the continuity of these two clubs has not been established by documentation. Dublin University Football Club is the world's oldest documented football club in any code, having been formed in 1854; it currently plays rugby union in the All Ireland League Division Two. Likewise Edinburgh Academical Football Club was formed in Scotland in 1857-58. Blackheath Rugby Club was founded in 1858 and is the oldest documented rugby club in England. It was a founding member of The Football Association. When it became clear that the FA would not allow running with the ball in hand and to "charge, hold, trip or hack [an opponent], or to wrest the ball from him" ('hack' meaning to kick opposing players' legs, a feature of the rugby game at the time), Blackheath withdrew from the FA, just over a month after the initial meeting. Other rugby clubs followed this lead and did not join the FA.


          For the next few years rugby clubs continued to agree on rules before the start of each game as they had always done, but on January 26, 1871, the Rugby Football Union (RFU) formed, leading to the standardisation of the rules for all clubs in England that played a variety of the Rugby School laws. Soon most countries with a sizeable rugby community had formed their own national unions. In 1886, the International Rugby Board (IRB) become the world governing and law-making body for rugby. The RFU recognised it as such in 1890.


          Rugby was introduced into New Zealand by Charles John Monro, son of Sir David Monro, then speaker of the New Zealand House of Representatives. The younger Monro had been sent to Christ's College, East Finchley, in north London, England. That school had adopted rugby rules and Monro became an enthusiastic convert. He brought the game back to his native Nelson, and arranged the first rugby match, between Nelson College and Nelson Football Club, on May 14, 1870. However a form of rugby was being played at Christ's College, Canterbury in 1853.. In North America, rugby developed into American football and into Canadian football.


          The 1890s saw a clash of cultures within the game, between working men's rugby clubs of northern England and predominantly middle-class southern clubs, a dispute revolving around the nature of professionalism within the game. Several clubs had made payments to their players to compensate for loss of working time, when either playing or training. These "broken time" payments were seen as an affront to the Corinthian ideal by the gentlemen who administered the game. On August 29th, 1895, 22 Lancashire and Yorkshire clubs split from the RFU and met at the George Hotel in Huddersfield to form the Northern Rugby Football Union (NRFU), commonly called the Northern Union (NU). NRFU rules gradually diverged from those of rugby union, although the name rugby league did not become official until the Northern Rugby League formed in 1901. The name Rugby Football League (RFL) dates from 1922. A similar schism opened up in Australia and other rugby-playing nations. Initially, rugby league in Australia operated under the same rules as rugby union. But after a tour by a professional New Zealand team in 1907 of Australia and Great Britain, and an Australian Rugby League tour of Great Britain the next year, rugby league teams in the southern hemisphere adopted rugby league rules. For clarity and convenience it became necessary to differentiate the two codes of rugby. The code played by those teams who remained in national organisations which were members of the IRB became known as "rugby union". The code played by those teams which played "open" rugby and allowed professionals as well as amateurs became known as "rugby league".


          On 26th August, 1995 the IRB declared rugby union an "open" game and removed all restrictions on payments or benefits to those connected with the game. It did this because of a committee conclusion that to do so was the only way to end the hypocrisy of shamateurism and to keep control of rugby union (there were rumours that Rupert Murdoch was planning to finance a southern hemisphere professional league). The move from amateurism to professionalism has arguably increased the quality of rugby being played. However, professionalism has meant a huge increase in the gap between the top nations and the second tier. Alongside the success stories there have been some famous rugby clubs which have not coped well with the new era. Increasing popularity in recent years has led to diversification; women's rugby is increasingly popular in the US and Canada.


          The professionalisation of rugby union has created a larger and more international supporter base than before and very large crowds in international competitions. Sponsorship and club attendance is also increasing in rugby union, with many English premiership clubs seeking to expand their existing ground capacity. Attendances for major international rugby union matches are generally sell-outs. As rugby union has grown, the increased funds generated have allowed the opportunity for big money deals bringing top-level rugby league players over to rugby union.


          


          Governing Bodies


          The recognised international governing body of rugby union (and associated games, such as sevens) is the International Rugby Board (IRB). The IRB headquarters are located in Dublin.


          Six regional associations are members of the IRB; these are:


          
            	Africa: Confederation of African Rugby (CAR)


            	Asia: Asian Rugby Football Union (ARFU)


            	North America & West Indies: North America and West Indies Rugby Association (NAWIRA)


            	Europe: FIRA - Association Europenne de Rugby (FIRA-AER)


            	Oceania: Federation of Oceania Rugby Union (FORU)


            	South America: Confederacin Sudamericano de Rugby (CONSUR)

          


          National unions oversee rugby union within individual countries. These are affiliated both with the IRB and with their respective regional association.


          


          Worldwide
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              A giant rugby ball suspended below the Eiffel Tower as a promotion for the Rugby World Cup.
            

          


          Rugby union has established itself as a popular sport, particularly in Australia, Argentina, Canada, England, Fiji, France, Georgia, Ireland, Italy, New Zealand, Romania, Samoa, Scotland, South Africa, Tonga and Wales. Other countries with a long tradition of rugby, although as a minority sport, include USA, Japan, India, Singapore, Malaysia, Uruguay, Holland, Russia, Portugal, Spain and numerous African countries. For example, the USA are the reigning Olympic champions, from the Paris Olympics in 1924 (the last year rugby was played as an Olympic sport), when they beat France in the final. Rugby union is gaining popularity in Italy following its acceptance into the Six Nations. Japan unsuccessfully bid to host the 2011 World Cup losing to New Zealand. Rugby union also has a following in North America, with both Canada and the USA regularly qualifying for the World Cup. One of the attractions of rugby union is the great diversity in playing styles that have been adopted by the various countries that play the game. This diversity of styles of play is partially due to the varying interpretations of the laws of the game. Perhaps the greatest influence on styles of play is the playing environment such as the mud of a wet English field, or on a hard, sparsely grassed paddock in Australia, or at altitude on the South Africa veldt , in the humidity of Hong Kong or the snow of a Scottish hillside.


          The International Rugby Board (IRB), founded in 1886, governs the sport worldwide and also publishes the game's laws and rankings. There are currently 95 full members and eight associate member countries. According to IRB figures, rugby union is played in over 100 countries spanning six continents by men and women of all ages. The IRB controls the Rugby World Cup, the Women's Rugby World Cup, Rugby World Cup Sevens, IRB Sevens World Series, Under 21 World Cup, Under 19 World Championship, and the Super Cup. It holds votes to decide where all of these events shall be held, except in the case of the Sevens World Series. For that competition, the IRB contracts with several national unions to hold individual events.


          Records of women's rugby go back over 100 years - the first mentions of the game being in New Zealand in 1891 and France ten years later. In the past 30 years, however, the game has expanded massively and (according to the RFU) it is now played in over 80 countries worldwide.


          ' Touch rugby', a version of the game in which 'tackles' are made simply by touching an opponent, is gaining popularity.


          


          Major international competitions
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              Ireland playing Georgia in the 2007 Rugby World Cup.
            

          


          The most important tournament in rugby union is the Rugby World Cup, a men's tournament that takes place every four years between the elite national rugby union teams. South Africa are the current world champions, winning the 2007 tournament held in France. They beat England, who were attempting to become the first country to retain the title, having won it in 2003. The fact that four countries have won the last five World Cups confirms the level of competition in the tournament, creating intense interest from supporters, the media and major sponsors. Major international competitions in the northern and southern hemisphere are the Six Nations Championship and the Tri Nations Series, respectively.


          The Six Nations is an annual competition involving northern hemisphere teams England, France, Ireland, Italy, Scotland and Wales. Each country plays the other five once, the modern tournament traces its roots to the first ever international game, when England lost by one goal to Scotland at Inverleith Park, adjacent to Raeburn Place, Edinburgh in 1871. In the 1880s, Wales and Ireland joined to create the Home International Championships. France joined the tournament in the 1900s and in 1910 the term Five Nations first appeared. However, the Home Nations (England, Ireland, Scotland, and Wales) excluded France in 1931 amid a run of poor results, allegations of professionalism (rugby union was officially amateur until 1995) and concerns over on-field violence. France then rejoined in 1939-1940, though World War II halted proceedings for a further eight years. France has played in all the tournaments since WWII, the first one of which was played in 1947. In 2000, Italy became the sixth nation in the contest.


          The Tri Nations is an annual international rugby union series held between the southern hemisphere teams of Australia, New Zealand and South Africa. The series was initially played on a home and away basis with the three nations playing each other twice. In 2006 a new system was introduced where each nation plays the others three times rather than two. In 2007 the teams will play each other only twice, as it is a World Cup year. The IRB had been brokering a deal which could have seen Argentina admitted to the competition in 2008, but it was later confirmed that the Tri Nations would not be expanded until at least 2010. Amidst all the rugby union competitions are also the autumn and summer Tests, which take place between September to December and June to August. These are played by the major rugby union nations on a home or away basis.


          Women's International Rugby began in 1982. Over six hundred women's internationals have now been played by over forty different nations. As well as the women's World Cup event (which takes place every four years), there are also other regular tournaments, including a Six Nations run in parallel to the men's competition.


          


          In the military


          The earliest record of rugby being played in the Army was during the Crimean War (1854-56). In its early days rugby was very much the preserve of the officers, it was not until the early 1870s that the game became inclusive of all ranks.


          The Royal Navy and in particular the British Army did much to spread enthusiasm for rugby worldwide as it did for the other great British national games; cricket and football. Army regiments stationed throughout the British Empire had regimental teams who played locally. Whilst serving in India the 3rd (East Kent) Regiment (The Buffs) and the 62nd (Wiltshire) Regiment (Duke of Edinburgh's) both had a hand in the conception of the Calcutta Cup, the oldest trophy in the history of international rugby.


          The Army Navy Match, which is currently played at Twickenham each year was first played in 1878, but did not become annual event until 1909.


          In 1905 the Royal Navy Rugby Union (RNRU) was formed and the Army Rugby Union the following year (1906), both service unions were affiliated to the Rugby Football Union (RFU) on their formation.


          Women's rugby was introduced into the Armed Services in the early 1990s.
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              	Sport

              	Rugby union
            


            
              	Founded

              	1987
            


            
              	No. of teams

              	20 (Finals)
            


            
              	Continent

              	International ( IRB)
            


            
              	Most recent

              champion(s)
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          The Rugby World Cup is the premier international rugby union competition. The event is organised by the sport's governing body, the International Rugby Board (IRB), and is contested by the men's national teams. The inaugural tournament was held in 1987, hosted by both Australia and New Zealand, and is now contested every four years.


          The winners are awarded the William Webb Ellis Cup, named after the Rugby School pupil credited with the game's invention. The tournament is one of the largest international sporting competitions in the world.


          South Africa are the current World champions, having won the 2007 Rugby World Cup Final in France on 20 October 2007 with victory over England, the 2003 World Champions and current runners-up. The next Rugby World Cup is due to be contested in New Zealand in 2011.


          


          Format


          


          Qualification


          Qualifying tournaments were introduced for the second tournament, where eight of the sixteen places were contested in a twenty-four-nation tournament. The inaugural World Cup in 1987, did not involve any qualifying process; instead, the 16 places were automatically filled by seven eligible International Rugby Football Board (IRFB, now, International Rugby Board) member nations, and the rest by invitation.


          The current format allows for twelve of the twenty available positions to be filled by automatic qualification, as the teams who finish third or better in the group (pool) stages of the previous tournament enter its successor (where they will be seeded) . The qualification system for the remaining eight places will be region-based with Europe and the Americas allocated two qualifying places, Africa, Asia and Oceania one place each, with the last place determined by a play-off .


          The old format (2003 & 2007) allowed for eight of the twenty available positions to be filled by automatic qualification, as the eight quarter finalists of the previous tournament enter its successor. The remaining twelve positions were filled by continental qualifying tournaments. Positions were filled by three teams from the Americas, one from Asia, one from Africa, three from Europe and two from Oceania. Another two places were allocated for repechage. The first repechage place was determined by a match between the runners-up from the Africa and Europe qualifying tournaments, with that winner then playing the Americas runner-up to determine the place. The second repechage position was determined between the runners-up from the Asia and Oceania qualifiers.


          


          Tournament
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              The opening game of the 2003 competition; Argentina and Australia at Telstra Stadium in Sydney.
            

          


          The current model features twenty nations competing over a month in the host nation(s). There are two stages, a group and a knock-out. Nations are divided into four pools, A through to D, of five nations each. The pool allocation system seeds teams ranked one to four from the previous tournament into A to D pools respectively. The other four automatic entrantsthe losing quarter-finalists from the previous tournamentare drawn into pools at random.


          The remaining positions in each pool are filled by the qualifiers. Nations play four pool games, playing their respective pool members once. A bonus points system is used during pool play. If two or more teams are level on points, a system of criteria is used to determine the higher rank; the sixth and final criterion decides the higher rank through the Official IRB World Rankings.


          The winner (first position) and runner-up (second position) of each pool enters the knock-out stage. The knock-out stage consists of quarter- and semi-finals, and then the final. The winner of each pool is placed against a runner-up of a different pool in a quarter-final. The winner of each quarter-final goes on to the semi-finals, where the respective winners proceed to the final. Losers of the semi-finals contest for third place (called the 'Bronze Final'). Should a tie result during an event in the knock-out stages, the winner is determined through extra time. Should that fail, sudden death begins when the next team to score any points is declared with winner; as a last resort, a kicking competition is used.


          


          History


          Prior to the Rugby World Cup, there were only regional international rugby union competitions. One of the largest and oldest is the Six Nations Championship, which started in 1883 as the " Home Nations" championship, a tournament between England, Ireland, Scotland and Wales. It became the Five Nations in 1910, when France joined the tournament. France did not participate from 1931 to 1939, during which period it reverted back to a Home Nations championship. In 2000, Italy joined the competition, which became the Six Nations.


          In the southern hemisphere, the equivalent competition is the Tri Nations series held between Australia, New Zealand, and South Africa.


          Rugby union was also played at the Summer Olympics, first appearing at the 1900 Paris games and subsequently at London in 1908, Antwerp in 1920, and Paris again in 1924. France won the first gold medal, then Australasia, with the last two being won by the United States. However rugby union was soon removed from the Summer Olympic program.


          The idea of a Rugby World Cup had been suggested on numerous occasions going back to the 1950s, but met with oppostion from most unions in the IRFB. The idea resurfaced several times in the early 1980s, with the Australian Rugby Union (ARU) and the New Zealand Rugby Union (NZRU) independently writing to the IRFB seeking to conduct a World Cup tournament. In 1985, Australia, New Zealand and France were in favour of a world cup and, despite knowing that the international sports boycott on their apartheid regime would prevent their participation, the South African delegates also voted in favour, which was vital in tying the vote 8-8. When one English delegate followed by a Welsh delegate switched sides, by 10 votes to 6 the IRFB finally approved the inaugural cup, jointly hosted by Australia and New Zealand in May and June of 1987.


          The inaugural tournament was contested in Australia and New Zealand between sixteen nations. The All Blacks (New Zealand) became the first ever champions, defeating France twenty-nine points to nine. The subsequent 1991 tournament was hosted by England, with matches also being played throughout the rest of Britain, Ireland and France. This tournament also saw the abolition of invitation qualificationwith a qualifying tournament being introduced which involved thirty-five nations. Australia won the second tournament, defeating England, twelve points to six. The 1995 tournament was hosted by South Africa, which had originally tied the vote that eventually saw the first event take place. The tournament was the first that South Africa would actually play in, following the end of the international sports boycott. The tournament had a fairytale ending, as South Africa were crowned champions over the All Blacks, which concluded with then President Nelson Mandela, wearing a Springbok jersey and matching baseball cap, presenting the trophy to the South Africa's captain Francois Pienaar. The moment is seen as one of the most emotional in the sport's history.


          The tournament in 1999 was hosted by Wales with matches also being held throughout the rest of the United Kingdom, Ireland and France. The tournament included a repechage system, alongside specific regional qualifying places, and an increase from sixteen to twenty participating nations. Australia claimed their second title, defeating France in the final. The 2003 event was hosted by Australia; although it was originally intended to be held jointly with New Zealand. England emerged as champions defeating Australia in extra time. England's win was unique in that it broke the Southern hemisphere's domination of the event. Such was the celebration of England's victory, that an estimated 750,000 people gathered in central London to greet the team, making the day the largest sporting celebration of its kind ever in the United Kingdom. The 2007 competition was hosted by France, with matches also being held in Wales and Scotland. South Africa claimed their second title by defeating defending champions England fifteen points to six. The 2011 tournament was awarded to New Zealand in November 2005, ahead of bids from Japan and South Africa.


          


          Trophy


          The Webb Ellis Cup is the prize presented to winners of the Rugby World Cup, named after William Webb Ellis, who is credited with creating the game of rugby football. The trophy is also referred to simply as the Rugby World Cup. The trophy was chosen in 1987 as an appropriate cup for use in the competition. The words 'International Rugby Board' and 'The Webb Ellis Cup' are engraved on the face of the cup. It stands at thirty-eight centimetres and is silver gilded in gold, and supported by two cast scroll handles, one handle has a head of a satyr, and the other has a head of a nymph. The colloquial name of the trophy in Australia is "Bill" (a reference to William Webb Ellis).


          


          Selection of hosts


          Tournaments are voted on by the IRB member nations and are organised by Rugby World Cup Ltd (RWCL). This decides what nation(s) will host the tournament, with the voting procedure managed by a team of independent auditors, and the voting kept secret. All the tournaments thus far have been held in nations in which rugby union is a popular sport, this trend continued when New Zealand was awarded the 2011 event ahead of Japan, a traditionally weaker rugby nation in comparison to New Zealand. The allocation of a tournament to a host nation is now made five or six years prior to the commencement of the particular event, as New Zealand were awarded the 2011 event in late 2005.


          The tournament has in the past been hosted by either a single or multiple nation(s). For example the 1987 tournament was co-hosted by Australia and New Zealand. The IRB requires that a host nation must have a 60,000 (minimum) capacity venue for the final. Host nations sometimes construct or upgrade stadia in preparation for the World Cup; such as Millennium Stadium - purpose built for the 1999 tournament or the upgrade of Eden Park for 2011.


          Results


          


          Tournaments


          
            
              	Year

              	Host

              	

              	Final

              	

              	Third place match
            


            
              	Winner

              	Score

              	Runner-up

              	3rd place

              	Score

              	4th place
            


            
              	1987

              Details

              	Australia &

              New Zealand

              	[image: Flag of New Zealand]

              New Zealand

              	299

              	[image: Flag of France]

              France

              	[image: Flag of Wales]

              Wales

              	2221

              	[image: Flag of Australia]

              Australia
            


            
              	1991

              Details

              	England

              	[image: Flag of Australia]

              Australia

              	126

              	[image: Flag of England]

              England

              	[image: Flag of New Zealand]

              New Zealand

              	136

              	[image: Flag of Scotland]

              Scotland
            


            
              	1995

              Details

              	South Africa

              	[image: Flag of South Africa]

              South Africa

              	1512

              ( aet)

              	[image: Flag of New Zealand]

              New Zealand

              	[image: Flag of France]

              France

              	199

              	[image: Flag of England]

              England
            


            
              	1999

              Details

              	Wales

              	[image: Flag of Australia]

              Australia

              	3512

              	[image: Flag of France]

              France

              	[image: Flag of South Africa]

              South Africa

              	2218

              	[image: Flag of New Zealand]

              New Zealand
            


            
              	2003

              Details

              	Australia

              	[image: Flag of England]

              England

              	2017

              ( aet)

              	[image: Flag of Australia]

              Australia

              	[image: Flag of New Zealand]

              New Zealand

              	4013

              	[image: Flag of France]

              France
            


            
              	2007

              Details

              	France

              	[image: Flag of South Africa]

              South Africa

              	15-6

              	[image: Flag of England]

              England

              	[image: Flag of Argentina]

              Argentina

              	3410

              	[image: Flag of France]

              France
            


            
              	2011

              Details

              	New Zealand

              	

              	

              	

              	

              	

              	
            


            
              	2015

              Details

              	TBD

              	

              	

              	

              	

              	

              	
            

          


          


          Performance of nations
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              Map of nations best results, excluding nations which unsuccessfully participated in qualifying tournaments.
            

          


          In total, twenty-four nations have participated at the Rugby World Cup (excluding qualifying tournaments). Out of the six tournaments that have been held, all but one have been won by a southern hemisphere nation. New Zealand won the inaugural World Cup in 1987, with Australia winning in 1991, South Africa in 1995, Australia again in 1999, and then South Africa again in 2007. The Southern hemisphere dominance, which extended over four World Cups, was broken in 2003, when England beat Australia in the final.


          However the only all-Southern final was in 1995 (South Africa and New Zealand). England (1991) and France (1987 and 1999) were runners-up in all the other tournaments before the 2003 Rugby World Cup. In addition, the cumulative spread of nations in the third/fourth place playoff is equal between both hemispheres over all tournaments.


          Thus far the only nations to host and win the tournament are New Zealand (1987) and South Africa (1995). The performance of other host nations includes England (1991 final host) and Australia (2003 host) being runners-up in 1991 and 2003 respectively. France (2007 hosts) finished fourth, while Wales (1999 hosts) failed to reach the semi-finals. Of the twenty-four nations that have ever participated in at least one tournament, twelve of them have never missed a tournament.


          


          Team ranking


          
            
              	Pos.

              	Team

              	Champion

              	Runner-up

              	Third

              	Fourth
            


            
              	1st

              	[image: Flag of Australia] Australia

              	2 ( 1991, 1999)

              	1 ( 2003)

              	-

              	1 ( 1987)
            


            
              	2nd

              	[image: Flag of South Africa] South Africa

              	2 ( 1995, 2007)

              	-

              	1 ( 1999)

              	-
            


            
              	3rd

              	[image: Flag of England]England

              	1 ( 2003)

              	2 ( 1991, 2007)

              	-

              	1 ( 1995)
            


            
              	4th

              	[image: Flag of New Zealand]New Zealand

              	1 ( 1987)

              	1 ( 1995)

              	2 ( 1991, 2003)

              	1 ( 1999)
            


            
              	5th

              	[image: Flag of France] France

              	-

              	2 ( 1987, 1999)

              	1 ( 1995)

              	2 ( 2003, 2007)
            


            
              	6th

              	[image: Flag of Wales]Wales

              	-

              	-

              	1 ( 1987)

              	-
            


            
              	[image: Flag of Argentina] Argentina

              	-

              	-

              	1 ( 2007)

              	-
            


            
              	8th

              	[image: Flag of Scotland]Scotland

              	-

              	-

              	-

              	1 ( 1991)
            

          


          The following teams have reached the quarter-finals but never progressed beyond that stage:


          
            	[image: Flag of Canada] Canada (once)

          


          


          Success rate


          
            
              	Team

              	Appearances

              	Won

              	Win rate
            


            
              	South Africa

              	4

              	2

              	50%
            


            
              	Australia

              	6

              	2

              	33%
            


            
              	England

              	6

              	1

              	17%
            


            
              	New Zealand

              	6

              	1

              	17%
            

          


          


          Records and statistics


          The most overall points accumulated in the final stages is held by English player Jonny Wilkinson. Grant Fox of New Zealand holds the record for most points in one competition, with 126 in 1987; Jason Leonard of England holds the record for most appearances with 22 from 1991 to 2003. Simon Culhane holds the record for most points in a match by a player, 45, as well as the record for most conversions in a match: 20. Marc Ellis holds the record for most tries in a match, scoring six. New Zealander Jonah Lomu holds the records for overall tries in the final stages  15 altogether from the 1995 and 1999 tournaments. Both Jonah Lomu and South African Bryan Habana share the most tries in one competition:8 The record for most penalties in a match is 8, held by Matt Burke, Gonzalo Quesada, Gavin Hastings and Thierry Lacroix, and the record for most penalties in a tournament, 31, is held by Gonzalo Quesada. Most drop goals in a match is held by South Africa's Jannie de Beer. The most points scored in a game is 145  by the All Blacks against Japan in 1995, with the widest margin being 142, held by Australia in a match against Namibia in 2003.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Rugby_World_Cup"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Rule of St Benedict


        
          

          
            [image: St. Benedict writing the rules, painting (1926) by Hermann Nigg (1849-1928)]

            
              St. Benedict writing the rules, painting (1926) by Hermann Nigg (1849-1928)
            

          


          The Rule of St Benedict by Benedict of Nursia (fl. 6th century) is a book of precepts written for monks living in community under the authority of an abbot. Since about the 7th century it has been adopted with equal success by communities of women. During the 1500 years of its existence, it has become the leading guide in Western Christianity for monastic living in community, both in Catholicism and (since the time of the Reformation) in the Anglican and Protestant traditions.


          The spirit of St Benedict's Rule is summed up in the motto of the Benedictine Confederation: pax ("peace") and the traditional ora et labora ("pray and work").


          Compared to other precepts, the Rule provides a moderate path between individual zeal and formulaic institutionalism; because of this middle ground it has been widely popular. Benedict's concerns were the needs of monks in a community environment: namely, to establish due order; to foster an understanding of the relational nature of human beings; and to provide a spiritual father to support and strengthen the individual's ascetic effort and the spiritual growth that is required for the fulfillment of the human vocation, Divinization.


          The balance in St Benedict's Rule of prayer and work has been successfully guiding Benedictines for fifteen centuries; and he is therefore rightfully regarded as the founder of Western monasticism. There is, however, no evidence to suggest that Benedict intended to found a religious order. Not until the later Middle Ages is there mention of an "Order of St Benedict". His Rule is written as a guide for individual, autonomous communities; and to this day all Benedictine Houses (and the Congregations in which they have associated themselves) remain self-governing. Advantages seen in retaining this unique Benedictine emphasis on autonomy include cultivating models of tightly bonded communities and contemplative life-styles. Disadvantages are said to comprise geographical isolation from important projects in adjacent communities in the name of a literalist interpretation of autonomy. Other losses are said to include inefficiency and lack of mobility in the service of others, and insufficient appeal to potential members interested in such service.


          


          Origins


          Christian monasticism first appeared in the Eastern part of the Roman Empire a few generations before Benedict, in the Egyptian desert. Under the spiritual inspiration of Saint Anthony the Great ( 251- 356), ascetic monks led by Saint Pachomius ( 286- 346) formed the first Christian monastic communities under what became known as an Abba (Egyptian for "Father", from which the term Abbot originates). Within a generation, both solitary and communal monasticism became very popular and spread outside of Egypt, first to Palestine and the Judean Desert and thence to Syria and North Africa. Saint Basil of Caesarea codified the precepts for these eastern monasteries in his Ascetic Rule, or Ascetica, which is still used today in the Eastern Orthodox Church.


          In the West in about the year 500, Benedict left the comfort of a student's life in Rome and chose the life of an ascetic monk in the pursuit of personal holiness, living as a hermit in a cave near Subiaco. In time, setting a shining example with his zeal, he began to attract disciples. After considerable initial struggles with his first community at Subiaco, he eventually founded the monastery of Monte Cassino, where he wrote his Rule in about 530.


          In chapter 73 St Benedict commends the Rule of St Basil and alludes to further authorities. He was probably aware of the Rule written by (or attributed to) Pachomius; and his Rule also shows influence by the Rules of St Augustine and Saint John Cassian. Benedict's greatest debt, however, may be to the anonymous Rule of the Master, which he seems to have radically excised, expanded, revised and corrected in the light of his own considerable experience and insight.


          


          Aim
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          St Benedict aimed with his Rule "to establish a school for the Lord's service" (cf. Prologue 45) where "we progress in this way of life [that, in his love, the Lord shows us] and in faith", and so "run along the way of God's commandments, our hearts overflowing with the inexpressible delight of love", in the hope that "never swerving from his instructions, but faithfully observing his teaching in the monastery until death, we shall through patience share in the passion of Christ that we may deserve also to share in his Kingdom" (cf. Prol. 21; 49-50).


          


          Intended readership


          The Prologue of St Benedict's Rule opens with the words: "Listen [carefully], o son" (Obsculta/Ausculta, o fili), an allusion to an important Old Testament wisdom tradition (e.g. Prov 1:8, 4:10, 19:20, 23:19).


          The exclusive use of the masculine form continues throughout the entire Rule. Nevertheless, from earliest days, well before some modern editions of the Rule came to render these opening words with "Listen, my child", communities of women have no less lovingly and obediently than their Benedictine brethren "inclined the ear of their hearts" and "welcomed and faithfully put into practice this advice from the father who loves them" (cf. Prol. 1). Indeed, throughout the centuries, communities of women following the Rule of St Benedict have flourished just as much as their Benedictine brethren, if not more so. For a while there were also "Double Monasteries"  adjoining communities of Benedictine monks and nuns under the authority of one joint superior, usually an abbess  but they have not survived into modern times.


          


          Overview of the Rule


          The Rule opens with a prologue or hortatory preface, in which St Benedict sets forth the main principles of the religious life, viz.: the renunciation of one's own will and arming oneself "with the strong and noble weapons of obedience" under the banner of " the true King, Christ the Lord" (Prol. 3). He proposes to establish a "school for the Lord's service" (Prol. 45) in which the way to salvation (Prol. 48) shall be taught, so that by persevering in the monastery till death his disciples may "through patience share in the passion of Christ that [they] may deserve also to share in his Kingdom" (Prol. 50, passionibus Christi per patientiam participemur, ut et regno eius mereamur esse consortes; note: Latin passionibus and patientiam have the same root, cf. Fry, RB 1980, p. 167).


          
            	In Chapter 1 are defined the four kinds of monks: (1) Cenobites, namely those "in a monastery, where they serve under a rule and an abbot"; (2) Anchorites, or hermits, those who, after long successful training in a monastery, are now coping single-handedly, with only God for their help; (3) Sarabaites, living by twos and threes together or even alone, with no experience, rule and superior, and thus a law unto themselves; and (4) Gyrovagues, wandering from one monastery to another, being slaves to their own wills and appetites. It is for the first of these kinds of monks, the cenobites, as the "strong kind" (fortissimum genus; arguably "numerically stronger", cf. Fry, RB 1980, p. 171), that the Rule is written.


            	Chapter 2 describes the necessary qualifications of an abbot and forbids him to make distinction of persons in the monastery except for particular merit, warning him at the same time that he will be answerable for the salvation of the souls committed to his care.


            	Chapter 3 ordains the calling of the brethren to council upon all affairs of importance to the community.


            	Chapter 4 gives a list of seventy-four "tools for good work"/"tools of the spiritual craft" that are to be used in the "workshop" that is "the enclosure of the monastery and the stability in the community". They are essentially the duties of every Christian and are mainly Scriptural either in letter or in spirit.


            	Chapter 5 prescribes prompt, ungrudging, and absolute obedience to the superior in all things lawful, "unhesitating obedience" being called the first degree, or step, of humility.


            	Chapter 6 deals with silence, recommending moderation in the use of speech, but by no means prohibiting profitable or necessary conversation.


            	Chapter 7 treats of humility, which virtue is divided into twelve degrees or steps in the ladder that leads to heaven. They are: (1) fear of God; (2) repression of self-will; (3) submission of the will to superiors for the love of God; (4) obedience in difficult, contrary or even unjust conditions; (5) confession of sinful thoughts and secret wrong-doings; (6) contentment with the lowest and most menial treatment and acknowledgment of being "a poor and worthless workman" in the given task; (7) honest acknowledgement of one's inferiority to all others; (8) being guided only by the monastery's common rule and the example of the superiors; (9) speaking only when asked a question; (10) stifling ready laughter; (11) seriousness, modesty, brevity and reasonableness in speech and a calm voice; (12) outward manifestation of the interior humility.


            	Chapters 9-19 are occupied with the regulation of the Divine Office, the opus Dei to which "nothing is to be preferred", namely the canonical hours, seven of the day and one of the night. Detailed arrangements are made as to the number of Psalms, etc., to be recited in winter and summer, on Sundays, weekdays, Holy Days, and at other times.


            	Chapter 19 emphasizes the reverence owed to the omnipresence of God.


            	Chapter 20 directs that prayer be made with heartfelt compunction rather than many words, and prolonged only under the inspiration of divine grace, but in community always short and terminated at the sign given by the superior.


            	Chapter 21 provides for the appointment of Deans over every ten monks, and prescribes the manner in which they are to be chosen.


            	Chapter 22 regulates all matters relating to the dormitory, as, for example, that each monk is to have a separate bed and is to sleep in his habit, so as to be ready to rise without delay [for early Vigils], and that a light shall burn in the dormitory throughout the night.


            	Chapter 23-29 deal with contumacy, disobedience, pride and other grave faults for which a graduated scale of punishments is provided: first, private admonition; next, public reproof; then separation from the brethren at meals and elsewhere; and finally excommunication (or in the case of those lacking understanding of what this means, corporal punishment instead). The abbot, like a wise physician and good shepherd, is to arrange for mature and wise members of the community to counsel wayward members in private, while all offer prayers in support, so that in compassion those who show themselves sick by their conduct may, in compassion, be carried back to the flock. After frequent reproofs and maybe even excommunication has proved unavailing, corporal punishment is to be dispensed. If every effort to help a wayward member reform has failed, the abbot and community are to pray for him, "so that the Lord, who can do all things, may bring about the 'health' of the 'sick' brother". If this does not "heal" him, the abbot is to send him away to protect the community.


            	Chapter 30 directs that if a wayward brother leaves the monastery, he must be received again, if he promises to make amends; but if he leaves again, and again, after the third time all return is finally barred.


            	Chapter 31 and 32 order the appointment of a cellerar and other officials, to take charge of the various goods of the monastery, which are to be treated with as much care as the consecrated vessels of the altar.


            	Chapter 33 forbids the private possession of anything without the leave of the abbot, who is, however, bound to supply all necessities.


            	Chapter 34 prescribes a just distribution of such things.


            	Chapter 35 arranges for the service in the kitchen by all monks in turn.


            	Chapter 36 and 37 order due care for the sick, the old, and the young. They are to have certain dispensations from the strict Rule, chiefly in the matter of food.


            	Chapter 38 prescribes reading aloud during meals, which duty is to be performed by such of the brethren, week by week, as can do so with edification to the rest. Signs are to be used for whatever may be wanted at meals, so that no voice shall interrupt that of the reader. The reader is to have his meal with the servers after the rest have finished, but he is allowed a little food beforehand in order to lessen the fatigue of reading.


            	Chapter 39 and 40 regulate the quantity and quality of the food. Two meals a day are allowed and two dishes of cooked food at each. A pound of bread also and a hemina (probably about half a pint) of wine for each monk. Flesh-meat is prohibited except for the sick and the weak, and it is always within the abbot's power to increase the daily allowance when he sees fit.


            	Chapter 41 prescribes the hours of the meals, which are to vary according to the time of year.


            	Chapter 42 enjoins the reading of the " Conferences" of Cassian or some other edifying book in the evening before Compline and orders that after Compline the strictest silence shall be observed until the following morning.


            	Chapters 43-46 relate to minor faults, such as coming late to prayer or meals, and impose various penalties for such transgressions.


            	Chapter 47 enjoins on the abbot the duty of calling the brethren to the "world of God" in choir, and of appointing those who are to chant or read.


            	Chapter 48 emphasizes the importance of manual labour and arranges time to be devoted to it daily. This varies according to the season, but is apparently never less than about five hours a day. The times at which the lesser of the "day-hours" (Prime, Terce, Sext, and None) are to be recited control the hours of labour somewhat, and the abbot is instructed not only to see that all work, but also that the employments of each are suited to their respective capacities.


            	Chapter 49 treats of the observance of Lent, and recommends some voluntary self-denial for that season, with the abbot's sanction.


            	Chapters 50 and 51 contain rules for monks who are working in the fields or traveling. They are directed to join in spirit, as far as possible, with their brethren in the monastery at the regular hours of prayers.


            	Chapter 52 commands that the oratory be used for purposes of devotion only.


            	Chapter 53 is concerned with the treatment of guests, who are to be received "as Christ Himself". This Benedictine hospitality is a feature which has in all ages been characteristic of the order. The guests are to be met with due courtesy by the abbot or his deputy, and during their stay they are to be under the special protection of a monk appointed for the purpose, but they are not to associate with the rest of the community except by special permission.


            	Chapter 54 forbids the monks to receive letters or gifts without the abbot's leave.


            	Chapter 55 regulates the clothing of the monks. It is to be sufficient in both quantity and quality and to be suited to the climate and locality, according to the discretion of the abbot, but at the same time it must be as plain and cheap as is consistent with due economy. Each monk is to have a change of garments, to allow for washing, and when traveling shall be supplied with clothes of rather better quality. The old habits are to be put aside for the poor.


            	Chapter 56 directs that the abbot shall take his meals with the guests.


            	Chapter 57 enjoins humility on the craftsmen of the monastery, and if their work is for sale, it shall be rather below than above the current trade price.


            	Chapter 58 lays down rules for the admission of new members, which is not to be made too easy. These matters have since been regulated by the Church, but in the main St. Benedict's outline is adhered to. The postulant first spends a short time as a guest; then he is admitted to the novitiate, where under the care of a novice-master, his vocation is severely tested; during this time he is always free to depart. If after twelve month' probation, he still perseveres, he may be admitted to the vows of Stability, Conversion of Life, and Obedience, by which he binds himself for life to the monastery of his profession.


            	Chapter 59 allows the admission of boys to the monastery under certain conditions.


            	Chapter 60 regulates the position of priests who may desire to join the community. They are charged with setting an example of humility to all, and can only exercise their priestly functions by permission of the abbot.


            	Chapter 61 provides for the reception of strange monks as guests, and for their admission if desirous of joining the community.


            	Chapter 62 lays down that precedence in the community shall be determined by the date of admission, merit of life, or the appointment of the abbot.


            	Chapter 64 orders that the abbot be elected by his monks and that he be chosen for his charity, zeal, and discretion.


            	Chapter 65 allows the appointment of a provost, or prior, if need be, but warns that this provost is to be entirely subject to the abbot and may be admonished, deposed, or expelled for misconduct.


            	Chapter 66 provides for the appointment of a porter, and recommends that each monastery should be, if possible, self-contained, so as to avoid the need of intercourse with the outer world.


            	Chapter 67 gives instruction as to the behaviour of a monk who is sent on a journey.


            	Chapter 68 orders that all shall cheerfully attempt to do whatever is commanded them, however hard it may seem.


            	Chapter 69 forbids the monks from defending one another.


            	Chapter 70 prohibits them from striking one another.


            	Chapter 71 encourages the brethren to be obedient not only to the abbot and his officials, but also to one another.


            	Chapter 72 is a brief exhortation to zeal and fraternal charity


            	Chapter 73 is an epilogue declaring that this Rule is not offered as an ideal of perfection, but merely as a means towards godliness and is intended chiefly for beginners in the spiritual life.

          


          


          Secular significance


          Beyond its religious influences, the Rule of St Benedict is one of the most important written works in the shaping of Western society, embodying, as it does, the idea of a written constitution, authority limited by law and under the law, and the right of the ruled to review the legality of the actions of their rulers. It also incorporated a degree of democracy in a non-democratic society.


          


          Outline of the Benedictine life


          St Benedict's model for the monastic life was the family, with the abbot as father and all the monks as brothers. Priesthood was not initially an important part of Benedictine monasticism  monks used the services of their local priest. Because of this, almost all the Rule is applicable to communities of women under the authority of an abbess.


          St Benedict's Rule organises the monastic day into regular periods of communal and private prayer, sleep, spiritual reading, and manual labour  ut in omnibus glorificetur Deus, "that in all [things] God may be glorified" (cf. Rule ch. 57.9). In later centuries, intellectual work and teaching took the place of farming, crafts, or other forms of manual labour for many  if not most  Benedictines.


          Traditionally, the daily life of the Benedictine revolved around the eight canonical hours. The monastic timetable or Horarium would begin at midnight with the service, or "office", of Matins (today also called the Office of Readings), followed by the morning office of Lauds at 3am. Before the advent of wax candles in the 14th century, this office was said in the dark or with minimal lighting; and monks were expected to memorize everything. These services could be very long, sometimes lasting till dawn, but usually consisted of a chant, three antiphons, three psalms, and three lessons, along with celebrations of any local saints' days. Afterwards the monks would retire for a few hours of sleep and then rise at 6am to wash and attend the office of Prime. They then gathered in Chapter to receive instructions for the day and to attend to any judicial business. Then came private Mass or spiritual reading or work until 9am when the office of Terce was said, and then High Mass. At noon came the office of Sext and the midday meal. After a brief period of communal recreation, the monk could retire to rest until the office of None at 3pm. This was followed by farming and housekeeping work until after twilight, the evening prayer of Vespers at 6pm, then the night prayer of Compline at 9pm, and off to blessed bed before beginning the cycle again. In modern times, this timetable is often changed to accommodate any apostolate outside the monastic enclosure (e.g. the running of a school or parish).


          Many Benedictine Houses have a number of Oblates (secular) who are affiliated with them in prayer, having made a formal private promise (usually renewed annually) to follow the Rule of St Benedict in their private life as closely as their individual circumstances and prior commitments permit.


          In recent years discussions have occasionally been held concerning the applicability of the principles and spirit of the Rule of St Benedict to the secular working environment.


          


          Reforms


          During the more than 1500 years of their existence, the Benedictines have not been immune to periods of laxity and decline, often following periods of greater prosperity and an attendant relaxing of discipline. In such times, dynamic Benedictines have often led reform movements to return to a stricter observance of both the letter and spirit of the Rule of St Benedict, at least as they understood it. Examples include the Camaldolese, the Cistercians, the Trappists (a reform of the Cistercians), and the Sylvestrines. At the heart of reform movements, past and present, lie hermeneutical questions about what fidelity to tradition means. For example are sixth-century objectives, like blending in with contemporary dress or providing service to visitors, better served or compromised by retaining sixth-century clothing or by insisting that service excludes formal educational enterprises?


          


          Urban legend concerning the Rule of St Benedict


          A popular urban legend claims that the Rule of St Benedict (when translated into English), contains the following (or similar) passage:


          
            	If any pilgrim shall come from distant parts with wish to dwell in the monastery, and will be content with the customs of the place, and does not by his lavishness disturb the monastery but is simply content, he shall be received for as long as he wishes.

          


          
            	If, indeed, he shall find fault with anything, and shall expose the matter reasonably and with the humility of charity, the Abbott shall discuss it with him prudently lest perchance God hath sent him for this very thing.

          


          
            	But, if he shall have been found contumacious during his sojourn in the monastery, then it shall be said to him, firmly, that he must depart. If he will not go, let two stout monks, in the name of God, explain the matter to him.

          


          Though much of the supposed passage is condensed from Chapter 61 of the Rule, the Rule of St Benedict contains no language corresponding to the last sentence about "two stout monks"; though it is a popular myth that it does, with several reputable publications (and more than one church, and at least one Benedictine organization) repeating and propagating the error. At least one of the sources cited attributes the passage to a mythical Chapter 74; the Rule of St Benedict contains only 73 chapters. .


          An early source for the quotation is the UC Berkeley faculty club, which has, for years, posted the above passage on its bulletin board in Gothic script. (There, the notice was not attributed to St Benedict). .


          
            Retrieved from " http://en.wikipedia.org/wiki/Rule_of_St_Benedict"
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          The Rupee (₨ or Rs.) (Hindi and Urdu: Rupiya, from Sanskrit rupyakam meaning coins of silver) is the common name for the currencies used in India, Pakistan, Sri Lanka, Nepal, Mauritius, and Seychelles; in Indonesia the unit of currency is known as the rupiah and in the Maldives the rufiyah. The Indian rupee and the Pakistani rupee are subdivided into one hundred paise or pice (singular paisa), the Sri Lankan rupee into 100 cents and the Nepalese rupee can be subdivided into one hundred paisa or pice (both singular and plural) or four Sukas (sing. Suka) or two Mohors (sing. Mohor).


          


          Etymology


          The word Rupiya was coined by Sher Shah Suri during his brief rule of India between ( 1540- 1545). It is said that, when he was shown the new coin, he remarked 'Rupaiiah', meaning beautiful. From then the name stuck and is prevalent even today. It was used for the silver coin weighing 178 grains. He also introduced copper coins called Dam and gold coins called Mohur that weighed 169 grains. Later on, the Mughal Emperors standardised this coinage of tri-metalism across the sub-continent in order to consolidate the monetary system.


          


          Value


          The derivative word Rūpaya was used to denote the coin introduced by Sher Shah Suri during his reign from 1540 to 1545. The original Rūpaya was a silver coin weighing 178 grains (11.534 grams). The coin has been used since then, even during the times of British India, defined as 11.66 grams at 91.7 silver by weight (that is, silver worth about US$4 at modern prices). In the late 19th century the customary exchange rate was 1 rupee to one shilling and fourpence in British currency, or 1/15 of a pound sterling.


          Valuation of the rupee based on its silver content had severe consequences in the nineteenth century, when the strongest economies in the world were on the gold standard. The discovery of vast quantities of silver in the United States and various European colonies resulted in a decline in the relative value of silver to gold. Suddenly the standard currency of India could not buy as much from the outside world. This development was known as " the fall of the Rupee."


          


          Denomination


          Formerly the rupee (11.66 g, .917 fine silver) was divided into 16 annas, 64 paise, or 192 pies. In Arabia and East Africa the British India rupee was current at various times, including the paisa and was used as far south as Natal. In Mozambique the British India rupees were overstamped, and in Kenya the British East Africa company minted the rupee and its fractions as well as pice. It was maintained as the florin, using the same standard, until 1920. In Somalia the Italian colonial authority minted 'Rupia' to the exact same standard, and called the pice 'besa'. Early 19th century E.I.C. rupees were used in Australia for a limited period. Decimalisation occurred in Ceylon (Sri Lanka) in 1869, India in 1957 and in Pakistan in 1961. Thus an Indian Rupee is now divided into 100 Paise and so is the Pakistani Rupee. Paise is sometimes referred to as Naya-Paise, meaning the "new-money" in India, a habit continued from when India became independent -- when the new country introduced new currency, people used Naya-Paise to distinguish it from the old currency. The issuance of the currency is controlled by the Reserve Bank of India, whereas in the Pakistan it is controlled by State Bank of Pakistan. The most commonly used symbol for the Rupee is Rs. In most parts of India, the Rupee is known as Rupaye, Rubai, or one of other terms derived from the Sanskrit rupya, meaning silver. However, in the Bengali and Assamese languages, spoken in Assam, Tripura, and West Bengal, the Rupee is known as a Taka, and is written as such on Indian banknotes. In India and Pakistan currency is issued in denominations of 1, 2, 5, 10, 20, 50, 100, 500, 1000 and 5000 Rupees. Large denominations of rupees are often counted in lacs or lakhs (100,000) crores (10,000,000) and Arabs (1 billion).


          


          Popular Culture


          
            	The Rupee was the main currency in the hit Nintendo video game series The Legend of Zelda

          


          
            [image: Countries where the Rupee is the official currency]

            
              Countries where the Rupee is the official currency
            

          


          
            	The Indian Rupee is printed with 17 languages on it reading the amount

          


          


          Sign


          Unicode character U+0BF9 TAMIL RUPEE SIGN (௹) represents Rupee.
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                  Rupert Murdoch, August 2006
                

              
            


            
              	Born

              	11 March 1931 (1931-03-11)

              [image: Flag of Australia] Melbourne, Australia
            


            
              	Occupation

              	Chairman and CEO, News Corporation
            


            
              	Networth

              	$7.7 Billion
            


            
              	Spouse

              	1) Patricia Booker (1956 - 1967), one daughter Prudence;

              2) Anna Trv (1967 - 1999), one daughter Elisabeth and two sons Lachlan and James;

              3) Wendi Deng (1999 - present); two daughters Grace and Chloe
            

          


          Keith Rupert Murdoch, AC, KCSG (born Melbourne, March 11, 1931), usually known as Rupert Murdoch, is an Australian-American global media tycoon. He is the major shareholder, chairman and managing director of News Corporation (News Corp). Beginning with newspapers, magazines and television stations in his native Australia, Murdoch expanded News Corp into the UK, US and Asian media markets. In recent years has become a leading investor in satellite television, the film industry, the Internet and media. News Corp is based in New York.


          According to Forbes Magazine, Murdoch is the 32nd wealthiest American with a networth of $7.7 billion.


          


          Beginnings


          


          Early life and family
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              Rupert Murdoch in 1937 with his parents, Keith and Elisabeth Murdoch, and his sister, departing Melbourne for Britain, by sea.
            

          


          Murdoch is the son of a powerful Australian newspaper proprietor, Sir Keith Arthur Murdoch. He attended Geelong Grammar, one of Australia's most elite private schools and was reading philosophy, politics and economics at Worcester College, University of Oxford, England, when his father died in 1952.


          Before his death, Keith Murdoch had accumulated a great number of shares in newspaper companies, including some representing a controlling interest in News Limited, an Adelaide company publishing an afternoon newspaper called The News. He had appointed an experienced journalist named Rohan Rivett, a childhood friend and mentor of Rupert Murdoch, as editor of The News, with the hope that Rupert would enter a career in journalism and that Rivett would assist Rupert in learning the required skills. In his will, Keith Murdoch instructed his trustees that Rupert should begin his career at The News: "if they consider him worthy of support". At that time of his father's death, Murdoch had written articles for Oxford student newspapers and had worked for a number of newspapers in a junior capacity. Some thought he had little interest in journalism though and noted his enthusiasm for gambling and making money. At the time of his death Keith Murdoch was heavily in debt, but possessed within a private family trust a considerable number of newspaper shares, some of which may have actually belonged to The Herald and Weekly Times Ltd. The trustees, in consultation with Keith's widow and Rupert's mother, Lady Elisabeth Murdoch, were forced to sell many of the shares and other property in order to repay debt and death duties (government taxes). Elisabeth was able to retain only the family home, Cruden Farm, and the shares in News Limited and its subsidiaries, a Melbourne magazine publishing company named Southdown Press and The Barrier Miner, a regional newspaper at Broken Hill, New South Wales.


          


          Start of business career


          Rupert Murdoch returned from Oxford to become managing director of News Limited in 1953. His drive and energy infected the staff and the circulation and advertising revenue began to grow. He began to direct his attention to acquisition and expansion. He bought the Sunday Times in Perth, Western Australia and, using the tabloid techniques of Lord Northcliffe, made it a success.


          In 1956, Murdoch began publishing Australia's first and most successful weekly television magazine, TV Week, at Southdown Press in Melbourne, which also published Australia's oldest women's magazine New Idea. With the Perth paper, the TV magazine and a re-energised New Idea all providing a steady and improving cash flow he was able to obtain finance for more expansion from the Commonwealth Bank of Australia, a government-owned bank dedicated to supporting Australian business development.


          A defining moment in Murdoch's life was the Stuart case in Adelaide when The News began a campaign to free Max Stuart, a young Aboriginal carnival worker, who had been convicted of the murder of a small girl on a beach near Ceduna, South Australia in late 1958. Stuart had been sentenced to death by hanging. The News was openly critical of the case and investigated it extensively. The death penalty was eventually commuted to life imprisonment.


          The campaign by The News raised the ire of the Premier of South Australia, Sir Thomas Playford. He established a royal commission, conducted by the state's Chief Justice, the same judge who had passed sentence on Stuart. The outcome was a confirmation of Stuart's guilt and a recommendation that News Ltd (of which Murdoch was managing director) and its editor be charged with nine counts of seditious libel, a form of treason based on medieval English law, and criminal libel. Eight of the charges were thrown out, but the jury could not agree on the ninth, which the prosecution subsequently withdrew. This experience gave Murdoch a taste of the overwhelming power of popularly elected politicians and would shape the future policies of all his newspapers. (In 2002, he financed a motion picture Black and White, a fictionalised version of the Stuart story.) Shortly after the case, Murdoch replaced Rivett as editor of The News.


          Over the next few years, Murdoch established himself in Australia as a dynamic business operator, expanding his holdings by acquiring suburban and provincial newspapers in New South Wales, Queensland, Victoria and the Northern Territory. including the Sydney afternoon tabloid, The Daily Mirror, as well as a small Sydney-based recording company, Festival Records. His acquisition of the Daily Mirror allowed him to challenge two powerful rivals in Australia's biggest city and to outwit his afternoon rival in a long circulation war.


          In 1964, Murdoch launched The Australian, Australia's first national daily newspaper, based first in Canberra and later in Sydney. The Australian, a broadsheet, was intended to give Murdoch a new respectability as a 'quality' newspaper publisher and greater political influence. The paper had a rocky start, marked by publishing difficulties and a constantly changing succession of editors who found it impossible to deal with Murdoch's persistent interference. Promised as a serious journal of the affairs of the nation, the paper actually veered between tabloid sensationalism and intellectual tedium until Murdoch was able to find a compliant editor who could abide with his often unpredictable predilections.


          The departure in 1966 of the Liberal Prime Minister Robert Menzies saw a chaotic six years of politics after Menzies' chosen successor Harold Holt drowned, to be replaced by John Gorton and then William McMahon. In 1972, Murdoch acquired the Sydney morning tabloid The Daily Telegraph. In that year's election, Murdoch threw his growing power behind the Australian Labor Party under the leadership of Gough Whitlam and duly saw it win power. As the Whitlam government suffered a great loss of public support following its 1974 re-election, Murdoch soon turned against Whitlam and supported the Governor-General's dismissal of the Prime Minister.


          During this period, Murdoch turned his attention overseas. His business success in Australia and his fastidious policy of prompt periodic repayments of his borrowings had placed him in good financial standing with the Commonwealth Bank and he obtained its support for his biggest venture yet, the takeover of a family company which owned The News of the World, the Sunday newspaper with the biggest circulation in Britain.


          


          Building the Empire


          


          Acquisitions in Britain


          Murdoch expanded to Britain in 1968. He succeeded in beating rival publisher Robert Maxwell in securing The News of the World, which had been the most popular English language newspaper in the world, claiming a peak circulation of 8,441,966 in 1950. By 1968, the circulation had dropped to around six million and a substantial number of its shares were offered for sale by a member of the Carr family, which had part-owned and managed the company for nearly seventy years.


          It was also the first time Murdoch risked the whole business he had already created on the outcome of a new venture, for he mortgaged the most valuable of his existing Australian properties to buy the paper with a promise that he would share control with the existing Carr management. Upon succeeding, Murdoch not only controlled News of the World but had then completely regained full ownership of all his Australian assets.


          When the daily newspaper The Sun entered the market in 1969, Murdoch acquired and converted it into a tabloid format, which by 2006 was selling three million copies per day.


          Murdoch acquired The Times (and The Sunday Times) in 1981, the paper his father's mentor, Viscount Northcliffe, had once owned. The distinction of owning The Times came to him through his careful cultivation of the owner who had grown tired of losing money on the property.


          During the 1980s and early 90s, Murdoch's publications were generally supportive of the UK Prime Minister Margaret Thatcher.


          At the end of the Thatcher/Major era, Murdoch switched his support to the Labour Party and the party's leader Tony Blair. The closeness of his relationship with Blair and their secret meetings to discuss national policies was to become a political issue in Britain.


          In 1986, Murdoch introduced electronic production processes to his newspapers in Australia, Britain, and the United States. This led to significant reductions in the number of employees involved in the printing process due to the greater role of automation. In England, the move aroused the anger of the print unions, resulting in a long and often violent dispute fought in London's docklands area of Wapping, where Murdoch had installed the very latest electronic newspaper publishing factory in an old warehouse. The unions had been led to assume that Murdoch intended to launch a new London evening newspaper from those premises, but he had kept as a surprise his intention to relocate all News titles there. Once the Wapping battle had ended, union opposition in Australia followed suit. Today, most newspapers around the world are produced using his method, with significant cost savings involved in the automation of the process.


          News has subsidiaries in the Bahamas, the Cayman Islands, the Channel Islands and the Virgin Islands. From 1986 News Corporation's annual tax bill averaged around seven percent of profits.


          


          Moving into the United States


          Murdoch made his first acquisition in the United States in 1973, when he purchased the San Antonio Express-News. Soon afterwards, he founded Star, a supermarket tabloid, and in 1976, he purchased the New York Post. On September 4, 1985, Murdoch became a naturalized citizen, to satisfy the legal requirement that only US citizens could own American television stations. In 1987, in Australia, he bought The Herald and Weekly Times Ltd., the company that his father had once managed. By 1991, his Australian-based News Corp. had amassed huge debts, which forced Murdoch to sell many of the American magazine interests he had acquired in the mid-80s. Much of this debt came from his British-based satellite network Sky Television, which incurred massive losses in its early years of operation, which (like many of his business interests) was heavily subsidized with profits from his other holdings, until he was able to force rival satellite operator British Satellite Broadcasting to accept a merger on his terms in 1990. (The merged company, BSkyB, has dominated the British pay-TV market ever since.)


          In 1995, Murdoch's Fox Network became the object of scrutiny from the Federal Communications Commission (FCC), when it was alleged that News Ltd.'s Australian base made Murdoch's ownership of Fox illegal. The FCC, however, ruled in Murdoch's favour, stating that his ownership of Fox was in the public's best interests. In the same year, Murdoch announced a deal with MCI Communications to develop a major news website, as well as funding a conservative magazine, The Weekly Standard. In the same year, News Corp. launched the Foxtel pay television network in Australia, in a partnership with Telstra.


          In 1996, Murdoch chose to enter the world of cable news with the Fox News Channel, a 24-hour cable news station. Following its launch, the heavily-funded Fox News consistently eroded CNN's market share, and eventually proclaimed itself as "the most-watched cable news channel." This is due in part to recent ratings studies, released in the fourth quarter of 2004, showing that the network had nine of the top ten programs in the "Cable News" category. However, in recent years, its ratings have begun to decline.


          In 1999, Murdoch significantly expanded his music holdings in Australia by acquiring the controlling share in a leading Australian independent label, Michael Gudinski's Mushroom Records; he merged that with Festival Records and the result was Festival Mushroom Records (FMR). Both Festival and FMR were managed by Murdoch's son James Murdoch for several years.


          


          Expansion in Asia


          Murdoch acquired Star TV from a Hong Kong company in 1993 (Souchou, 2000:28) STAR TV (Asia) and created offices for it throughout Asia, including Singapore, China, India, Pakistan, Vietnam, etc. It is one of the biggest satellite TV networks in Asia.


          


          Recent activities


          In late 2003, Murdoch acquired a 34 percent stake in Hughes Electronics, operator of the largest American satellite TV system, DirecTV, from General Motors for $6 billion (USD).


          In 2004, Murdoch announced that he was moving News Corp.'s headquarters from Adelaide, Australia to the United States. Choosing a US domicile was designed to ensure that American fund managers could purchase shares in the company in circumstances where many chose not to buy shares in non-US companies. Some analysts believed that News Corp's Australian domicile was leading to the company being undervalued compared with its peers.


          On July 20, 2005, News Corp. bought Intermix Media Inc., which held MySpace.com and other popular social networking-themed websites for $580 million USD. On September 11, 2005, News Corp announced that it would buy IGN Entertainment for $650 million (USD).


          Rupert Murdoch and Ted Turner have been competitors for quite some time. In 1996 Murdoch launched the Fox News Channel to compete against Turner's CNN.


          The subject of Murdoch's alleged anti-competitive business practices resurfaced in September 2005. Australian media proprietor Kerry Stokes, owner of the Seven Network, instituted legal action against News Corporation and the PBL organization, headed by Kerry Packer. The suit stems from the 2002 collapse of Stokes' planned cable television channel C7 Sport, which would have been a direct competitor to the other major Australian cable provider, Foxtel, in which News and PBL have major stakes.


          Stokes claims that News Corp. and PBL (along with several other media organizations) colluded to force C7 out of business by using undue influence to prevent C7 from gaining vital broadcast rights to major sporting events. In evidence given to the court on 26 September, Stokes alleged that PBL executive James Packer came to his home in December 2000 and warned him that PBL and News Limited were "getting together" to prevent the AFL rights being granted to C7.


          Recently, Murdoch has bought out the Turkish TV channel, TGRT, which was previously confiscated by the Turkish Board of Banking Regulations, TMSF. Newspapers report that Murdoch has bought TGRT in a partnership with Turkish recording mogul, Ahmet Ertegn and there are alleged reports that Murdoch has acquired Turkish citizenship to overcome the current obligations against capital sales to foreigners.


          


          Political activities


          


          Australia


          Murdoch's shattering experience with Thomas Playford in South Australia (see above: "Start of Business Career") and his early political activities in Australia were to set the pattern he would use around the world for the rest of his life.


          Murdoch found a political ally in John McEwen, leader of the Australian Country Party and governing in coalition with the larger Menzies-Holt Liberal Party. From the very first issue of The Australian Murdoch began taking McEwen's side in every issue that divided the long-serving coalition partners. (The Australian, July 15, 1964, first edition front page: Strain in Cabinet, Liberal-CP row flares.) It was an issue that threatened to split the coalition government and open the way for the stronger Australian Labor Party to dominate Australian politics. It was the beginning of a long campaign that served McEwen well.


          McEwen repaid Murdoch's support later by aiding him to buy his valuable rural property Cavan and then arranged a clever subterfuge by which Murdoch was able to transfer a large sum of money from Australia to England to complete the purchase of The News of the World without obtaining the required authority from the Australian Treasury.


          After McEwen and Menzies retired, Murdoch transferred his support to the newly elected Leader of the Australian Labor Party, Gough Whitlam, who was elected in 1972 on a social platform that included universal free health care, free education for all Australians to tertiary level, recognition of the People's Republic of China and public ownership of Australia's oil, gas and mineral resources.


          Rupert Murdoch's flirtation with Whitlam turned out to be brief. He had already started his short lived National Star newspaper in America and was seeking to strengthen his political contacts there.


          Asked about the Australian federal election, 2007, at the News Corporation annual general meeting in New York on 19 October 2007, its chairman Rupert Murdoch, once an Australian and now a citizen of the USA said, "I am not commenting on anything to do with Australian politics, I'm sorry. I always get into trouble when I do that." Pressed whether he believed Prime Minister John Howard should be re-elected he said: "I have nothing further to say. I'm sorry. Read our editorials in the papers. It'll be the journalists who decide that - the editors."


          


          United States of America


          In the US he has been a long-time supporter of the Republican Party and was a friend of Ronald Reagan. Regarding Pat Robertson's 1988 presidential bid, he said, "He's right on all the issues." Many Christian conservatives were dismayed when Robertson sold his television network to Murdoch. Murdoch's papers strongly supported George W. Bush in both the 2000 and 2004 presidential elections.


          Murdoch's publications worldwide tend to adopt conservative views. During the buildup to the 2003 invasion of Iraq, all 175 Murdoch-owned newspapers worldwide editorialized in favour of the war. Murdoch also served on the board of directors of the libertarian Cato Institute. News Corp-owned Fox News is often criticized for a strong conservative and anti-liberal bias.


          On May 8, 2006, the Financial Times reported that Murdoch would be hosting a fundraiser for Senator Hillary Clinton's (D-New York) Senate reelection campaign. Murdoch's New York Post newspaper opposed Clinton's Senate run in 2000.


          In May 2007, Murdoch made a $5 billion offer to purchase Dow Jones, owner of the Wall Street Journal. At the time, the Bancroft family, who controlled 64% of the shares, outspokenly declined the offer, opposing Murdoch's often-used strategy of large employee cuts and "gutting" pre-existing systems. Later, the Bancroft family confirmed a willingness to consider a sale--aside from Murdoch, the Associated Press reported that supermarket billionaire Ron Burkle and Internet entrepreneur Brad Greenspan were among other interested parties. On August 1, 2007, the BBC's "News and World Report" and NPR's Marketplace radio programs reported that Murdoch bought Dow Jones; the news was received with mixed reactions.


          


          United Kingdom


          In Britain, he formed a close alliance with Margaret Thatcher, and The Sun was widely credited with helping John Major win an unexpected election victory in the 1992 general election. However, in the general elections of 1997, 2001 and 2005, Murdoch's papers were either neutral or supported Labour under Tony Blair. This has led some critics to argue that Murdoch simply supports the incumbent parties (or those who seem most likely to win an upcoming election) in the hope of influencing government decisions that may affect his businesses. The Labour Party under Blair had moved significantly to the Right on many economic issues prior to 1997. Murdoch identifies himself as a libertarian.


          In a speech in New York, Rupert Murdoch said that the UK Prime Minister Tony Blair said the BBC coverage of the Hurricane Katrina disaster was full of hatred of America. Murdoch is a strong critic of the BBC, which he believes has a left wing bias.


          In 1998, Rupert Murdoch made a failed attempt to buy footballing power Manchester United FC. He offered 625 million. It was the largest amount of money anyone had offered for a sports club. It was rejected by the United Kingdom's Competition Commission, citing that the acquisition would have "hurt competition in the broadcast industry and the quality of British football".


          On June 28, 2006 the BBC reported that Murdoch and News Corporation are flirting with idea of backing Tory leader David Cameron at the next General Election. However in a recent interview, when asked what he thought of the new Conservative leader, Murdoch replied "Not much".


          In 2006, the UKs Independent newspaper reported that Murdoch was to offer Tony Blair a senior role in his global media company News Corp. when the UK prime minister stood down from office.


          He is also accused by former Solidarity MSP Tommy Sheridan having a personal vendetta against him and of conspiring with MI5 to produce a video of him confessing to having affairs - allegations which Sheridan had previously sued News International over and won. On being arrested for perjury following the case Sheridan claimed that the charges were "orchestrated and influenced by the powerful reach of the Murdoch empire"


          


          Personal life


          Murdoch has been married three times. In 1956 he married Patricia Booker, a former shop assistant and air hostess from Melbourne, with whom he had his first child, a daughter Prudence Murdoch, born in 1958. Pat did not like Adelaide with its extremes of weather and where she had few friends and Rupert was frequently away building the foundations of his future empire. They divorced in 1967. In the same year, he married Anna Trv, an Estonian-born cadet journalist working for his Sydney newspaper The Daily Telegraph.


          Trv and Murdoch had three children: Elisabeth Murdoch (born in Sydney, Australia August 22, 1968), Lachlan Murdoch (born in London, UK September 8, 1971), and James Murdoch, (born in Wimbledon, UK December 13, 1972). Murdoch's companies published two novels by his then wife: Family Business (1988) and Coming to Terms (1991); both were seen as being vanity publications. Anna and Rupert divorced acrimoniously in June, 1999.


          
            [image: Wendi Deng Murdoch]

            
              Wendi Deng Murdoch
            

          


          Anna Murdoch received a settlement of US$ 1.2 Billion assets. Seventeen days after the divorce, on June 25, 1999, Murdoch, then 68, married Chinese born Deng Wendi, later changed to Wendi Deng. She was then 30, a recent Yale School of Management graduate and newly appointed vice-president of STAR TV. Anna Murdoch was also remarried, in October 1999, to William Mann.


          Murdoch has since had two children with Deng: Grace (born in New York November 19, 2001) and Chloe (born in New York July 17, 2003).


          Murdoch's eldest son Lachlan, formerly the deputy chief operating officer at the News Corporation and the publisher of the New York Post, was Murdoch's heir apparent before resigning from his executive posts at the global media company at the end of July 2005. Lachlan's departure left James, chief executive of the satellite television service British Sky Broadcasting since November 2003, as the only Murdoch scion still directly involved with the company's operations, though Lachlan has agreed to remain on the News Corporation's board.


          After graduating from Vassar College and marrying classmate Elkin Kwesi Pianim (the son of Ghanaian financial and political mogul Kwame Pianim) in 1993, Murdoch's daughter Elisabeth, along with her husband, purchased a pair of NBC-affiliate television stations KSBW and KSBY in California on a $35 million loan from her father. By quickly re-organizing and re-selling them at a $12 million profit, Elisabeth emerged in 1995 as an unexpected rival to her brothers for eventual leadership of the publishing dynasty's empire. But after quarreling publicly with her assigned mentor Sam Chisholm at BSkyB, she veered out on her own as a television and film producer in London, where she has enjoyed independent success in conjunction with her second husband, Matthew Freud.


          It is unknown whether Murdoch will remain as News Corp's CEO indefinitely. The American cable television entrepreneur John Malone was for a time the second largest voting shareholder in News Corporation after Murdoch himself potentially undermining the family's control. In 2007, the company announced that it would sell certain assets and provide cash to Malone's company in exchange for the cancellation of their stock. Murdoch in 2007 issued his older children with equal voting stock perhaps to test their individual interest and ability to run the company according to standards he has set.


          


          Criticism and controversy


          In 1999, The Economist reported that Newscorp Investments had made 1.4 billion ($2.1 billion) in profits over the previous 11 years but had paid no net corporation tax. It further reported, after an examination of what was available of the accounts, that Newscorp would normally have expected to pay a corporate tax of approximately $350 million. The article explained that the corporation's complex structure, international scope and use of offshore havens allowed News Corporation to avoid tax.


          Rupert Murdoch's Fox News Channel has been criticized for being politically conservative and advocating for conservative policies and candidates. The network is criticised in the 2004 documentary Outfoxed: Rupert Murdoch's War on Journalism, which was produced and directed by Robert Greenwald. An article by Professor Roy Greenslade in Guardian Unlimited pointed out that elsewhere in Murdoch's media empire all 175 newspapers owned by him editorialised in favour of the Iraq war.
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              	Capital

              (and largest city)

              	Moscow

            


            
              	Official languages

              	Russian official throughout nation; twenty-seven others co-official in various regions
            


            
              	Demonym

              	Russian
            


            
              	Government

              	Federal semi-presidential republic
            


            
              	-

              	President

              	Dmitry Medvedev
            


            
              	-

              	Prime Minister

              	Vladimir Putin
            


            
              	Founded (862)1

              	Novgorodians invited prince Rurik to keep law and order, thus giving birth to the Rurik dynasty that ruled over all Russian lands throughout more than 700 years
            


            
              	Area
            


            
              	-

              	Total

              	17,075,400km( 1st)

              6,592,800 sqmi
            


            
              	-

              	Water(%)

              	13
            


            
              	Population
            


            
              	-

              	2008estimate

              	142,008,838( 9th)
            


            
              	-

              	2002census

              	145,166,731
            


            
              	-

              	Density

              	8.3/km( 209th)

              21.5/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	$2.088trillion( 6th)
            


            
              	-

              	Per capita

              	$14,692( 52nd)
            


            
              	GDP (nominal)

              	2007estimate
            


            
              	-

              	Total

              	$1.290trillion( 10th)
            


            
              	-

              	Per capita

              	$9,075( 54th)
            


            
              	Gini(2005)

              	40.5
            


            
              	HDI(2005)

              	▲ 0.802(high)( 67th)
            


            
              	Currency

              	Ruble ( RUB)
            


            
              	Time zone

              	( UTC+2 to +12)
            


            
              	-

              	Summer( DST)

              	( UTC+3 to +13)
            


            
              	Internet TLD

              	.ru ( .su reserved), ( .рф2 proposed)
            


            
              	Calling code

              	+7
            


            
              	1

              	The Russian Federation is the successor to earlier forms of continuous statehood, starting from 9 century AD when Rurik, a viking warrior, establishes "Russ" or "Rhos" state at Novgorod, traditionally taken as the beginning of Russian statehood
            


            
              	2

              	The .рф Top-level domain has been proposed for the Russian Federation as of 2008 and will only accept domains which use the Cyrillic alphabet.
            

          


          Russia (Russian: Россия, Rossiya), also the Russian Federation (Russian: Российская Федерация, Rossiyskaya Federatsiya), is a transcontinental country extending over much of northern Eurasia. It is a semi-presidential republic comprising 83 federal subjects. Russia shares land borders with the following countries (counter-clockwise from northwest to southeast): Norway, Finland, Estonia, Latvia, Lithuania ( Kaliningrad Oblast), Poland (Kaliningrad Oblast), Belarus, Ukraine, Georgia, Azerbaijan, Kazakhstan, China, Mongolia and North Korea. It is also close to the U.S. state of Alaska, Sweden, Denmark, Turkey and Japan across relatively small stretches of water (the Bering Strait, the Baltic Sea, the Black Sea and La Prouse Strait, respectively).


          At 17,075,400 square kilometers, Russia is by far the largest country in the world, covering more than an eighth of the Earths land area; with 142 million people, it is the ninth largest by population. It extends across the whole of northern Asia and 40% of Europe, spanning 11 time zones and incorporating a great range of environments and landforms. Russia has the world's largest mineral and energy resources, and is considered an energy superpower. It has the world's largest forest reserves and its lakes contain approximately one-quarter of the world's unfrozen fresh water.


          The nation's history began with that of the East Slavs. The Slavs emerged as a recognizable group in Europe between the 3rd and 8th centuries AD. Founded and ruled by Vikings and their descendants, the first East Slavic state, Kievan Rus', arose in the 9th century and adopted Christianity from the Byzantine Empire in 988, beginning the synthesis of Byzantine and Slavic cultures that defined Russian culture for the next millennium. Kievan Rus' ultimately disintegrated and the lands were divided into many small feudal Russian states. The most powerful successor state to Kievan Rus' was Moscow, which served as the main force in the Russian reunification process and independence struggle against the Golden Horde. Moscow gradually reunified the surrounding Russian principalities and came to dominate the cultural and political legacy of Kievan Rus'. By the 18th century, the nation had greatly expanded through conquest, annexation and exploration to become the huge Russian Empire, stretching from Poland eastward to the Pacific Ocean.


          Russia established worldwide power and influence from the times of the Russian Empire to being the largest and leading constituent of the Soviet Union, the world's first and largest constitutionally socialist state and a recognized superpower. The nation can boast a long tradition of excellence in every aspect of the arts and sciences. The Russian Federation was founded following the dissolution of the Soviet Union in 1991, but is recognized as the continuing legal personality of the Soviet Union. Russia is a permanent member of the United Nations Security Council and a leading member of the Commonwealth of Independent States and the G8. It is one of the five recognized nuclear weapons states and possesses the world's largest stockpile of weapons of mass destruction.


          


          Geography


          The Russian Federation stretches across much of the north of the super-continent of Eurasia. Because of its size, Russia displays both monotony and diversity. As with its topography, its climates, vegetation, and soils span vast distances. From north to south the East European Plain is clad sequentially in tundra, coniferous forest ( taiga), mixed and broad-leaf forests, grassland ( steppe), and semi-desert (fringing the Caspian Sea) as the changes in vegetation reflect the changes in climate. Siberia supports a similar sequence but is taiga. The country contains 23 World Heritage Sites and 40 UNESCO Biosphere reserves.


          


          Topography


          The two widest separated points in Russia are about 8,000km (5,000mi) apart along a geodesic line. These points are: the boundary with Poland on a 60km long (40-mi long) spit of land separating the Gulf of Gdańsk from the Vistula Lagoon; and the farthest southeast of the Kuril Islands, a few miles off Hokkaidō Island, Japan. The points which are furthest separated in longitude are 6,600km (4,100mi) apart along a geodesic. These points are: in the West, the same spit; in the East, the Big Diomede Island (Ostrov Ratmanova). The Russian Federation spans 11 time zones.
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          Russia has the world's largest forest reserves and is known as "the lungs of Europe", second only to the Amazon Rainforest in the amount of carbon dioxide it absorbs. It provides a huge amount of oxygen for not just Europe, but the world. With access to three of the world's oceansthe Atlantic, Arctic, and PacificRussian fishing fleets are a major contributor to the world's fish supply. The Caspian is the source of what is considered the finest caviar in the world.
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          Most of Russia consists of vast stretches of plains that are predominantly steppe to the south and heavily forested to the north, with tundra along the northern coast. Mountain ranges are found along the southern borders, such as the Caucasus (containing Mount Elbrus, Russia's and Europe's highest point at 5,642m/ 18,511ft) and the Altai, and in the eastern parts, such as the Verkhoyansk Range or the volcanoes on Kamchatka. The Ural Mountains form a north-south range that divides Europe and Asia, rich in mineral resources. Russia possesses 10% of the world's arable land.


          Russia has an extensive coastline of over 37,000 kilometers (23,000mi) along the Arctic and Pacific Oceans, as well as the Baltic Sea, Sea of Azov, Black and Caspian seas. The Barents Sea, White Sea, Kara Sea, Laptev Sea, East Siberian Sea, Chukchi Sea, Bering Sea, Sea of Okhotsk and the Sea of Japan are linked to Russia. Major islands and archipelagos include Novaya Zemlya, the Franz Josef Land, the Severnaya Zemlya, the New Siberian Islands, Wrangel Island, the Kuril Islands and Sakhalin. The Diomede Islands (one controlled by Russia, the other by the United States) are just three kilometers (1.9mi) apart, and Kunashir Island is about twenty kilometers (12mi) from Hokkaidō.


          Russia has thousands of rivers and inland bodies of water, providing it with one of the world's largest surface water resources. The most prominent of Russia's bodies of fresh water is Lake Baikal, the world's deepest, purest and most capacious freshwater lake. Lake Baikal alone contains over one fifth of the world's fresh surface water. Of its 100,000 rivers, The Volga is the most famousnot only because it is the longest river in Europe but also because of its major role in Russian history. Major lakes include Lake Baikal, Lake Ladoga and Lake Onega. Russia has a wide natural resource base unmatched by any other country, including major deposits of petroleum, natural gas, coal, timber and mineral resources.


          


          Climate


          The climate of the Russian Federation formed under the influence of several determining factors. The enormous size of the country and the remoteness of many areas from the sea result in the dominance of the continental climate, which is prevalent in European and Asian Russia except for the tundra and the extreme southeast. Mountains in the south obstructing the flow of warm air masses from the Indian Ocean and the plain of the west and north makes the country open to Arctic and Atlantic influences.


          Throughout much of the territory there are only two distinct seasons winter and summer; spring and autumn are usually brief periods of change between extremely low temperatures and extremely high. The coldest month is January (on the shores of the seaFebruary), the warmest usually is July. Great ranges of temperature are typical. In winter, temperatures get colder both from south to north and from west to east. Summers can be quite hot and humid, even in Siberia. A small part of Black Sea coast around Sochi is considered in Russia to have subtropical climate. The continental interiors are the driest areas.


          


          History


          


          Early periods
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          In prehistoric times, the vast steppes of Southern Russia were home to disunited tribes of nomadic pastoralists. In classical antiquity, the Pontic Steppe was known as Scythia. Remnants of these steppe civilizations were discovered in the course of the 20th century in such places as Ipatovo, Sintashta, Arkaim, and Pazyryk. In the latter part of the eighth century BC, Greek traders brought classical civilization to the trade emporiums in Tanais and Phanagoria. Between the third and sixth centuries BC, the Bosporan Kingdom, a Hellenistic polity which succeeded the Greek colonies, was overwhelmed by successive waves of nomadic invasions, led by warlike tribes, such as the Huns and Turkic Avars. A Turkic people, the Khazars, ruled the lower Volga basin steppes between the Caspian and Black Seas until the 8th century.
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          The ancestors of modern Russians are the Slavic tribes, whose original home is thought by some scholars to have been the wooded areas of the Pinsk Marshes. Moving into the lands vacated by the migrating Germanic tribes, the Early East Slavs gradually settled Western Russia in two waves: one moving from Kiev toward present-day Suzdal and Murom and another from Polotsk toward Novgorod and Rostov. From the 7th century onwards, the East Slavs constituted the bulk of the population in Western Russia and slowly but peacefully assimilated the native Finno-Ugric tribes, including the Merya, the Muromians, and the Meshchera.


          


          Kievan Rus
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          Scandinavian Norsemen, called "Vikings" in Western Europe and " Varangians" in the East, combined piracy and trade in their roamings over much of Northern Europe. In the mid-9th century, they ventured along the waterways extending from the eastern Baltic to the Black and Caspian Seas. According to the earliest Russian chronicle, a Varangian named Rurik was elected ruler ( konung or knyaz) of Novgorod around the year 860; his successors moved south and extended their authority to Kiev, which had been previously dominated by the Khazars.


          In the 10th to 11th centuries this state of Kievan Rus' became the largest and most prosperous in Europe. The reigns of Vladimir the Great (980-1015) and his son Yaroslav I the Wise (1019-1054) constitute the Golden Age of Kiev, which saw the acceptance of Orthodox Christianity and the creation of the first East Slavic written legal code, the Russkaya Pravda.


          In the 11th and 12th centuries, constant incursions by nomadic Turkic tribes, such as the Kipchaks and the Pechenegs, caused a massive migration of Slavic populations to the safer, heavily forested regions of the north, particularly to the area known as Zalesye. Like many other parts of Eurasia, these territories were overrun by the Mongols. The invaders, later known as Tatars, formed the state of the Golden Horde, which pillaged the Russian principalities and ruled the southern and central expanses of Russia for over three centuries. Mongol rule retarded the country's economic and social development. However, the Novgorod Republic together with Pskov retained some degree of autonomy during the time of the Mongol yoke and was largely spared the atrocities that affected the rest of the country. Led by Alexander Nevsky, Novgorodians repelled the Germanic crusaders who attempted to colonize the region. Kievan Rus' ultimately disintegrated as a state because of in-fighting between members of the princely family that ruled it collectively. Kiev's dominance waned, to the benefit of Vladimir-Suzdal in the north-east, Novgorod in the north-west, and Galicia-Volhynia in the south-west. Conquest by the Golden Horde in the 13th century was the final blow and resulted in the destruction of Kiev in 1240. Galicia-Volhynia was eventually absorbed into the Polish-Lithuanian Commonwealth, while the Mongol-dominated Vladimir-Suzdal and the independent Novgorod Republic, two regions on the periphery of Kiev, established the basis for the modern Russian nation.


          


          Grand Duchy of Moscow and Tsardom of Russia
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          The most powerful successor state to Kievan Rus' was Grand Duchy of Moscow. It would annex rivals such as Tver and Novgorod, and eventually become the basis of the modern Russian state. After the fall of Constantinople in 1453, Moscow claimed succession to the legacy of the Eastern Roman Empire. While still under the domain of the Mongol-Tatars and with their connivance, the Duchy of Moscow (or "Muscovy") began to assert its influence in Western Russia in the early 14th century. Assisted by the Russian Orthodox Church and Saint Sergius of Radonezh's spiritual revival, Russia inflicted a defeat on the Mongol-Tatars in the Battle of Kulikovo (1380). Ivan III (Ivan the Great) eventually threw off the control of the invaders, consolidated surrounding areas under Moscow's dominion and was the first to take the title "grand duke of all the Russias".


          In 1547, Ivan IV (Ivan the Terrible) was officially crowned the first Tsar of Russia. During his long reign, Ivan IV annexed the Tatar khanates ( Kazan, Astrakhan) along the Volga River and transformed Russia into a multiethnic and multiconfessional state. Ivan IV promulgated a new code of laws ( Sudebnik of 1550), established the first Russian feudal representative body ( Zemsky Sobor) and introduced local self-management into the rural regions. But Ivan IV's rule was also marked by the long and unsuccessful Livonian War against the coalition of Poland, Lithuania, and Sweden for access to the Baltic coast and sea trade. The military losses, epidemics and poor harvests weakened the state, and the Crimean Tatars were able to burn down Moscow. The death of Ivan's sons, combined with famine (16011603), led to the civil war and foreign intervention of the Time of Troubles in the early 1600s. By the mid-17th century there were Russian settlements in Eastern Siberia, on the Chukchi Peninsula, along the Amur River, and on the Pacific coast. The Bering Strait between North America and Asia was first sighted by a Russian explorer in 1648.


          


          Imperial Russia
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          Under the Romanov dynasty and Peter I (Peter the Great), the Russian Empire became a world power. Ruling from 1682 to 1725, Peter defeated Sweden in the Great Northern War, forcing it to cede West Karelia and Ingria (two regions lost by Russia in the Time of Troubles), Estland, and Livland, securing Russia's access to the sea and sea trade. It was in Ingria that Peter founded a new capital, Saint Petersburg. Peter's reforms brought considerable Western European cultural influences to Russia. Catherine II (Catherine the Great), who ruled from 1762 to 1796, continued the efforts to establish Russia as one of the Great Powers of Europe. In alliance with Prussia and Austria, Russia stood against Napoleon's France and eliminated its rival Poland-Lithuania in a series of partitions, gaining large areas of territory in the west. As a result of its victories in the Russo-Turkish War, by the early 19th century Russia had made significant territorial gains in Transcaucasia. Napoleon's invasion failed miserably as obstinate Russian resistance combined with the bitterly cold Russian winter dealt him a disastrous defeat, in which more than 95% of his invading force perished. The officers in the Napoleonic Wars brought ideas of liberalism back to Russia with them and even attempted to curtail the tsar's powers during the abortive Decembrist revolt of 1825, which was followed by several decades of political repression.
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          The prevalence of serfdom and the conservative policies of Nicolas I impeded the development of Russia in the mid-nineteenth century. Nicholas's successor Alexander II (18551881) enacted significant reforms, including the abolition of serfdom in 1861; these "Great Reforms" spurred industrialization. However, many socio-economic conflicts were aggravated during Alexander IIIs reign and under his son, Nicholas II. Harsh conditions in factories created mass support for the revolutionary socialist movement. In January 1905, striking workers peaceably demonstrated for reforms in Saint Petersburg but were fired upon by troops, killing and wounding hundreds. The abject failure of the Tsar's military forces in the initially-popular Russo-Japanese War, and the event known as " Bloody Sunday", ignited the Russian Revolution of 1905. Although the uprising was swiftly put down by the army and although Nicholas II retained much of his power, he was forced to concede major reforms, including granting the freedoms of speech and assembly, the legalization of political parties and the creation of an elected legislative assembly, the Duma; however, the hopes for basic improvements in the lives of industrial workers were unfulfilled.


          Russia entered World War I in aid of its ally Serbia and fought a war across three fronts while isolated from its allies. Russia did not want war but felt that the only alternative was German domination of Europe. Although the army was far from defeated in 1916, the already-existing public distrust of the regime was deepened by the rising costs of war, casualties (Russia suffered the highest number of both military and civilian deaths of the Entente Powers), and tales of corruption and even treason in high places, leading to the outbreak of the Russian Revolution of 1917. A series of uprisings were organized by workers and peasants throughout the country, as well as by soldiers in the Russian army, who were mainly of peasant origin. Many of the uprisings were organized and led by democratically-elected councils called Soviets. The February Revolution overthrew the Russian monarchy, which was replaced by a shaky coalition of political parties that declared itself the Provisional Government. The abdication marked the end of imperial rule in Russia, and Nicholas and his family were imprisoned and later executed during the Civil War. While initially receiving the support of the Soviets, the Provisional Government proved unable to resolve many problems which had led to the February Revolution. The second revolution, the October Revolution, led by Vladimir Lenin, overthrew the Provisional Government and created the worlds first Communist state.


          


          Soviet Russia
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          Following the October Revolution, a civil war broke out between the new regime and the Socialist Revolutionaries, Mensheviks, and the White movement. The Treaty of Brest-Litovsk concluded hostilities with the Central Powers in World War I. Russia lost its Ukrainian, Polish and Baltic territories, and Finland by signing the treaty. The Allied powers launched a military intervention in support of anti-Communist forces and both the Bolsheviks and White movement carried out campaigns of deportations and executions against each other, known respectively as the Red Terror and White Terror. By the end of the Civil War, some 20 million had died and the Russian economy and infrastructure were completely devastated. Following victory in the Civil War, the Russian SFSR together with three other Soviet republics formed the Soviet Union on December 30, 1922. The Russian Soviet Federative Socialist Republic dominated the Soviet Union for its entire 74-year history; the USSR was often referred to as "Russia" and its people as "Russians." The largest of the republics, Russia contributed over half the population of the Soviet Union. The Bolsheviks introduced free universal health care, education and social-security benefits, as well as the right to work and housing. Women's rights were greatly increased through new laws aimed to wipe away centuries-old inequalities. Notably, Russia became the first country in the world with full freedom of divorce and legalized abortion. After Lenin's death in 1924 Joseph Stalin consolidated power and became dictator. Stalin launched a command economy, rapid industrialization of the largely rural country and collectivization of its agriculture and the Soviet Union was transformed from an agrarian economy to a major industrial powerhouse in a short span of time.
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          On June 22, 1941, Nazi Germany invaded the Soviet Union with the largest and most powerful invasion force in human history, opening the largest theatre of the Second World War. Although the German army had considerable success early on, they suffered defeats after reaching the outskirts of Moscow and were dealt their first major defeat at the Battle of Stalingrad in the winter of 19421943. Soviet forces drove through Eastern Europe in 194445 and captured Berlin in May, 1945. In the conflict, Soviet military and civilian death toll were 10.6 million and 15.9 million respectively, accounting for half of all World War II casualties. The Soviet economy and infrastructure suffered massive devastation but the Soviet Union emerged as an acknowledged superpower. The Red Army occupied Eastern Europe after the war, including the eastern half of Germany; Stalin installed communist governments in these satellite states. Becoming the world's second nuclear weapons power, the USSR established the Warsaw Pact alliance and entered into a struggle for global dominance with the United States, which became known as the Cold War.


          Under Stalin's successor Nikita Khrushchev, the Soviet Union launched the world's first artificial satellite, Sputnik 1 and the Russian cosmonaut Yuri Gagarin became the first human being to orbit the Earth aboard the first manned spacecraft, Vostok 1. Tensions with the United States heightened when the two rivals clashed over the deployment of the U.S. Jupiter missiles in Turkey and Soviet missiles in Cuba. Following the ousting of Khrushchev, another period of rule by collective leadership ensued until Leonid Brezhnev established himself in the early 1970s as the pre-eminent figure in Soviet politics. Brezhnev's rule oversaw economic stagnation and the Soviet invasion of Afghanistan, which dragged on without success and with continuing casualties inflicted by insurgents. Soviet citizens became increasingly discontented with the war, ultimately leading to the withdrawal of Soviet forces by 1989.


          From 1985 onwards, Mikhail Gorbachev introduced the policies of glasnost (openness) and perestroika (restructuring) in an attempt to modernize the country. The USSR economy was the second largest in the world prior to the Soviet collapse. During its last years, the economy was afflicted by shortages of goods in grocery stores, huge budget deficits and explosive growth in money supply leading to inflation. In August 1991, an unsuccessful military coup against Gorbachev aimed at preserving the Soviet Union instead led to its collapse. In Russia, Boris Yeltsin came to power and declared the end of Communist rule. The USSR splintered into fifteen independent republics and was officially dissolved in December 1991. Boris Yeltsin was elected the President of Russia in June 1991, in the first direct presidential election in Russian history.


          


          Russian Federation
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          During and after the disintegration of the USSR when wide ranging reforms including privatisation and market and trade liberalization were being undertaken, the Russian economy went through a major crisis. This period was characterized by deep contraction of output, with GDP declining by roughly 50 percent between 1990 and the end of 1995 and industrial output declining by over 50 percent. In October 1991, Yeltsin announced that Russia would proceed with radical, market-oriented reform along the lines of " shock therapy", as recommended by the United States and International Monetary Fund. Price controls were abolished, privatization was started. Millions were plunged into poverty. According to the World Bank, whereas 1.5% of the population was living in poverty in the late Soviet era, by mid-1993 between 39% and 49% of the population was living in poverty. Delays in wage payment became a chronic problem with millions being paid months, even years late. Russia took up the responsibility for settling the USSR's external debts, even though its population made up just half of the population of the USSR at the time of its dissolution. The privatization process largely shifted control of enterprises from state agencies to groups of individuals with inside connections in the Government and the mafia. Violent criminal groups often took over state enterprises, clearing the way through assassinations or extortion. Corruption of government officials became an everyday rule of life. Many of the newly rich mobsters and businesspeople took billions in cash and assets outside of the country in an enormous capital flight. The long and wrenching depression was coupled with social decay. Social services collapsed and the birth rate plummeted while the death rate skyrocketed. The early and mid-1990s was marked by extreme lawlessness. Criminal gangs and organized crime flourished and murders and other violent crime spiraled out of control.


          
            [image: Moscow-City under construction. Moscow is the world's most expensive city to live in.]

            
              Moscow-City under construction. Moscow is the world's most expensive city to live in.
            

          


          In 1993 a constitutional crisis resulted in the worst civil strife in Moscow since the October Revolution. President Boris Yeltsin illegally dissolved the country's legislature which opposed his moves to consolidate power and push forward with unpopular neo-liberal reforms; in response, legislators barricaded themselves inside the White House, impeached Yeltsin and elected a new President and major protests against Yeltsin's government resulted in hundreds killed. With military support, Yeltsin sent the army to besiege the parliament building and disperse its defenders and used tanks and artillery to eject the legislators.


          The 1990s were plagued by armed ethnic conflicts in the North Caucasus. Such conflicts took a form of separatist Islamist insurrections against federal power (most notably in Chechnya), or of ethnic/clan conflicts between local groups (e.g., in North Ossetia-Alania between Ossetians and Ingushs, or between different clans in Chechnya). Since the Chechen separatists declared independence in the early 1990s, an intermittent guerrilla war ( First Chechen War, Second Chechen War) has been fought between disparate Chechen rebel groups and the Russian military. Terrorist attacks against civilians carried out by Chechen separatists, most notably the Moscow theatre hostage crisis and Beslan school siege, caused hundreds of deaths and drew worldwide attention. High budget deficits and the 1997 Asian Financial Crisis caused the financial crisis of 1998 and resulted in further GDP decline. On December 31, 1999 Boris Yeltsin resigned from the presidency, handing the post to the recently appointed prime minister, Vladimir Putin, who then won the 2000 election. Putin won popularity for suppressing the Chechen insurgency, although sporadic violence still occurs throughout the North Caucasus. High oil prices and initially weak currency followed by increasing domestic demand, consumption and investments has helped the economy grow for nine straight years, alleviating the standard of living and increasing Russia's clout on the world stage. While many reforms made under Putins rule have been generally criticized by Western nations as un-democratic, Putin's leadership over the return of order, stability and progress has won him widespread popularity in Russia, as well as recognition abroad.


          


          Government and politics


          
            [image: The State Duma building]

            
              The State Duma building
            

          


          According to the Constitution, which was adopted by national referendum on December 12, 1993 following the 1993 Russian constitutional crisis, Russia is a federation and a semi-presidential republic, wherein the President is the head of state and the Prime Minister is the head of government. The Russian Federation is fundamentally structured as a representative democracy. Executive power is exercised by the government. Legislative power is vested in both the government and the two chambers of the Federal Assembly. The government is regulated by a system of checks and balances defined by the Constitution of the Russian Federation, which serves as the country's supreme legal document and as a social contract for the people of the Russian Federation.


          


          The federal government is composed of three branches:


          
            	Legislative: The bicameral Federal Assembly, made up of the State Duma and the Federation Council makes federal law, declares war, approves treaties, has the power of the purse, and has power of impeachment, by which it can remove sitting members of the government.


            	Executive: The president is the commander-in-chief of the military, can veto legislative bills before they become law, and appoints the Cabinet and other officers, who administer and enforce federal laws and policies.


            	Judiciary: The Constitutional Court, Supreme Court, Supreme Court of Arbitration and lower federal courts, whose judges are appointed by the Federation Council on the recommendation of the president, interpret laws and can overturn laws they deem unconstitutional.

          


          According to the Constitution of Russia, constitutional justice in the court is based on the equality of all citizens, judges are independent and subject only to the law, trials are to be open and the accused is guaranteed a defense. Since 1996, Russia has instituted a moratorium on the death penalty in Russia, although capital punishment has not been abolished by law.


          The president is elected by popular vote for a four-year term (eligible for a second term but constitutionally barred for a third consecutive term); election last held 2 March 2008. Ministries of the government are composed of the premier and his deputies, ministers, and selected other individuals; all are appointed by the president. The national legislature is the Federal Assembly, which consists of two chambers; the 450-member State Duma and the 176-member Federation Council. Leading political parties in Russia include United Russia, the Communist Party, the Liberal Democratic Party of Russia and Fair Russia.


          


          Subdivisions


          
            	Federal subjects

          


          The Russian Federation comprises 83 federal subjects. These subjects have equal representationtwo delegates eachin the Federation Council. However, they differ in the degree of autonomy they enjoy.


          
            	46 oblasts (provinces): most common type of federal subjects, with federally appointed governor and locally elected legislature.


            	21 republics: nominally autonomous; each has its own constitution, president, and parliament. Republics are allowed to establish their own official language alongside Russian but are represented by the federal government in international affairs. Republics are meant to be home to specific ethnic minorities.


            	Nine krais (territories): essentially the same as oblasts. The "territory" designation is historic, originally given to frontier regions and later also to administrative divisions that comprised autonomous okrugs or autonomous oblasts.


            	Four autonomous okrugs (autonomous districts): originally autonomous entities within oblasts and krais created for ethnic minorities, their status was elevated to that of federal subjects in the 1990s. With the exception of Chukotka Autonomous Okrug, all autonomous okrugs are still administratively subordinated to a krai or an oblast of which they are a part.


            	One autonomous oblast (the Jewish Autonomous Oblast): originally autonomous oblasts were administrative units subordinated to krais. In 1990, all of them except the Jewish AO were elevated in status to that of a republic.


            	Two federal cities (Moscow and St.Petersburg): major cities that function as separate regions.

          


          
            	Federal districts and economic regions

          


          Federal subjects are grouped into seven federal districts, each administered by an envoy appointed by the President of Russia. Unlike the federal subjects, the federal districts are not a subnational level of government, but are a level of administration of the federal government. Federal districts' envoys serve as liaisons between the federal subjects and the federal government and are primarily responsible for overseeing the compliance of the federal subjects with the federal laws.
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          Foreign relations and military


          


          The Russian Federation is recognized in international law as continuing the legal personality of the former Soviet Union. Russia continues to implement the international commitments of the USSR, and has assumed the USSR's permanent seat on the UN Security Council, membership in other international organizations, the rights and obligations under international treaties and property and debts. Russia has a multifaceted foreign policy. It maintains diplomatic relations with 178 countries and has 140 embassies. Russia's foreign policy is determined by the President and implemented by the Ministry of Foreign Affairs.


          As one of five permanent members of the UN Security Council, Russia plays a major role in maintaining international peace and security, and plays a major role in resolving international conflicts by participating in the Quartet on the Middle East, the Six-party talks with North Korea, promoting the resolution of the Kosovo conflict and resolving nuclear proliferation issues. Russia is a member of the Group of Eight (G8) industrialized nations, the Council of Europe, OSCE and APEC. Russia usually takes a leading role in regional organizations such as the CIS, EurAsEC, CSTO, and the SCO. Former President Vladimir Putin had advocated a strategic partnership with close integration in various dimensions including establishment of four common spaces between Russia and the EU. Since the collapse of the Soviet Union, Russia has developed a friendlier, albeit volatile relationship with NATO. The NATO-Russia Council was established in 2002 to allow the 26 Allies and Russia to work together as equal partners to pursue opportunities for joint collaboration.


          
            [image: Russian paratroopers at an exercise in Kazakhstan]

            
              Russian paratroopers at an exercise in Kazakhstan
            

          


          Russia assumed control of Soviet assets abroad and most of the Soviet Union's production facilities and defense industries are located in the country. The Russian military is divided into the Ground Forces, Navy, and Air Force. There are also three independent arms of service: Strategic Rocket Forces, Military Space Forces, and the Airborne Troops. In 2006, the military had 1.037 million personnel on active duty. Russia has the largest stockpile of nuclear weapons in the world. It has the second largest fleet of ballistic missile submarines and is the only country apart from the U.S. with a modern strategic bomber force. The country has a large and fully indigenous arms industry, producing all of its own military equipment. Russia is the world's top supplier of weapons, a spot it has held since 2001, accounting for around 30% of worldwide weapons sales and exporting weapons to about 80 countries. Following the Soviet practice, it is mandatory for all male citizens aged 1827 to be drafted for two years' Armed Forces service, though various problems associated with this is why the armed forces are from 2008 reducing the conscription term from 18 months to 12, and plan to increase contract servicemen to compose 70% of the armed forces by 2010. Defense expenditure has quadrupled over the past six years. Official government military spending for 2008 is $40 billion, though various sources, including US intelligence, and the International Institute for Strategic Studies, have estimated Russias military expenditures to be considerably higher. Currently, the military is undergoing a major equipment upgrade with about $200 billion on procurement of military equipment between 2006 and 2015.


          


          Economy
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          Since the turn of the century, rising oil prices, increased foreign investment, higher domestic consumption and greater political stability have bolstered economic growth in Russia. The country ended 2007 with its ninth straight year of growth, averaging 7% annually since the financial crisis of 1998. In 2007, Russia's GDP was $2.076 trillion (est. PPP), the 7th largest in the world, with GDP growing 8.1% from the previous year. Growth was primarily driven by non-traded services and goods for the domestic market, as opposed to oil or mineral extraction and exports. The average salary in Russia was $640 per month in early 2008, up from $80 in 2000. Approximately 14% of Russians lived below the national poverty line in 2007, significantly down from 40% in 1998 at the worst of the post-Soviet collapse. Unemployment in Russia was at 6% in 2007, down from about 12.4% in 1999.
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          Russia has the world's largest natural gas reserves, the second largest coal reserves and the eighth largest oil reserves. It is the world's leading natural gas exporter and the second leading oil exporter. Oil, natural gas, metals, and timber account for more than 80% of Russian exports abroad. Since 2003, however, exports of natural resources started decreasing in economic importance as the internal market strengthened considerably. Despite higher energy prices, oil and gas only contribute to 5.7% of Russia's GDP and the government predicts this will drop to 3.7% by 2011. Russia is also considered well ahead of most other resource-rich countries in its economic development, with a long tradition of education, science, and industry. The country has more higher education graduates than any other country in Europe.


          A simpler, more streamlined tax code adopted in 2001 reduced the tax burden on people, and dramatically increased state revenue. Russia has a flat personal income tax rate of 13 percent. This ranks it as the country with the second most attractive personal tax system for single managers in the world after the United Arab Emirates, according to a 2007 survey by investment services firm Mercer Human Resource Consulting. The federal budget has run surpluses since 2001 and ended 2007 with a surplus of 6% of GDP. Over the past several years, Russia has used oil revenues from its Stabilization Fund of the Russian Federation to prepay all Soviet-era sovereign debt to Paris Club creditors and the IMF. Oil export earnings have allowed Russia to increase its foreign reserves from $12 billion in 1999 to some $470 billion at the end of 2007, the third largest reserves in the world. The country has also been able to substantially reduce its formerly massive foreign debt.


          The economic development of the country though has been uneven geographically with the Moscow region contributing a disproportionately high amount of the country's GDP. Much of Russia, especially indigenous and rural communities in Siberia, lags significantly behind. Nevertheless, the middle class has grown from just 8 million persons in 2000 to 55 million persons in 2006. Russia is home to the largest number of billionaires in the world after the United States, gaining 50 billionaires in 2007 for a total of 110.


          Over the last five years, fixed capital investments have averaged real gains greater than 10% per year and personal incomes have achieved real gains more than 12% per year. During this time, poverty has declined steadily and the middle class has continued to expand. Russia has also improved its international financial position since the 1998 financial crisis. A principal factor in Russia's growth has been the combination of strong growth in productivity, real wages, and consumption. Despite the country's strong economic performance since 1999, however, the World Bank lists several challenges facing the Russian economy including diversifying the economy, encouraging the growth of small and medium enterprises, building human capital and improving corporate governance. Inflation grew to about 12% by the end of 2007, up from 9% in 2006. The upward trend continued in the first quarter of 2008, driven largely by rising food costs.


          


          Demographics
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                	Russians

                	79.8%
              


              
                	Tatars

                	3.8%
              


              
                	Ukrainians

                	2.0%
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                	1.1%
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                	0.9%
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          According to preliminary estimates, the resident population of the Russian Federation on 1 January 2008 was 142 million people. In 2007, the population shrank by 237,800 people, or by 0.17% (in 2006 - by 532,600 people, or by 0.37%). Migration grew by 50.2% in 2007 to reach 274,000. The vast majority of migrants came from CIS states and were Russians or Russian-speaking. The Russian Federation is a diverse, multi-ethnic society, home to as many as 160 different ethnic groups and indigenous peoples. Though Russia's population is comparatively large, its population density is low because of the country's enormous size. Population is densest in European Russia, near the Ural Mountains, and in the southwest Siberia.


          73% of the population lives in urban areas. As of the 2002 Census, the two largest cities in Russia are Moscow (10,126,424 inhabitants) and Saint Petersburg (4,661,219). Eleven other cities have between one and two million inhabitants: Chelyabinsk, Kazan, Novosibirsk, Nizhny Novgorod, Omsk, Perm, Rostov-on-Don, Samara, Ufa, Volgograd, and Yekaterinburg. In 2006, 186,380 migrants arrived to the Russian Federation of which 95% came from CIS countries. There are also an estimated 10 million illegal immigrants from the ex-Soviet states in Russia.


          Russia's population peaked in 1991 at 148,689,000. The number of deaths during 2007 was 477,700 greater than the number of births. This is down from 687,100 in 2006. According to data published by the Russian Federal State Statistics Service, the mortality rate in Russia declined 4% in 2007, as compared to 2006, reaching some 2 million deaths, while the birth rate grew 8.3% year-on-year to an estimated 1.6 million live births. The primary causes of Russia's population decrease are a high death rate and low birth rate. While Russia's birth-rate is comparable to that of other European countries (11.3 births per 1000 people in 2007 compared to the European Union average of 10.00 per 1000) its population declines at much greater rate due to a substantially higher death rate (In 2007, Russia's death rate was 14.7 per 1000 people compared to the European Union average of 10.00 per 1000). However, the Russian health ministry predicts that by 2011, the death rate will equal the birth rate due to increases in fertility and decline in mortality.
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          Russia has a free education system guaranteed to all citizens by the Constitution, and has a literacy rate of 99.4%. The country came first in the world in the 2006 Progress in International Reading Literacy Study conducted by Boston College. Entry to higher education is highly competitive. As a result of great emphasis on science and technology in education, Russian medical, mathematical, scientific, and space and aviation research is still generally of a high order.


          The Russian Constitution grants a universal right to higher education free of charge through competitive entry. The Government allocates funding to pay the tuition fees within an established quota, or number of students for each state institution. This is considered crucial because it provides access to higher education to all skilled students, as opposed to only those who can afford it. In addition, students are paid a small stipend and provided with free housing. However, the institutions have to be funded entirely from the federal and regional budgets; institutions have found themselves unable to provide adequate teachers' salaries, students' stipends, and to maintain their facilities. To address the issue, many state institutions started to open commercial positions, which have been growing steadily since. Many private higher education institutions have emerged to address the need for a skilled work-force for high-tech and emerging industries and economic sectors.
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          Russia's constitution guarantees free, universal health care for all citizens. While Russia has more physicians, hospitals, and health care workers than almost any other country in the world, since the collapse of the Soviet Union the health of the Russian population has declined considerably as a result of social, economic, and lifestyle changes. As of 2007, the average life expectancy in Russia is 61.5 years for males and 73.9 years for females. The average Russian life expectancy of 67.7 years at birth is 10.8 years shorter than the overall figure in the European Union. The biggest factor contributing to this relatively low life expectancy for males is a high mortality rate among working-age males from preventable causes (e.g., alcohol poisoning, stress, smoking, traffic accidents, violent crimes). Mortality among Russian men rose by 60% since 1991, four to five times higher than in Europe. As a result of the large difference in life expectancy between men and women and because of the lasting effect of World War II, where Russia lost more men than any other nation in the world, the gender imbalance remains to this day and there are 0.859 males to every female.


          Heart diseases account for 56.7% of total deaths, with about 30% involving people still of working age. About 16 million Russians suffer from cardiovascular diseases, placing Russia second in the world, after Ukraine, in this respect. Death rates from homicide, suicide and cancer are also especially high. According to a 2007 survey by Romir Monitoring, 52% of men and 15% of women smoke. More than 260,000 lives are lost each year as a result of tobacco use. HIV/AIDS, virtually non-existent in the Soviet era, rapidly spread following the collapse, mainly through the explosive growth of intravenous drug use. According to official statistics, there are currently more than 364,000 people in Russia registered with HIV, but independent experts place the number significantly higher. In increasing efforts to combat the disease, the government increased spending on HIV control measures 20-fold in 2006, and the 2007 budget doubled that of 2006. Since the Soviet collapse, there has also been a dramatic rise in both cases of and deaths from tuberculosis, with the disease being particularly widespread amongst prison inmates.


          In an effort to stem Russias demographic crisis, the government is implementing a number of programs designed to increase the birth rate and attract more migrants to alleviate the problem. The government has doubled monthly child support payments and offered a one-time payment of 250,000 Rubles (around US$10,000) to women who had a second child since 2007. In 2007, Russia saw the highest birth rate since the collapse of the USSR. The First Deputy PM also said about 20 billion rubles (about US$1 billion) will be invested in new prenatal centres in Russia in 20082009. Immigration is increasingly seen as necessary to sustain the country's population.
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          Russia's 160 ethnic groups speak some 100 languages. According to the 2002 census, 142.6 million people speak Russian, followed by Tatar with 5.3 million and German with 2.9 million speakers. Russian is the only official state language, but the Constitution gives the individual republics the right to make their native language co-official next to Russian. Despite its wide dispersal, the Russian language is homogeneous throughout Russia. Russian is the most geographically widespread language of Eurasia and the most widely spoken Slavic language. Russian belongs to the Indo-European language family and is one of three (or, according to some authorities, four) living members of the East Slavic languages; the others being Belarusian and Ukrainian (and possibly Rusyn). Written examples of Old East Slavic (Old Russian) are attested from the 10th century onwards.


          Over a quarter of the world's scientific literature is published in Russian. Russian is also applied as a means of coding and storage of universal knowledge6070% of all world information is published in English and Russian languages. The language is one of the six official languages of the United Nations.
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          Christianity, Islam, Buddhism, and Judaism are Russias traditional religions, deemed part of Russia's "historical heritage" in a law passed in 1997. Estimates of believers widely fluctuate among sources, and some reports put the number of non-believers in Russia as high as 1648% of the population. Russian Orthodoxy is the dominant religion in Russia. 95% of the registered Orthodox parishes belong to the Russian Orthodox Church while there are a number of smaller Orthodox Churches. However, the vast majority of Orthodox believers do not attend church on a regular basis. Nonetheless, the church is widely respected by both believers and nonbelievers, who see it as a symbol of Russian heritage and culture. Smaller Christian denominations such as Roman Catholics, Armenian Gregorian and various Protestants exist.


          The ancestors of many of todays Russians adopted Orthodox Christianity in the 10th century. The 2007 International Religious Freedom Report published by the US Department of State said that approximately 100 million citizens consider themselves Russian Orthodox Christians. According to a poll by the Russian Public Opinion Research Centre, 63% of respondents considered themselves Russian Orthodox, 6% of respondents considered themselves Muslim and less than 1% considered themselves either Buddhist, Catholic, Protestant or Jewish. Another 12% said they believe in God, but did not practice any religion, and 16% said they are non-believers.


          It is estimated that Russia is home to some 1520 million Muslims. However, surveys say that there are only 7 to 9 million people who adhere to the Islamic faith in Russia. Russia also has an estimated 3 million to 4 million Muslim migrants from the ex-Soviet states. Most Muslims live in the Volga-Ural region, as well as in the North Caucasus, Moscow, Saint Petersburg and western Siberia. Buddhism is traditional for three regions of the Russian Federation: Buryatia, Tuva and Kalmykia. Some residents of the Siberian and Far Eastern regions, Yakutia, Chukotka, etc., practice pantheistic and pagan rites, along with the major religions. Induction into religion takes place primarily along ethnic lines. Slavs are overwhelmingly Orthodox Christian. Turkic speakers are predominantly Muslim, although several Turkic groups in Russia are not.
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                    Съ нами Богъ!

                    Sʺ nami Bogʺ!

                    (God is with us!)
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                    " God Save the Tsar!"
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                    	Monarchy
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                    	Peter the Great
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                    	Nicholas II
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                    	State Duma
                  


                  
                    	History

                    	
                  


                  
                    	-Accession of Peter I

                    	May 7, 1682 NS,

                    April 27, 1682 OS
                  


                  
                    	-Empire proclaimed

                    	October 22, 1721 NS,

                    October 11, 1721 OS
                  


                  
                    	- Decembrist revolt

                    	December 26, 1825 NS,

                    December 14, 1825 OS
                  


                  
                    	- Abolition of feudalism
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                    	22,400,000km (8,648,688sqmi)
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                    	 Density

                    	8.1/km (21/sqmi)
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                    	Ruble
                  


                  
                    	1.Flag from 19141917.

                    2. Russia continued to use the Julian calendar until after the collapse of the empire; see Old Style and New Style dates.
                  

                

              
            

          


          The Russian Empire ( Pre-reform Russian: Pоссiйская Имперiя, Modern Russian: Российская империя, translit: Rossiyskaya Imperiya) was a state that existed from 1721 until the Russian Revolution of 1917. It was the successor to the Tsardom of Russia, and the predecessor of the Soviet Union. It was one of the largest empires the world had seen. At one point in 1866, it stretched from eastern Europe, across northern Asia, and into North America. At the beginning of the 19th century, Russia was the largest country in the world, extending from the Arctic Ocean to the north to the Black Sea on the south, from the Baltic Sea on the west to the Pacific Ocean on the east. Across this vast realm were scattered the Tsar's 150 million subjects, from poor, illiterate peasants to the noble families of great wealth. Its government, ruled by the Tsar, was one of the last absolute monarchies left in Europe.


          


          History


          The Russian Empire was a natural successor to the Tsardom of Muscovy. Though the empire was only officially proclaimed by Tsar Peter I following the Treaty of Nystad (1721), some historians would argue that it was truly born when Peter acceded to the throne in early 1682.


          


          The eighteenth century


          Peter I, the Great (16721725), consolidated autocracy in Russia and played a major role in bringing his country into the European state system. From its modest beginnings in the 14th century principality of Moscow, Russia had become the largest state in the world by Peter's time. It spanned the Eurasian landmass from the Baltic Sea to the Pacific Ocean. Much of its expansion had taken place in the 17th century, culminating in the first Russian settlement of the Pacific in the mid-17th century, the reconquest of Kiev, and the pacification of the Siberian tribes. However, this vast land had a population of only 14 million. Grain yields trailed behind those of agriculture in the West, compelling almost the entire population to farm. Only a small fraction of the population lived in the towns. Slavery remained a major institution in Russia until 1723, when Peter the Great converted the household slaves into house serfs. Russian agricultural slaves were formally converted into serfs earlier in 1679.
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          Peter was deeply impressed by the advanced technology, warcraft, and statecraft of the West. He studied Western tactics and fortifications and built a strong army of 300,000 made up of his own subjects, whom he conscripted for life. In 1697-1698, he became the first Russian prince to ever visit the West, where he and his entourage made a deep impression. In celebration of his conquests, Peter assumed the title of emperor as well as tsar, and Muscovite Russia officially became the Russian Empire late in 1721.


          Peter's first military efforts were directed against the Ottoman Turks. His attention then turned to the north. Peter still lacked a secure northern seaport except at Archangel on the White Sea, whose harbour was frozen nine months a year. Access to the Baltic was blocked by Sweden, whose territory enclosed it on three sides. Peter's ambitions for a "window to the sea" led him in 1699 to make a secret alliance with the Polish-Lithuanian Commonwealth and Denmark against Sweden, resulting in the Great Northern War. The war ended in 1721 when an exhausted Sweden sued for peace with Russia. Peter acquired four provinces situated south and east of the Gulf of Finland, thus securing his coveted access to the sea. There he built Russia's new capital, St. Petersburg, to replace Moscow, long Russia's cultural centre.


          Peter reorganized his government on the latest Western models, molding Russia into an absolutist state. He replaced the old boyar Duma (council of nobles) with a nine-member senate, in effect a supreme council of state. The countryside was also divided into new provinces and districts. Peter told the senate that its mission was to collect tax revenues. In turn tax revenues tripled over the course of his reign. As part of the government reform, the Orthodox Church was partially incorporated into the country's administrative structure, in effect making it a tool of the state. Peter abolished the patriarchate and replaced it with a collective body, the Holy Synod, led by a lay government official. Meanwhile, all vestiges of local self-government were removed, and Peter continued and intensified his predecessors' requirement of state service for all nobles.


          Peter died in 1725, leaving an unsettled succession and an exhausted realm. His reign raised questions about Russia's backwardness, its relationship to the West, the appropriateness of reform from above, and other fundamental problems that have confronted many of Russia's subsequent rulers. Nevertheless, he had laid the foundations of a modern state in Russia.
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          Nearly forty years were to pass before a comparably ambitious ruler appeared on the Russian throne. Catherine II, the Great, was a German princess who married Peter III, the German heir to the Russian crown. She contributed to the resurgence of the Russian nobility that began after the death of Peter the Great. State service had been abolished, and Catherine delighted the nobles further by turning over most government functions in the provinces to them.


          Catherine the Great extended Russian political control over the Polish-Lithuanian Commonwealth with actions including the support of the Targowica confederation, although the cost of her campaigns, on top of the oppressive social system that required lords' serfs to spend almost all of their time laboring on the lords' land, provoked a major peasant uprising in 1773, after Catherine legalized the selling of serfs separate from land. Inspired by another Cossack named Pugachev, with the emphatic cry of "Hang all the landlords!" the rebels threatened to take Moscow before they were ruthlessly suppressed. Catherine had Pugachev drawn and quartered in Red Square, but the specter of revolution continued to haunt her and her successors.


          While suppressing the Russian peasantry, Catherine successfully waged war against the Ottoman Empire and advanced Russia's southern boundary to the Black Sea. Then, by plotting with the rulers of Austria and Prussia, she incorporated territories of the Polish-Lithuanian Commonwealth during the Partitions of Poland, pushing the Russian frontier westward into Central Europe. By the time of her death in 1796, Catherine's expansionist policy had made Russia into a major European power. This continued with Alexander I's wresting of Finland from the weakened kingdom of Sweden in 1809 and of Bessarabia from the Ottomans in 1812.


          


          First half of the nineteenth century
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          Napoleon made a major misstep when he invaded Russia after a dispute with Tsar Alexander I and launched an invasion of the tsar's realm in 1812. The campaign was a catastrophe. Although Napoleon's Grand Armee made its way to Moscow, the Russians' scorched-earth strategy prevented the invaders from living off the country. In the bitterly cold Russian weather, thousands of French troops were ambushed and killed by peasant guerrilla fighters. As Napoleon's forces retreated, the Russian troops pursued them into Central and Western Europe and to the gates of Paris. After Russia and its allies defeated Napoleon, Alexander became known as the 'savior of Europe,' and he presided over the redrawing of the map of Europe at the Congress of Vienna (1815), which made Alexander the monarch of Congress Poland.


          Although the Russian Empire would play a leading political role in the next century, secured by its defeat of Napoleonic France, its retention of serfdom precluded economic progress of any significant degree. As West European economic growth accelerated during the Industrial Revolution, which had begun in the second half of the 18th century, Russia began to lag ever farther behind, creating new problems for the empire as a great power. Russia's great power status obscured the inefficiency of its government, the isolation of its people, and its economic backwardness. Following the defeat of Napoleon, Alexander I had been ready to discuss constitutional reforms, but though a few were introduced, no thoroughgoing changes were attempted.


          The relatively liberal tsar was replaced by his younger brother, Nicholas I (18251855), who at the onset of his reign was confronted with an uprising. The background of this revolt lay in the Napoleonic Wars, when a number of well-educated Russian officers traveled in Europe in the course of the military campaigns, where their exposure to the liberalism of Western Europe encouraged them to seek change on their return to autocratic Russia. The result was the Decembrist Revolt (December 1825), the work of a small circle of liberal nobles and army officers who wanted to install Nicholas' brother as a constitutional monarch. But the revolt was easily crushed, leading Nicholas to turn away from the Westernization program begun by Peter the Great and champion the maxim " Autocracy, Orthodoxy, and Respect to the People."
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          After the Russian armies occupied the allied Georgia in 1802, they clashed with Persia over control of Azerbaijan and got involved into the Caucasian War against mountaineers, which would lumber on for half a century. Russian tsars had also to deal with two uprisings in their newly acquired territories of the Polish-Lithuanian Commonwealth: the November Uprising in 1830 and the January Uprising in 1863.


          The harsh retaliation for the revolt made "December Fourteenth" a day long remembered by later revolutionary movements. In order to repress further revolts, schools and universities were placed under constant surveillance and students were provided with official textbooks. Police spies were planted everywhere. Would-be revolutionaries were sent off to Siberia; under Nicholas I hundreds of thousands were sent to katorga there.


          The question of Russia's direction had been gaining steam ever since Peter the Great's programme of Westernization. Some favored imitating Western Europe while others renounced the West and called for a return of the traditions of the past. The latter path was championed by Slavophiles, who heaped scorn on the "decadent" West. The Slavophiles were opponents of bureaucracy, preferred the collectivism of the mediaeval Russian mir, or village community, to the individualism of the West. Alternative social doctrines were elaborated by such Russian radicals as Alexander Herzen, Mikhail Bakunin, and Peter Kropotkin.


          


          Second half of the nineteenth century


          Tsar Nicholas died with his philosophy in dispute. One year earlier, Russia had become involved in the Crimean War, a conflict fought primarily in the Crimean peninsula. Since playing a major role in the defeat of Napoleon, Russia had been regarded as militarily invincible, but, once pitted against a coalition of the great powers of Europe, the reverses it suffered on land and sea exposed the decay and weakness of Tsar Nicholas' regime.


          


          When Alexander II came to the throne in 1855, desire for reform was widespread. A growing humanitarian movement, which in later years has been likened to that of the abolitionists in the United States before the American Civil War, attacked serfdom. In 1859, there were more than 23 million serfs living under conditions frequently worse than those of the peasants of western Europe on 16th century manors. Alexander II made up his own mind to abolish serfdom from above rather than wait for it to be abolished from below through revolution.


          The emancipation of the serfs in 1861 was the single most important event in 19th century Russian history. It was the beginning of the end for the landed aristocracy's monopoly of power. Emancipation brought a supply of free labor to the cities, industry was stimulated, and the middle class grew in number and influence; however, instead of receiving their lands as a gift, the freed peasants had to pay a special tax for what amounted to their lifetime to the government, which in turn paid the landlords a generous price for the land that they had lost. In numerous instances the peasants wound up with the poorest land. All the land turned over to the peasants was owned collectively by the mir, the village community, which divided the land among the peasants and supervised the various holdings. Although serfdom was abolished, since its abolition was achieved on terms unfavorable to the peasants, revolutionary tensions were not abated, despite Alexander II's intentions.


          In the late 1870s Russia and the Ottoman Empire again clashed in the Balkans. From 1875 to 1877, the Balkan crisis escalated with rebellions against Ottoman rule by various Slavic nationalities, which the Ottoman Turks suppressed with what was seen as great cruelty in Russia. Russian nationalist opinion became a serious domestic factor in its support for liberating Balkan Christians from Ottoman rule and making Bulgaria and Serbia independent. In early 1877, Russia intervened on behalf of Serbian and Russian volunteer forces when it went to war with the Ottoman Empire. Within one year, Russian troops were nearing Constantinople, and the Ottomans surrendered. Russia's nationalist diplomats and generals persuaded Alexander II to force the Ottomans to sign the Treaty of San Stefano in March 1878, creating an enlarged, independent Bulgaria that stretched into the southwestern Balkans. When Britain threatened to declare war over the terms of the Treaty of San Stefano, an exhausted Russia backed down. At the Congress of Berlin in July 1878, Russia agreed to the creation of a smaller Bulgaria. As a result, Pan-Slavists were left with a legacy of bitterness against Austria-Hungary and Germany for failing to back Russia. The disappointment as a result of war stimulated revolutionary tensions in the country.
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          Following Alexander II's assassination by the Narodnya Volya, a Nihilist terrorist organization, in 1881, the throne passed to his son Alexander III (18811894), a staunch reactionary who revived the maxim of " Autocracy, Orthodoxy, and Respect to the People" of Nicholas I. A committed Slavophile, Alexander III believed that Russia could be saved from chaos only by shutting itself off from the subversive influences of Western Europe. In his reign Russia concluded the union with republican France to contain the growing power of Germany, completed the conquest of Central Asia and exacted important territorial and commercial concessions from China.


          The tsar's most influential adviser was Konstantin Petrovich Pobedonostsev, tutor to Alexander III and his son Nicholas, and procurator of the Holy Synod from 1880 to 1895. He taught his royal pupils to fear freedom of speech and press and to hate democracy, constitutions, and the parliamentary system. Under Pobedonostsev, revolutionaries were hunted down and a policy of Russification was carried out throughout the empire.


          


          Early twentieth century
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          Alexander was succeeded by his son Nicholas II (18941917). The Industrial Revolution, which began to exert a significant influence in Russia, was meanwhile creating forces that would finally overthrow the tsar. The liberal elements among the industrial capitalists and nobility believed in peaceful social reform and a constitutional monarchy, forming the Constitutional Democrats, or Kadets. Social revolutionaries combined the Narodnik tradition and advocated the distribution of land among those who actually worked itthe peasants. Another radical group was the Social Democrats, exponents of Marxism in Russia. Gathering their support from the radical intellectuals and the urban working class, they advocated complete social, economic and political revolution.


          In 1903 the party split into two wingsthe Mensheviks, or moderates, and the Bolsheviks, the radicals. The Mensheviks believed that Russian socialism would grow gradually and peacefully and that the tsars regime should be succeeded by a democratic republic in which the socialists would cooperate with the liberal bourgeois parties. The Bolsheviks, under Vladimir Lenin, advocated the formation of a small elite of professional revolutionists, subject to strong party discipline, to act as the vanguard of the proletariat in order to seize power by force.


          The disastrous performance of the Russian armed forces in the Russo-Japanese War (19041905) was a major blow to the Tsarist regime and increased the potential for unrest. In January 1905, an incident known as " Bloody Sunday" occurred when Father Gapon led an enormous crowd to the Winter Palace in St. Petersburg to present a petition to the tsar. When the procession reached the palace, Cossacks opened fire on the crowd, killing hundreds. The Russian masses were so aroused over the massacre that a general strike was declared demanding a democratic republic. This marked the beginning of the Russian Revolution of 1905. Soviets (councils of workers) appeared in most cities to direct revolutionary activity. Russia was paralyzed, and the government was desperate.


          In October 1905, Nicholas reluctantly issued the famous October Manifesto, which conceded the creation of a national Duma (legislature) to be called without delay. The right to vote was extended and no law was to go into force without confirmation by the Duma. The moderate groups were satisfied; but the socialists rejected the concessions as insufficient and tried to organise new strikes. By the end of 1905, there was disunity among the reformers, and the tsar's position was strengthened for the time being.
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          Tsar Nicholas II and his subjects entered World War I with enthusiasm and patriotism, with the defence of Russia's fellow Orthodox Slavs, the Serbs, as the main battle cry. In August 1914, the Russian army entered Germany to support the French armies. However, the weaknesses of the Russian economy and the inefficiency and corruption in government were hidden only for a brief period under a cloak of fervent nationalism. Military reversals and the government's incompetence soon soured much of the population. German control of the Baltic Sea and German-Ottoman control of the Black Sea severed Russia from most of its foreign supplies and potential markets.


          By the middle of 1915 the impact of the war was demoralizing. Food and fuel were in short supply, casualties were staggering, and inflation was mounting. Strikes increased among low-paid factory workers, and the peasants, who wanted land reforms, were restless. Meanwhile, public distrust of the regime was deepened by reports that a semiliterate mystic, Grigory Rasputin, had great political influence within the government. His assassination in late 1916 ended the scandal but did not restore the autocracy's lost prestige.


          On March 3, 1917, a strike occurred in a factory in the capital St. Petersburg; within a week nearly all the workers in the city were idle, and street fighting broke out. When the tsar dismissed the Duma and ordered strikers to return to work, his orders triggered the February Revolution.


          The Duma refused to disband, the strikers held mass meetings in defiance of the regime, and the army openly sided with the workers. A few days later a provisional government headed by Prince Lvov was named by the Duma and the following day the tsar abdicated. Meanwhile, the socialists in St. Petersburg had formed a Soviet (council) of workers and soldier's deputies to provide them with the power that they lacked in the Duma.
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          The administrative boundaries of European Russia, apart from Finland and its portion of Poland, coincided broadly with the natural limits of the East-European plains. In the North it met the Arctic Ocean; the islands of Novaya Zemlya, Kolguyev and Vaigach also belonged to it, but the Kara Sea was reckoned to Siberia. To the East it had the Asiatic dominions of the empire, Siberia and the Kyrgyz steppes, from both of which it was separated by the Ural Mountains, the Ural River and the Caspian Sea  the administrative boundary, however, partly extending into Asia on the Siberian slope of the Urals. To the South it had the Black Sea and Caucasus, being separated from the latter by the Manych depression, which in Post-Pliocene times connected the Sea of Azov with the Caspian. The West boundary was purely conventional: it crossed the peninsula of Kola from the Varangerfjord to the Gulf of Bothnia; thence it ran to the Kurisches Haff in the southern Baltic, and thence to the mouth of the Danube, taking a great circular sweep to the West to embrace Poland, and separating Russia from Prussia, Austrian Galicia and Romania.


          It is a special feature of Russia that it has no free outlet to the open sea except on the ice-bound shores of the Arctic Ocean. Even the White Sea is merely a gulf of that ocean. The deep indentations of the gulfs of Bothnia and Finland were surrounded by what is ethnological Finnish territory, and it is only at the very head of the latter gulf that the Russians had taken firm foothold by erecting their capital at the mouth of the Neva. The Gulf of Riga and the Baltic belong also to territory which was not inhabited by Slavs, but by Finnish peoples and by Germans. The East coast of the Black Sea belonged properly to Transcaucasia, a great chain of mountains separating it from Russia. But even this sheet of water is an inland sea, the only outlet of which, the Bosphorus, was in foreign hands, while the Caspian, an immense shallow lake, mostly bordered by deserts, possessed more importance as a link between Russia and her Asiatic settlements than as a channel for intercourse with other countries.


          


          Geography


          By the end of the 19th century the size of the empire was about 22,400,000 square kilometers (almost 1/6 of the Earth's landmass); its only rival in size at the time was the British Empire. However, at this time, the majority of the population lived in European Russia. More than 100 different ethnic groups lived in the Russian Empire, with ethnic Russians comprising about 45% of the population.


          


          Territory development
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          In addition to almost entire territory of modern Russia, prior to 1917 the Russian Empire included most of Ukraine ( Dnieper Ukraine and Crimea), Belarus, Moldova ( Bessarabia), Finland ( Grand Duchy of Finland), Armenia , Azerbaijan, Georgia, the Central Asian states of Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan ( Russian Turkestan), most of Lithuania, Estonia and Latvia ( Baltic provinces), as well as a significant portion of Poland ( Kingdom of Poland) and Ardahan, Artvin, Iğdır, and Kars from Turkey. Between 1742 and 1867 the Russian Empire claimed Alaska as its colony.


          Following the Swedish defeat in the Finnish War and the signing of the Treaty of Fredrikshamn on September 17, 1809, Finland was incorporated into the Russian Empire as an autonomous grand duchy. The Tsar ruled the Grand Duchy of Finland as a constitutional monarch through his governor and a native Finnish Senate appointed by him.


          


          Imperial external territories


          According to the 1st article of the Organic law, the Russian Empire was one indivisible state. In addition, the 26th article stated that "With the Imperial Russian throne are indivisible the Kingdom of Poland and Grand Duchy of Finland". Relations with the Grand Duchy of Finland were also regulated by the 2nd article, "The Grand Duchy of Finland, constituted an indivisible part of the Russian state, in its internal affairs governed by special regulations at the base of special laws" and the law of 10 June 1910.


          In 17441867 the empire also controlled the so-called Russian America. With the exception of this territory (modern day Alaska), the Russian Empire was a contiguous landmass spanning Europe and Asia. In this it differed from contemporary, colonial-style empires. The result of this was that whilst the British and French Empire declined in the 20th century, the Russian Empire kept a large proportion of its territory, firstly as the Communist Soviet Union, and latterly as part of the present-day Russian Federation.


          Furthermore, the empire at times controlled concession territories, notably the port of Kwantung and the Chinese Eastern Railway Zone, both conceded by imperial China, as well as a concession in Tientsin. See for these periods of extraterritorial control the relations between the Empire of Japan and the Russian Empire.


          


          Government and administration
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          Russia was described in the Almanach de Gotha for 1910 as "a constitutional monarchy under an autocratic tsar." This obvious contradiction in terms well illustrates the difficulty of defining in a single formula the system, essentially transitional and meanwhile sui generis, established in the Russian Empire since October 1905. Before this date the fundamental laws of Russia described the power of the emperor as "autocratic and unlimited." The imperial style is still "Emperor and Autocrat of All the Russias"; but in the fundamental laws as remodeled between the October Manifesto and the opening of the first Imperial Duma on 27 April 1906, while the name and principle of autocracy was jealously preserved, the word "unlimited" vanished. Not that the regime in Russia had become in any true sense constitutional, far less parliamentary; but the "unlimited autocracy" had given place to a "self-limited autocracy," whether permanently so limited, or only at the discretion of the autocrat, remaining a subject of heated controversy between conflicting parties in the state. Provisionally, then, the Russian governmental system may perhaps be best defined as "a limited monarchy under an autocratic emperor."


          


          The emperor
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          Peter the Great changed his title from Tsar in 1721, when he was declared Emperor of all Russia. While subsequent rulers kept this title, the ruler of Russia was commonly known as Tsar or Tsaritsa until the fall of the Empire during the February Revolution of 1917.


          The power of emperor before the October Manifesto was limited by two liabilities: the emperor and his consort must belong to the Russian Orthodox Church and to obey the laws of succession, established by Paul I. On 17 October 1905, the situation changed, the emperor voluntarily limited his legislative power by decreeing that no measure was to become law without the consent of the Imperial Duma, a freely elected national assembly. In addition to mentioned moral liabilities appeared new juridical, amplified with the Organic law of 28 April 1906.


          


          Imperial Council


          By the law of the 20 February 1906, the Council of the Empire was associated with the Duma as a legislative Upper House; and from this time the legislative power has been exercised normally by the emperor only in concert with the two chambers.


          The Council of the Empire, or Imperial Council, as reconstituted for this purpose, consisted of 196 members, of whom 98 were nominated by the emperor, while 98 were elective. The ministers, also nominated, were ex officio members. Of the elected members, 3 were returned by the "black" clergy (the monks), 3 by the "white" clergy (seculars), 18 by the corporations of nobles, 6 by the academy of sciences and the universities, 6 by the chambers of commerce, 6 by the industrial councils, 34 by the governments having zemstvos, 16 by those having no zemstvos, and 6 by Poland. As a legislative body the powers of the Council were coordinate with those of the Duma; in practice, however, it has seldom if ever initiated legislation.


          


          The Duma and electoral system


          The Duma of the Empire or Imperial Duma (Gosudarstvennaya Duma), which formed the Lower House of the Russian parliament, consisted (since the ukaz of 2 June 1907) of 442 members, elected by an exceedingly complicated process. The membership was manipulated as to secure an overwhelming majority of the wealthy (especially the landed classes) and also for the representatives of the Russian peoples at the expense of the subject nations. Each province of the empire, except Central Asia, returned a certain number of members; added to these were those returned by several large cities. The members of the Duma were chosen by electoral colleges and these, in their turn, were elected in assemblies of the three classes: landed proprietors, citizens and peasants. In these assemblies the wealthiest proprietors sat in person whilst the lesser proprietors were represented by delegates. The urban population was divided into two categories according to taxable wealth, and elected delegates directly to the college of the Governorates. The peasants were represented by delegates selected by the regional subdivisions called volosts. Workmen were treated in special manner with every industrial concern employing fifty hands or over electing one or more delegates to the electoral college.


          In the college itself the voting for the Duma was by secret ballot and a simple majority carried the day. Since the majority consisted of conservative elements (the landowners and urban delegates), the progressives had little chance of representation at all save for the curious provision that one member at least in each government was to be chosen from each of the five classes represented in the college. That the Duma had any radical elements was mainly due to the peculiar franchise enjoyed by the seven largest towns  Saint Petersburg, Moscow, Kiev, Odessa, Riga and the Polish cities of Warsaw and Łdź. These elected their delegates to the Duma directly, and though their votes were divided (on the basis of taxable property) in such a way as to give the advantage to wealth, each returned the same number of delegates.


          


          Council of Ministers


          By the law of 18 October 1905, to assist the emperor in the supreme administration a Council of Ministers (Sovyet Ministrov) was created, under a minister president, the first appearance of a prime minister in Russia. This council consists of all the ministers and of the heads of the principal administrations. The ministries were as follows:


          
            	of the Imperial Court, to which the administration of the apanages, the chapter of the imperial orders, the imperial palaces and theatres, and the Academy of Fine Arts are subordinated;


            	Foreign Affairs;


            	War and Marine;


            	Finance;


            	Commerce and Industry (created in 1905);


            	Interior (including police, health, censorship and press, posts and telegraphs, foreign religions, statistics);


            	Agriculture;


            	Ways and Communications;


            	Justice;


            	National Enlightenment.

          


          


          Most Holy Synod
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          The Most Holy Synod (established in 1721) was the supreme organ of government of the Orthodox Church in Russia. It was presided over by a lay procurator, representing the emperor, and consisted of the three metropolitans of Moscow, St Petersburg and Kiev, the archbishop of Georgia, and a number of bishops sitting in rotation.


          


          Senate


          The Senate (Pravitelstvuyushchi Senat, i.e. directing or governing senate), originally established during the Government reform of Peter I, consisted of members nominated by the emperor. Its wide variety of functions were carried out by the different departments into which it was divided. It was the supreme court of cassation; an audit office, a high court of justice for all political offences; one of its departments fulfilled the functions of a heralds' college. It also had supreme jurisdiction in all disputes arising out of the administration of the Empire, notably differences between representatives of the central power and the elected organs of local self-government. Lastly, it promulgated new laws, a function which theoretically gave it a power akin to that of the Supreme Court of the United States, of rejecting measures not in accordance with fundamental laws.


          


          Provincial administration


          
            [image: Residence of the Governor of Moscow (1778-82)]

            
              Residence of the Governor of Moscow (1778-82)
            

          


          For purposes of provincial administration Russia was divided (as of 1914) into 81 provinces ( guberniyas) and 20 regions ( oblasts) and 1 district ( okrug). Vassals and protectorates of the Russian Empire included the Emirate of Bukhara, the Khanate of Khiva and, after 1914, Tuva (Uriankhai). Of these 11 Governorates, 17 provinces and 1 district ( Sakhalin) belonged to Asiatic Russia. Of the rest 8 Governorates were in Finland, 10 in Poland. European Russia thus embraced 59 governments and 1 province (that of the Don). The Don province was under the direct jurisdiction of the ministry of war; the rest have each a governor and deputy-governor, the latter presiding over the administrative council. In addition there were governors-general, generally placed over several governments and armed with more extensive powers usually including the command of the troops within the limits of their jurisdiction. In 1906 there were governors-general in Finland, Warsaw, Vilna, Kiev, Moscow and Riga. The larger cities (St Petersburg, Moscow, Odessa, Sevastopol, Kerch, Nikolayev, Rostov) have an administrative system of their own, independent of the governments; in these the chief of police acts as governor.


          


          Judicial system


          The judicial system of the Russian Empire, existed from the mid-19th century, was established by the "tsar emancipator" Alexander II, by the statute of 20 November 1864 ( Sudebni Ustav). This system  based partly on English, partly on French models  was built up on certain broad principles: the separation of the judicial and administrative functions, the independence of the judges and courts, the publicity of trials and oral procedure, the equality of all classes before the law. Moreover, a democratic element was introduced by the adoption of the jury system andso far as one order of tribunal was concernedthe election of judges. The establishment of a judicial system on these principles constituted a fundamental change in the conception of the Russian state, which, by placing the administration of justice outside the sphere of the executive power, ceased to be a despotism. This fact made the system especially obnoxious to the bureaucracy, and during the latter years of Alexander II and the reign of Alexander III there was a piecemeal taking back of what had been given. It was reserved for the third Duma, after the revolution, to begin the reversal of this process.


          The system established by the law of 1864 was remarkable in that it set up two wholly separate orders of tribunals, each having their own courts of appeal and coming in contact only in the senate, as the supreme court of cassation. The first of these, based on the English model, are the courts of the elected justices of the peace, with jurisdiction over petty causes, whether civil or criminal; the second, based on the French model, are the ordinary tribunals of nominated judges, sitting with or without a jury to hear important cases.


          


          Local administration


          Alongside the local organs of the central government in Russia there are three classes of local elected bodies charged with administrative functions:


          
            	the peasant assemblies in the mir and the volost;


            	the zemstvos in the 34 Governorates of Russia;


            	the municipal dumas.

          


          


          Municipal dumas


          
            [image: The Moscow City Duma]

            
              The Moscow City Duma
            

          


          Since 1870 the municipalities in European Russia have had institutions like those of the zemstvos. All owners of houses, and tax-paying merchants, artisans and workmen are enrolled on lists in a descending order according to their assessed wealth. The total valuation is then divided into three equal parts, representing three groups of electors very unequal in number, each of which elects an equal number of delegates to the municipal duma. The executive is in the hands of an elective mayor and an uprava, which consists of several members elected by the duma. Under Alexander III, however, by laws promulgated in 1892 and 1894, the municipal dumas were subordinated to the governors in the same way as the zemstvos. In 1894 municipal institutions, with still more restricted powers, were granted to several towns in Siberia, and in 1895 to some in Caucasia.


          


          Baltic provinces


          The formerly Swedish controlled Baltic provinces ( Courland, Livonia and Estonia) were incorporated into the Russian Empire after the defeat of Sweden in the Great Northern War. Under the Treaty of Nystad of 1721, the Baltic German nobility retained considerable powers of self-government and numerous privileges in matters affecting education, police and the administration of local justice. After 167 years of German language administration and education, laws were promulgated in 1888 and 1889 where the rights of the police and manorial justice were transferred from Baltic German control to officials of the central government. Since about the same time a process of rigorous Russification was being carried out in the same provinces, in all departments of administration, in the higher schools and in the university of Dorpat, the name of which was altered to Yuriev. In 1893 district committees for the management of the peasants' affairs, similar to those in the purely Russian governments, were introduced into this part of the empire.


          


          Religions


          The state religion of the Russian Empire was that of the Russian Orthodox Christianity. Its head was the tsar; but although he made and annulled all appointments, he did not determine questions of dogma or church teaching. The principal ecclesiastical authority was the Holy Synod, the head of which, the Procurator, was one of the council of ministers and exercised very wide powers in ecclesiastical matters. In theory all religions were freely professed, except that certain restrictions were laid upon the Jews; but in actual fact non-Orthodox groups were significantly restricted. According to returns published in 1905, based of the Russian Empire Census of 1897, adherents of the different religious communities in the whole of the Russian empire numbered approximately as follows, though the heading Orthodox includes a very great many Raskolniks or Dissenters.


          
            
              	Religion

              	Count of believers
            


            
              	Orthodox

              	87,123,604
            


            
              	Islam

              	13,906,972
            


            
              	Roman Catholics

              	11,467,994
            


            
              	Judaism

              	5,215,805
            


            
              	Lutherans

              	3,572,653
            


            
              	Old Believers

              	2,204,596
            


            
              	Armenian Apostolic

              	1,179,241
            


            
              	Buddhists and Lamaists

              	433,863
            


            
              	Other non-Christian Religions

              	285,321
            


            
              	Reformed

              	85,400
            


            
              	Mennonites

              	66,564
            


            
              	Armenian Catholics

              	38,840
            


            
              	Baptists

              	38,139
            


            
              	Karaite Judaism

              	12,894
            


            
              	Anglicans

              	4,183
            


            
              	Other Christian Religions

              	3,952
            

          


          The ecclesiastical heads of the national Russian Orthodox Church consisted of three metropolitans (St Petersburg, Moscow, Kiev), fourteen archbishops and fifty bishops, all drawn from the ranks of the monastic ( celibate) clergy. The parochial clergy had to be married when appointed, but if left widowers were not allowed to marry again; this rule continues to apply today.


          


          Society


          Subjects of the Russian Empire were segregated into sosloviyes, or social estates (classes) such as nobility ( dvoryanstvo), clergy, merchants, cossacks and peasants. Native people of the Caucasus, non ethnic Russian areas such as Tartarstan, Bashkirstan, Siberia and Central Asia were officially registered as a category called inorodtsy (non-Slavic, literally: "people of another origin").


          A mass of the people, 81.6%, belonged to the peasant order, the others were: nobility, 1.3%; clergy, 0.9%; the burghers and merchants, 9.3%; and military, 6.1%. More than 88 millions of the Russians were peasants. A part of them were formerly serfs (10,447,149 males in 1858)  the remainder being " state peasants " (9,194,891 males in 1858, exclusive of the Archangel Governorate) and " domain peasants " (842,740 males the same year).


          


          Serfdom


          The serfdom which had sprung up in Russia in the 16th century, and became enshrined by law in 1649, was abolished in 1861. This act liberated the serfs from a yoke that was terrible, even under the best landlords, and from this point of view it was obviously an immense benefit.


          The household servants or dependents attached to the personal service were merely set free, whilst the landed peasants received their houses and orchards, and allotments of arable land. These allotments were given over to the rural commune ( mir), which was made responsible for the payment of taxes for the allotments. For these allotments the peasants had to pay a fixed rent which could be fulfilled by personal labour. The allotments could be redeemed by peasants with the help of the Crown, and then they were freed from all obligations to the landlord. The Crown paid the landlord and the peasants had to repay the Crown, for forty-nine years at 6% interest. The financial redemption to the landlord was not calculated on the value of the allotments, but was considered as a compensation for the loss of the compulsory labour of the serfs. Many proprietors contrived to signicantly curtail the allotments which the peasants had occupied under serfdom, and frequently deprived them of precisely the parts of which they were most in need: pasture lands around their houses. The result was to compel the peasants to rent land from their former masters.


          


          Peasants


          After the Emancipation reform one quarter of peasants have received allotments of only 2.9 acres per male, and one-half less than 8.5 to 11.4 acres  the normal size of the allotment necessary to the subsistence of a family under the three-fields system being estimated at 28 to 42 acres. Land must thus of necessity be rented from the landlords at fabulous prices. The aggregate value of the redemption and land taxes often reaches 185 to 275% of the normal rental value of the allotments, not to speak of taxes for recruiting purposes, the church, roads, local administration and so on, chiefly levied from the peasants. The arrears increase every year; one-fifth of the inhabitants have left their houses; cattle are disappearing. Every year more than half the adult males (in some districts three-fourths of the men and one-third of the women) quit their homes and wander throughout Russia in search of labor. In the governments of the Black Earth Area the state of matters is hardly better. Many peasants took the "gratuitous allotments," whose amount was about one-eighth of the normal allotments.


          The average allotment in Kherson was only 0.90 acre, and for allotments from 2.9 to 5.8 acres the peasants pay 5 to 10 rubles of redemption tax. The state peasants were better off, but still they were emigrating in masses. It was only in the steppe governments that the situation was more hopeful. In Little Russia, where the allotments were personal (the mir existing only among state peasants), the state of affairs does not differ for the better, on account of the high redemption taxes. In the West provinces, where the land was valued cheaper and the allotments somewhat increased after the Polish insurrection, the general situation was better. Finally, in the Baltic provinces nearly all the land belonged to the German landlords, who either farmed the land themselves, with hired laborers, or let it in small farms. Only one quarter of the peasants were farmers, the remainder were mere laborers.


          


          Landowners


          The situation of the former serf-proprietors was also unsatisfactory. Accustomed to the use of compulsory labor, they have failed to accommodate themselves to the new conditions. The millions of rubles of redemption money received from the crown have been spent without any real or lasting agricultural improvements having been affected. The forests have been sold, and only those landlords are prospering who exact rack-rents for the land without which the peasants could not live upon their allotments. During the years 1861 to 1892 the land owned by the nobles decreased 30%, or from 210,000,000 to 150,000,000 acres (610,000 km); during the following four years an additional 2,119,500acres (8,577km) were sold; and since then the sales have gone on at an accelerated rate, until in 1903 alone close upon 2,000,000 acres (8,000 km) passed out of their hands. On the other hand, since 1861, and more especially since 1882, when the Peasant Land Bank was founded for making advances to peasants who were desirous of purchasing land, the former serfs, or rather their descendants, have between 1883 and 1904 bought about 19,500,000acres (78,900km) from their former masters. There has been an increase of wealth among the few, but along with this a general impoverishment of the mass of the people, and the peculiar institution of the mir, framed on the principle of community of ownership and occupation of the land, was not conducive to the growth of individual effort. In November 1906, however, the emperor Nicholas II promulgated a provisional ukaz permitting the peasants to become freeholders of allotments made at the time of emancipation, all redemption dues being remitted. This measure, which was endorsed by the third Duma in an act passed on the 21 December 1908, is calculated to have far-reaching and profound effects upon the rural economy of Russia. Thirteen years previously the government had endeavored to secure greater fixity and permanence of tenure by providing that at least twelve years must elapse between every two redistributions of the land belonging to a mir amongst those entitled to share in it. The ukaz of November 1906 had provided that the various strips of land held by each peasant should be merged into a single holding; the Duma, however, on the advice of the government, left this to the future, as an ideal that could only gradually be realized.
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              	Russian

              Русский язык Russkiy yazyk
            


            
              	Pronunciation:

              	[ˈruskʲɪj]
            


            
              	Spokenin:

              	Commonwealth of Independent States, Uruguay ( San Javier), Israel, China and the Baltic States.
            


            
              	Totalspeakers:

              	primary language: about 164 million

              secondary language: 114 million (2006)

              total: 300 - 350 million
            


            
              	Ranking:

              	8 (native)
            


            
              	Language family:

              	Indo-European

               Satem

               Balto-Slavic

               Slavic

               East Slavic

              Russian
            


            
              	Writing system:

              	Cyrillic ( Russian variant)
            


            
              	Official status
            


            
              	Official language in:

              	[image: Flag of the United Nations]United Nations
            


            
              	Regulated by:

              	Russian Language Institute at the Russian Academy of Sciences
            


            
              	Language codes
            


            
              	ISO 639-1:

              	ru
            


            
              	ISO 639-2:

              	rus
            


            
              	ISO 639-3:

              	rus
            


            
              	Note: This page may contain IPA phonetic symbols in Unicode.
            

          


          Russian ( русский язык, transliteration: russkiy yazyk, Russian pronunciation: [ˈruskʲɪj jɪˈzɨk]) is the most geographically widespread language of Eurasia, the most widely spoken of the Slavic languages, and the largest native language in Europe. Russian belongs to the family of Indo-European languages and is one of three (or, according to some authorities, four) living members of the East Slavic languages, the others being Belarusian and Ukrainian (and possibly Rusyn, often considered a dialect of Ukrainian). It is also spoken by the countries of the Russophone.


          Written examples of Old East Slavonic are attested from the 10th century onwards. Today Russian is widely used outside Russia. It is applied as a means of coding and storage of universal knowledge  6070% of all world information is published in English and Russian languages. Russian also is a necessary accessory of world communications systems (broadcasts, air- and space communication, etc). Due to the status of the Soviet Union as a superpower, Russian had great political importance in the 20th century. Hence, the language is one of the official languages of the United Nations.


          Russian distinguishes between consonant phonemes with palatal secondary articulation and those without, the so-called soft and hard sounds. This distinction is found between pairs of almost all consonants and is one of the most distinguishing features of the language. Another important aspect is the reduction of unstressed vowels, which is somewhat similar to that of English. Stress, which is unpredictable, is not normally indicated orthographically. According to the Institute of Russian Language of the Russian Academy of Sciences, an optional acute accent may, and sometimes should, be used (e.g. и́) to mark stress.


          


          Classification


          Russian is a Slavic language in the Indo-European family. From the point of view of the spoken language, its closest relatives are Ukrainian and Belarusian, the other two national languages in the East Slavic group. In many places in eastern Ukraine and Belarus, these languages are spoken interchangeably, and in certain areas traditional bilingualism resulted in language mixture, e.g. Surzhyk in eastern Ukraine and Trasianka in Belarus. An East Slavic Old Novgorod dialect, although vanished during the fifteenth or sixteenth century, is sometimes considered to have played a significant role in formation of the modern Russian language.


          The vocabulary (mainly abstract and literary words), principles of word formation, and, to some extent, inflections and literary style of Russian have been also influenced by Church Slavonic, a developed and partly adopted form of the South Slavic Old Church Slavonic language used by the Russian Orthodox Church. However, the East Slavic forms have tended to be used exclusively in the various dialects that are experiencing a rapid decline. In some cases, both the East Slavic and the Church Slavonic forms are in use, with slightly different meanings. For details, see Russian phonology and History of the Russian language.


          Russian phonology and syntax (especially in northern dialects) have also been influenced to some extent by the numerous Finnic languages of the Finno-Ugric subfamily: Merya, Moksha, Muromian, the language of the Meshchera, Veps, et cetera. These languages, some of them now extinct, used to be spoken in the centre and in the north of what is now the European part of Russia. They came in contact with Eastern Slavic as far back as the early Middle Ages and eventually served as substratum for the modern Russian language. The Russian dialects spoken north, north-east and north-west of Moscow have a considerable number of words of Finno-Ugric origin. Over the course of centuries, the vocabulary and literary style of Russian have also been influenced by Turkic/Caucasian/Central Asian languages, as well as Western/Central European languages such as Polish, Latin, Dutch, German, French, and English.


          According to the Defense Language Institute in Monterey, California, Russian is classified as a level III language in terms of learning difficulty for native English speakers, requiring approximately 780 hours of immersion instruction to achieve intermediate fluency. It is also regarded by the United States Intelligence Community as a "hard target" language, due to both its difficulty to master for English speakers as well as due to its critical role in American world policy.


          


          Geographic distribution


          Russian is primarily spoken in Russia and, to a lesser extent, the other countries that were once constituent republics of the USSR. Until 1917, it was the sole official language of the Russian Empire. During the Soviet period, the policy toward the languages of the various other ethnic groups fluctuated in practice. Though each of the constituent republics had its own official language, the unifying role and superior status was reserved for Russian. Following the break-up of 1991, several of the newly independent states have encouraged their native languages, which has partly reversed the privileged status of Russian, though its role as the language of post-Soviet national intercourse throughout the region has continued.


          In Latvia, notably, its official recognition and legality in the classroom have been a topic of considerable debate in a country where more than one-third of the population is Russian-speaking, consisting mostly of post-World War II immigrants from Russia and other parts of the former USSR (Belarus, Ukraine). Similarly, in Estonia, the Soviet-era immigrants and their Russian-speaking descendants constitute 25,6% of the country's current population and 58,6% of the native Estonian population is also able to speak Russian. In all, 67,8% of Estonia's population can speak Russian.


          In Kazakhstan and Kyrgyzstan, Russian remains a co-official language with Kazakh and Kyrgyz respectively. Large Russian-speaking communities still exist in northern Kazakhstan, and ethnic Russians comprise 25.6% of Kazakhstan's population.


          A much smaller Russian-speaking minority in Lithuania has represented less than 1/10 of the country's overall population. Nevertheless more than half of the population of the Baltic states are able to hold a conversation in Russian and almost all have at least some familiarity with the most basic spoken and written phrases. The Russian control of Finland in 18091918, however, has left few Russian speakers in Finland. There are 33,400 Russian speakers in Finland, amounting to 0.6% of the population. 5000 (0.1%) of them are late 19th century and 20th century immigrants, and the rest are recent immigrants, who have arrived in the 90's and later.


          
            [image: Sign above a urinal in an Israeli international airport. Translated into four languages spoken in Israel: English, Hebrew, Russian (with many spelling errors), and Arabic.]

            
              Sign above a urinal in an Israeli international airport. Translated into four languages spoken in Israel: English, Hebrew, Russian (with many spelling errors), and Arabic.
            

          


          In the twentieth century, Russian was widely taught in the schools of the members of the old Warsaw Pact and in other countries that used to be allies of the USSR. In particular, these countries include Poland, Bulgaria, the Czech Republic, Slovakia, Hungary, Romania, Albania and Cuba. However, younger generations are usually not fluent in it, because Russian is no longer mandatory in the school system. It is currently the most widely-taught foreign language in Mongolia.


          Russian is also spoken in Israel by at least 750,000 ethnic Jewish immigrants from the former Soviet Union (1999 census). The Israeli press and websites regularly publish material in Russian.


          Sizable Russian-speaking communities also exist in North America, especially in large urban centers of the U.S. and Canada such as New York City, Philadelphia, Boston, Los Angeles, San Francisco, Seattle, Toronto, Baltimore, Miami, Chicago, Denver, and the Cleveland suburb of Richmond Heights. In the former two, Russian-speaking groups total over half a million. In a number of locations they issue their own newspapers, and live in their self-sufficient neighborhoods (especially the generation of immigrants who started arriving in the early sixties). Only about a quarter of them are ethnic Russians, however. Before the dissolution of the Soviet Union, the overwhelming majority of Russophones in North America were Russian-speaking Jews. Afterwards the influx from the countries of the former Soviet Union changed the statistics somewhat. According to the United States 2000 Census, Russian is the primary language spoken in the homes of over 700,000 individuals living in the United States.


          Significant Russian-speaking groups also exist in Western Europe. These have been fed by several waves of immigrants since the beginning of the twentieth century, each with its own flavor of language. Germany, the United Kingdom, Spain, France, Italy, Belgium, Greece, Brazil, Norway, Austria, and Turkey have significant Russian-speaking communities totaling 3 million people.


          Two thirds of them are actually Russian-speaking descendants of Germans, Greeks, Jews, Armenians, or Ukrainians who either repatriated after the USSR collapsed or are just looking for temporary employment.


          Recent estimates of the total number of speakers of Russian:


          
            
              	Source

              	Native speakers

              	Native Rank

              	Total speakers

              	Total rank
            


            
              	G. Weber, "Top Languages",

              Language Monthly,

              3: 1218, 1997, ISSN 1369-9733

              	160,000,000

              	8

              	285,000,000

              	5
            


            
              	World Almanac (1999)

              	145,000,000

              	8(2005)

              	275,000,000

              	5
            


            
              	SIL (2000 WCD)

              	145,000,000

              	8

              	255,000,000

              	56 (tied with Arabic)
            


            
              	CIA World Factbook (2005)

              	160,000,000

              	8

              	
            

          


          


          Official status


          Russian is the official language of Russia. It is also an official language of Belarus, Kazakhstan, Kyrgyzstan and the de facto official language of unrecognized Transnistria, Ukraine, South Ossetia and Abkhazia. Russian is one of the six official languages of the United Nations. Education in Russian is still a popular choice for both Russian as a second language (RSL) and native speakers in Russia as well as many of the former Soviet republics.


          97% of the public school students of Russia, 75% in Belarus, 41% in Kazakhstan, 25% in Ukraine, 23% in Kyrgyzstan, 21% in Moldova, 7% in Azerbaijan, 5% in Georgia and 2% in Armenia and Tajikistan receive their education only or mostly in Russian. Although the corresponding percentage of ethnic Russians is 78% in Russia, 10% in Belarus, 26% in Kazakhstan, 17% in Ukraine, 9% in Kyrgyzstan, 6% in Moldova, 2% in Azerbaijan, 1.5% in Georgia and less than 1% in both Armenia and Tajikistan.


          Russian-language schooling is also available in Latvia, Estonia and Lithuania, but due to education reforms, a number of subjects taught in Russian are reduced at the high school level. The language has a co-official status alongside Moldovan in the autonomies of Gagauzia and Transnistria in Moldova, and in seven Romanian communes in Tulcea and Constanţa counties. In these localities, Russian-speaking Lipovans, who are a recognized ethnic minority, make up more than 20% of the population. Thus, according to Romania's minority rights law, education, signage, and access to public administration and the justice system are provided in Russian alongside Romanian. In the Autonomous Republic of Crimea in Ukraine, Russian is an officially recognized language alongside with Crimean Tatar, but in reality, is the only language used by the government, thus being a de facto official language.


          


          Dialects


          Despite leveling after 1900, especially in matters of vocabulary, a number of dialects exist in Russia. Some linguists divide the dialects of the Russian language into two primary regional groupings, "Northern" and "Southern", with Moscow lying on the zone of transition between the two. Others divide the language into three groupings, Northern, Central and Southern, with Moscow lying in the Central region. Dialectology within Russia recognizes dozens of smaller-scale variants.


          The dialects often show distinct and non-standard features of pronunciation and intonation, vocabulary, and grammar. Some of these are relics of ancient usage now completely discarded by the standard language.


          The northern Russian dialects and those spoken along the Volga River typically pronounce unstressed /o/ clearly (the phenomenon called okanye/оканье). East of Moscow, particularly in Ryazan Region, unstressed /e/ and /a/ following palatalized consonants and preceding a stressed syllable are not reduced to [ɪ] (like in the Moscow dialect), being instead pronounced as /a/ in such positions (e.g. несли is pronounced as [nʲasˈlʲi], not as [nʲɪsˈlʲi]) - this is called yakanye/ яканье; many southern dialects have a palatalized final /tʲ/ in 3rd person forms of verbs (this is unpalatalized in the standard dialect) and a fricative [ɣ] where the standard dialect has [g]. However, in certain areas south of Moscow, e.g. in and around Tula, /g/ is pronounced as in the Moscow and northern dialects unless it precedes a voiceless plosive or a pause. In this position /g/ is lenited and devoiced to the fricative [x], e.g. друг [drux] (in Moscow's dialect, only Бог [box], лёгкий [lʲɵxʲkʲɪj], мягкий [ˈmʲxʲkʲɪj] and some derivatives follow this rule). Some of these features (e.g. a debuccalized or lenited /g/ and palatalized final /tʲ/ in 3rd person forms of verbs) are also present in modern Ukrainian, indicating either a linguistic continuum or strong influence one way or the other.


          The city of Veliky Novgorod has historically displayed a feature called chokanye/tsokanye (чоканье/цоканье), where /ʨ/ and /ʦ/ were confused (this is thought to be due to influence from Finnish, which doesn't distinguish these sounds). So, цапля ("heron") has been recorded as 'чапля'. Also, the second palatalization of velars did not occur there, so the so-called ě (from the Proto-Slavonic diphthong *ai) did not cause /k, g, x/ to shift to /ʦ, ʣ, s/; therefore where Standard Russian has цепь ("chain"), the form кепь [kʲepʲ] is attested in earlier texts.


          Among the first to study Russian dialects was Lomonosov in the eighteenth century. In the nineteenth, Vladimir Dal compiled the first dictionary that included dialectal vocabulary. Detailed mapping of Russian dialects began at the turn of the twentieth century. In modern times, the monumental Dialectological Atlas of the Russian Language (Диалектологический атлас русского языка [dʲɪɐˌlʲɛktəlɐˈgʲiʨɪskʲɪj ˈatləs ˈruskəvə jɪzɨˈka]), was published in 3 folio volumes 19861989, after four decades of preparatory work.


          The standard language is based on (but not identical to) the Moscow dialect.


          


          Derived languages


          
            	Balachka a dialect, spoken primarily by Cossacks, in the regions of Don, Kuban and Terek.


            	Fenya, a criminal argot of ancient origin, with Russian grammar, but with distinct vocabulary.


            	Nadsat, the fictional language spoken in ' A Clockwork Orange' uses a lot of Russian words and Russian slang.


            	Surzhyk is a language with Russian and Ukrainian features, spoken in some areas of Ukraine


            	Trasianka is a language with Russian and Belarusian features used by a large portion of the rural population in Belarus.


            	Quelia, a pseudo pidgin of German and Russian.


            	Runglish, Russian-English pidgin. This word is also used by English speakers to describe the way in which Russians attempt to speak English using Russian morphology and/or syntax.


            	Russenorsk is an extinct pidgin language with mostly Russian vocabulary and mostly Norwegian grammar, used for communication between Russians and Norwegian traders in the Pomor trade in Finnmark and the Kola Peninsula.

          


          


          Writing system


          


          Alphabet
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              A page from Azbuka ( Alphabet book), the first Russian textbook. Printed by Ivan Fyodorov in 1574. This page features the Cyrillic alphabet.
            

          


          Russian is written using a modified version of the Cyrillic (кириллица) alphabet. The Russian alphabet consists of 33 letters. The following table gives their upper case forms, along with IPA values for each letter's typical sound:


          
            
              	А

              /a/

              	Б

              /b/

              	В

              /v/

              	Г

              /g/

              	Д

              /d/

              	Е

              /je/

              	Ё

              /jo/

              	Ж

              /ʐ/

              	З

              /z/

              	И

              /i/

              	Й

              /j/
            


            
              	К

              /k/

              	Л

              /l/

              	М

              /m/

              	Н

              /n/

              	О

              /o/

              	П

              /p/

              	Р

              /r/

              	С

              /s/

              	Т

              /t/

              	У

              /u/

              	Ф

              /f/
            


            
              	Х

              /h/

              	Ц

              /t͡s/

              	Ч

              /t͡ɕ/

              	Ш

              /ʂ/

              	Щ

              /ɕɕ/

              	Ъ

              /-/

              	Ы

              [ɨ]

              	Ь

              /◌ʲ/

              	Э

              /e/

              	Ю

              /ju/

              	Я

              /ja/
            

          


          Older letters of the Russian alphabet include <ѣ>, which merged to <е> (/e/); <і> and <ѵ>, which both merged to <и>(/i/); <ѳ>, which merged to <ф> (/f/); and <ѧ>, which merged to <я> (/ja/ or /ʲa/). While these older letters have been abandoned at one time or another, they may be used in this and related articles. The yers <ъ> and <ь> originally indicated the pronunciation of ultra-short or reduced /ŭ/, /ĭ/.


          The Russian alphabet has many systems of character encoding. KOI8-R was designed by the government and was intended to serve as the standard encoding. This encoding is still used in UNIX-like operating systems. Nevertheless, the spread of MS-DOS and Microsoft Windows created chaos and ended by establishing different encodings as de-facto standards. For communication purposes, a number of conversion applications were developed. \ " iconv" is an example that is supported by most versions of Linux, Macintosh and some other operating systems. Most implementations (especially old ones) of the character encoding for the Russian language are aimed at simultaneous use of English and Russian characters only and do not include support for any other language. Certain hopes for a unification of the character encoding for the Russian alphabet are related to the Unicode standard, specifically designed for peaceful coexistence of various languages, including even dead languages. Unicode also supports the letters of the Early Cyrillic alphabet, which have many similarities with the Greek alphabet.


          


          Orthography


          Russian spelling is reasonably phonemic in practice. It is in fact a balance among phonemics, morphology, etymology, and grammar; and, like that of most living languages, has its share of inconsistencies and controversial points. A number of rigid spelling rules introduced between the 1880s and 1910s have been responsible for the latter whilst trying to eliminate the former.


          The current spelling follows the major reform of 1918, and the final codification of 1956. An update proposed in the late 1990s has met a hostile reception, and has not been formally adopted.


          The punctuation, originally based on Byzantine Greek, was in the seventeenth and eighteenth centuries reformulated on the French and German models.


          


          Sounds


          The phonological system of Russian is inherited from Common Slavonic, but underwent considerable modification in the early historical period, before being largely settled by about 1400.


          The language possesses five vowels, which are written with different letters depending on whether or not the preceding consonant is palatalized. The consonants typically come in plain vs. palatalized pairs, which are traditionally called hard and soft. (The hard consonants are often velarized, especially before back vowels, although in some dialects the velarization is limited to hard /l/). The standard language, based on the Moscow dialect, possesses heavy stress and moderate variation in pitch. Stressed vowels are somewhat lengthened, while unstressed vowels tend to be reduced to near-close vowels or an unclear schwa. (See also: vowel reduction in Russian.)


          The Russian syllable structure can be quite complex with both initial and final consonant clusters of up to 4 consecutive sounds. Using a formula with V standing for the nucleus (vowel) and C for each consonant the structure can be described as follows:


          (C)(C)(C)(C)V(C)(C)(C)(C)


          Clusters of four consonants are not very common, however, especially within a morpheme.


          


          Consonants


          
            
              	

              	Bilabial

              	Labio-

              dental

              	Dental &

              Alveolar

              	Post-

              alveolar

              	Palatal

              	Velar
            


            
              	Nasal

              	hard

              	/m/

              	

              	/n/

              	

              	

              	
            


            
              	soft

              	/mʲ/

              	

              	/nʲ/

              	

              	

              	
            


            
              	Plosive

              	hard

              	/p/  /b/

              	

              	/t/  /d/

              	

              	

              	/k/  /g/
            


            
              	soft

              	/pʲ/  /bʲ/

              	

              	/tʲ/  /dʲ/

              	

              	

              	/kʲ/*  [gʲ]
            


            
              	Affricate

              	hard

              	

              	

              	/ʦ/

              	

              	

              	
            


            
              	soft

              	

              	

              	

              	/tɕ/

              	

              	
            


            
              	Fricative

              	hard

              	

              	/f/  /v/

              	/s/  /z/

              	/ʂ/  /ʐ/

              	

              	/x/  
            


            
              	soft

              	

              	/fʲ/  /vʲ/

              	/sʲ/  /zʲ/

              	/ɕː/*  /ʑː/*

              	

              	[xʲ]  
            


            
              	Trill

              	hard

              	

              	

              	/r/

              	

              	

              	
            


            
              	soft

              	

              	

              	/rʲ/

              	

              	

              	
            


            
              	Approximant

              	hard

              	

              	

              	/l/

              	

              	

              	
            


            
              	soft

              	

              	

              	/lʲ/

              	

              	/j/

              	
            

          


          Russian is notable for its distinction based on palatalization of most of the consonants. While /k/, /g/, /x/ do have palatalized allophones [kʲ, gʲ, xʲ], only /kʲ/ might be considered a phoneme, though it is marginal and generally not considered distinctive (the only native minimal pair which argues for /kʲ/ to be a separate phoneme is "это ткёт"/"этот кот"). Palatalization means that the centre of the tongue is raised during and after the articulation of the consonant. In the case of /tʲ/ and /dʲ/, the tongue is raised enough to produce slight frication (affricate sounds). These sounds: /t, d, ʦ, s, z, n and rʲ/ are dental, that is pronounced with the tip of the tongue against the teeth rather than against the alveolar ridge.


          


          Grammar


          

          Russian has preserved an Indo-European synthetic- inflectional structure, although considerable leveling has taken place.


          Russian grammar encompasses


          
            	a highly synthetic morphology


            	a syntax that, for the literary language, is the conscious fusion of three elements:

              
                	a polished vernacular foundation;


                	a Church Slavonic inheritance;


                	a Western European style.

              

            

          


          The spoken language has been influenced by the literary one, but continues to preserve characteristic forms. The dialects show various non-standard grammatical features, some of which are archaisms or descendants of old forms since discarded by the literary language.


          


          Vocabulary


          
            [image: This page from an "ABC" book printed in Moscow in 1694 shows the letter П.]

            
              This page from an "ABC" book printed in Moscow in 1694 shows the letter П.
            

          


          See History of the Russian language for an account of the successive foreign influences on the Russian language.


          The total number of words in Russian is difficult to reckon because of the ability to agglutinate and create manifold compounds, diminutives, etc. (see Word Formation under Russian grammar).


          The number of listed words or entries in some of the major dictionaries published during the last two centuries, and the total vocabulary of Pushkin (who is credited with greatly augmenting and codifying literary Russian), are as follows:


          
            
              	Work

              	Year

              	Words

              	Notes
            


            
              	Academic dictionary, I Ed.

              	17891794

              	43,257

              	Russian and Church Slavonic with some Old Russian vocabulary
            


            
              	Academic dictionary, II Ed

              	18061822

              	51,388

              	Russian and Church Slavonic with some Old Russian vocabulary
            


            
              	Pushkin opus

              	18101837

              	21,197

              	-
            


            
              	Academic dictionary, III Ed.

              	1847

              	114,749

              	Russian and Church Slavonic with Old Russian vocabulary
            


            
              	Dahl's dictionary

              	18801882

              	195,844

              	44,000 entries lexically grouped; attempt to catalogue the full vernacular language, includes some properly Ukrainian and Belarusian words
            


            
              	Ushakov's dictionary

              	19341940

              	85,289

              	Current language with some archaisms
            


            
              	Academic dictionary

              	19501965

              	120,480

              	full dictionary of the "Modern language"
            


            
              	Ozhegov's dictionary

              	1950s1960s

              	61,458

              	More or less then-current language
            


            
              	Lopatin's dictionary

              	2000

              	c.160,000

              	Orthographic, current language
            

          


          (As a historical aside, Dahl was, in the second half of the nineteenth century, still insisting that the proper spelling of the adjective русский, which was at that time applied uniformly to all the Orthodox Eastern Slavic subjects of the Empire, as well as to its one official language, be spelled руский with one s, in accordance with ancient tradition and what he termed the "spirit of the language". He was contradicted by the philologist Grot, who distinctly heard the s lengthened or doubled).


          


          Proverbs and sayings


          The Russian language is replete with many hundreds of proverbs (пословица [pɐˈslo.vʲɪ.ʦə]) and sayings (поговоркa [pə.gɐˈvo.rkə]). These were already tabulated by the seventeenth century, and collected and studied in the nineteenth and twentieth, with the folk-tales being an especially fertile source.


          


          History and examples


          The history of Russian language may be divided into the following periods.


          
            	Kievan period and feudal breakup


            	The Tatar yoke and the Grand Duchy of Lithuania


            	The Moscovite period (15th17th centuries)


            	Empire (18th19th centuries)


            	Soviet period and beyond (20th century)

          


          Judging by the historical records, by approximately 1000 AD the predominant ethnic group over much of modern European Russia, Ukraine, and Belarus was the Eastern branch of the Slavs, speaking a closely related group of dialects. The political unification of this region into Kievan Rus' in about 880, from which modern Russia, Ukraine and Belarus trace their origins, established Old East Slavic as a literary and commercial language. It was soon followed by the adoption of Christianity in 988 and the introduction of the South Slavic Old Church Slavonic as the liturgical and official language. Borrowings and calques from Byzantine Greek began to enter the Old East Slavic and spoken dialects at this time, which in their turn modified the Old Church Slavonic as well.


          Dialectal differentiation accelerated after the breakup of Kievan Rus in approximately 1100. On the territories of modern Belarus and Ukraine emerged Ruthenian and in modern Russia medieval Russian. They definitely became distinct in 13th century by the time of division of that land between the Grand Duchy of Lithuania on the west and independent Novgorod Feudal Republic plus small duchies which were vassals of the Tatars on the east.


          The official language in Moscow and Novgorod, and later, in the growing Moscow Rus, was Church Slavonic which evolved from Old Church Slavonic and remained the literary language until the Petrine age, when its usage shrank drastically to biblical and liturgical texts. Russian developed under a strong influence of the Church Slavonic until the close of the seventeenth century; the influence reversed afterwards leading to corruption of liturgical texts.


          The political reforms of Peter the Great were accompanied by a reform of the alphabet, and achieved their goal of secularization and Westernization. Blocks of specialized vocabulary were adopted from the languages of Western Europe. By 1800, a significant portion of the gentry spoke French, less often German, on an everyday basis. Many Russian novels of the 19th century, e.g. Lev Tolstoys "War and Peace", contain entire paragraphs and even pages in French with no translation given, with an assumption that educated readers won't need one.


          The modern literary language is usually considered to date from the time of Aleksandr Pushkin in the first third of the nineteenth century. Pushkin revolutionized Russian literature by rejecting archaic grammar and vocabulary (so called "высокий стиль"  "high style") in favour of grammar and vocabulary found in the spoken language of the time. Even modern readers of younger age may only experience slight difficulties understanding some words in Pushkins texts, since only few words used by Pushkin became archaic or changed meaning. On the other hand, many expressions used by Russian writers of the early 19th century, in particular Pushkin, Lermontov, Gogol, Griboidov, became proverbs or sayings which can be frequently found even in the modern Russian colloquial speech.


          The political upheavals of the early twentieth century and the wholesale changes of political ideology gave written Russian its modern appearance after the spelling reform of 1918. Political circumstances and Soviet accomplishments in military, scientific, and technological matters (especially cosmonautics), gave Russian a world-wide prestige, especially during the middle third of the twentieth century.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Russian_language"
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        Russian Revolution (1917)


        
          

          The Russian Revolution of 1917 refers to a series of two popular revolutions in Russia, and the events surrounding them. These revolutions had the effect of completely changing the nature of society within the Russian Empire and transforming the Russian state, which ultimately led to the replacement of the old Tsarist autocracy with the Soviet Union.


          The February Revolution of 1917 (March 1917 of the Gregorian calendar) was a spontaneous popular revolution focused around Petrograd, with an associated mutiny of the military. In the chaos members of the Duma assumed control of the country, forming the Russian Provisional Government. The army leadership felt they did not have the means to suppress the revolution and Tsar Nicholas II of Russia, the last Tsar of Russia, abdicated, effectively leaving the Provisional Government in power. The Soviets (workers' councils) which were led by more radical socialist factions initially permitted the new government to rule but insisted on a prerogative to influence the government and control various militias. The February Revolution took place in the context of the First World War, with much of the army in a state of mutiny.


          A period of dual power eventuated, in which the Provisional Government held state power and the national network of Soviets, led by socialists, had the allegiance of the lower-class citizens and the political Left. During this chaotic period there were frequent army mutinies and many strikes. The Provisional Government chose to remain in the war, whereas the policy of the Bolsheviks and other socialist factions was to abandon the war effort. The Bolsheviks formed workers militas into the Red Guards (later the Red Army) over which they exerted substantial control. The Mensheviks, another socialist faction, were also fighting for control over the country at this time.


          The October Revolution (November of the Gregorian calendar), in which the Bolshevik party, led by Vladimir Lenin, and the workers' Soviets, overthrew the Provisional Government in Petrograd. A civil war soon erupted between the Red and White (nationalist) factions, which was to continue for several years, with the Bolsheviks ultimately victorious. The Bolsheviks signed a peace treaty with Germany. In this way the Revolution paved the way for the USSR. While many notable historical events occurred in Moscow and Petrograd, there was also a broadly-based movement in cities throughout the state, among national minorities throughout the empire, and in the rural areas, where peasants seized and redistributed land.


          



          


          Background


          At the start of 1917 the country was ripe for revolution  growing rapidly, creating expanded social opportunities but also great uncertainty. Peasant villagers more and more often migrated between agrarian and industrial work environments, and many relocated entirely, creating a growing urban labor force. A middle class of white-collar employees, businessmen, and professionals (the latter group comprising doctors, lawyers, teachers, journalists, engineers, etc.) was on the rise. Even nobles had to find new ways to subsist in this changing economy, and contemporaries spoke of new classes forming (proletarians and capitalists, for example), although these classes were also divided along crisscrossing lines of status, gender, age, ethnicity, and belief.


          
            [image: Bolshevik forces marching on Red Square.]

            
              Bolshevik forces marching on Red Square.
            

          


          It was becoming harder to speak of clearly-defined social groups or boundaries. Not only were groups fractured in various ways, their defining boundaries were also increasingly blurred by migrating peasants, worker intellectuals, gentry professionals, and the like. There was a general sense that the texture of people's lives was being transformed by a spreading commercial culture which remade the surfaces of material life (buildings, store fronts, advertisements, fashion, clocks and machines) and nurtured new objects of desire.


          By 1917, the growth of political consciousness, the impact of revolutionary ideas, and the weak and inefficient system of government (which had been debilitated further by its participation in World War I), should have convinced the emperor, Nicholas II, to take the necessary steps towards reform. In January 1917, in fact, Sir George Buchanan, the British Ambassador in Russia, advised the emperor to "break down the barrier that separates you from your people to regain their confidence." He received little response from Nicholas.


          Many of the people of Russia resented the autocracy of Tsar Nicholas II and the corrupt and anachronistic elements in his government. He was seen as being out of touch with the needs and aspirations of the Russian people, the vast majority of whom were victims of the wretched socio-economic conditions which prevailed. Socially, Tsarist Russia stood well behind the rest of Europe in its industry and farming, resulting in few opportunities for fair advancement on the part of peasants and industrial workers. Economically, widespread inflation and food shortages in Russia contributed to the revolution. Militarily, inadequate supplies, logistics, and weaponry led to heavy losses that the Russians suffered during World War I; this further strengthened Russia's view of Nicholas II as weak and unfit to rule. Ultimately, these factors, coupled with the development of revolutionary ideas and movements (particularly during the years following the 1905 Bloody Sunday Massacre), led to the Russian Revolution.


          Many workers acquired a sense of self-respect and confidence, heightening expectations and desires. Living in cities, workers encountered material goods such as they had never seen while in the village. Most important, living in cities, they were exposed to new ideas about the social and political order.


          The social causes of the Russian Revolution mainly came from centuries of oppression of the lower classes by the Tsarist regime, and Nicholas's failures in World War I. While rural agrarian peasants had been emancipated from serfdom in 1861, they still resented paying redemption payments to the state, and demanded communal tender of the land they worked. The problem was further compounded by the failure of Sergei Witte's land reforms of the early 1900s. Increasing peasant disturbances and sometimes full revolts occurred, with the goal of securing ownership of the land they worked. Russia consisted mainly of poor farming peasants, with 1.5% of the population owning 25% of the land.


          The rapid industrialization of Russia also resulted in urban overcrowding and poor conditions for urban industrial workers (as mentioned above). Between 1890 and 1910, the population of the capital, Saint Petersburg, swelled from 1,033,600 to 1,905,600, with Moscow experiencing similar growth. This created a new 'proletariat' which, due to being crowded together in the cities, was much more likely to protest and go on strike than the peasantry had been in previous times. In one 1904 survey, it was found that an average of sixteen people shared each apartment in Saint Petersburg, with six people per room. There was also no running water, and piles of human waste were a threat to the health of the workers. The poor conditions only aggravated the situation, with the number of strikes and incidents of public disorder rapidly increasing in the years shortly before World War I.


          World War I only added to the chaos. Conscription swept up the unwilling in all parts of Russia. The vast demand for factory production of war supplies and workers caused many more labor riots and strikes. Conscription stripped skilled workers from the cities, who had to be replaced with unskilled peasants, and then, when famine began to hit due to the poor railway system, workers abandoned the cities in droves to look for food. Finally, the soldiers themselves, who suffered from a lack of equipment and protection from the elements, began to turn against the Tsar. This was mainly because, as the war progressed, many of the officers who were loyal to the Tsar were killed, and were replaced by discontented conscripts from the major cities, who had little loyalty to the Tsar.


          


          Political issues


          Many subjects of the crown had reason to be dissatisfied with the existing autocracy. Nicholas II was a deeply conservative ruler and maintained a strict authoritarian system. Individuals and society in general were expected to show self-restraint, devotion to community, deference to the social hierarchy, and a sense of duty to country. Religious faith helped bind all of these tenets together as a source of comfort and reassurance in the face of difficult conditions and as a means of political authority exercised through the clergy. Perhaps more than any other modern monarch, Nicholas II attached his fate and the future of his dynasty to the notion of the ruler as a saintly and infallible father to his people. This idealized vision of the Romanov monarchy blinded him to the actual state of his country. With a firm belief that his power to rule was granted by Divine Right, Nicholas assumed that the Russian people were devoted to him with unquestioning loyalty. This ironclad belief rendered Nicholas unwilling to allow the progressive reforms that might have alleviated the suffering of the Russian people. Even after the 1905 revolution spurred the Tsar to decree limited civil rights and democratic representation, he worked to limit even these liberties in order to preserve the ultimate authority of the crown.


          Despite constant oppression, the desire of the people for democratic participation in government was strong. Since the Age of Enlightenment, Russian intellectuals had promoted Enlightenment ideals such as the dignity of the individual and of the rectitude of democratic representation. These ideals were championed most vociferously by Russias liberals, although populists, Marxists, and anarchists also claimed to support democratic reforms. A growing opposition movement had begun to challenge the Romanov monarchy openly well before the turmoil of World War I. Dissatisfaction with Russian autocracy culminated in the huge national upheaval that followed the Bloody Sunday massacre of January 1905, in which hundreds of unarmed protesters were shot by the Tsar's troops. Workers responded to the massacre with a crippling general strike, forcing Nicholas to put forth the October Manifesto which established a democraticly elected parliament (the State Duma). The Tsar undermined this promise of reform but a year later with Article 87 of the 1906 Fundamental State Laws, and subsequently dismissed the first two Dumas when they proved uncooperative. Unfulfilled hopes of democracy fueled revolutionary ideas and violent outbursts targeted at the monarchy.


          One of the Tsars principal rationales for risking war in 1914 was his desire to restore the prestige that Russia had lost amid the debacles of the Russo-Japanese war. Nicholas also sought to foster a greater sense of national unity with a war against a common and ancient enemy. The Russian Empire was an agglomeration of diverse ethnicities that had shown significant signs of disunity in the years before the First World War. Nicholas believed in part that the shared peril and tribulation of a foreign war would mitigate the social unrest over the persistent issues of poverty, inequality, and inhuman working conditions. Instead of restoring Russia's political and military standing, World War I led to the horrifying slaughter of Russian troops and military defeats that undermined both the monarchy and society in general to the point of collapse.


          


          World War I


          The outbreak of war in August 1914 initially served to quiet the prevalent social and political protests, focusing hostilities against a common external enemy, but this patriotic unity did not last long. As the war dragged on inconclusively, war-weariness gradually took its toll. More important, though, was this deeper fragility: although many ordinary Russians joined anti-German demonstrations in the first few weeks of the war, the most widespread reaction appears to have been skepticism and fatalism. Hostility toward the Kaiser and the desire to defend their land and their lives did not necessarily translate into enthusiasm for the Tsar or the government.


          Russia's first major battle of the war was a disaster: in the 1914 Battle of Tannenberg, over 30,000 Russian troops were killed or wounded and 90,000 captured, while Germany suffered just 20,000 casualties. However, Austro-Hungarian forces allied to Germany were driven back deep into the Galicia region by the end of the year. In the autumn of 1915, Nicholas had taken direct command of the army, personally overseeing Russia's main theatre of war and leaving his ambitious but incapable wife Alexandra in charge of the government. Reports of corruption and incompetence in the Imperial government began to emerge, and the growing influence of Grigori Rasputin in the Imperial family was widely resented. In the eyes of Lynch, a revisionist historian who focuses on the role of the people, Rasputin was a "fatal disease" to the Tsarist regime.


          In 1915, things took a critical turn for the worse when Germany shifted its focus of attack to the Eastern front. The superior German army  better led, better trained and better supplied  was terrifyingly effective against the ill-equipped Russian forces, driving the Russians out of Galicia, as well as Russian Poland, during the Gorlice-Tarnow Offensive campaign. By the end of October 1916, Russia had lost between 1,600,000 and 1,800,000 soldiers, with an additional 2,000,000 prisoners of war and 1,000,000 missing, all making up a total of nearly 5,000,000 men.


          These staggering losses played a definite role in the Mutinies which began to occur, and, in 1916, reports of fraternizing with the enemy started to circulate. Soldiers went hungry, and they lacked shoes, munitions, and even weapons. Rampant discontent lowered morale, only to be further undermined by a series of military defeats.


          Casualty rates were the most vivid sign of this disaster. Already, by the end of 1914, only five months into the war, nearly 400,000 Russian men had lost their lives and nearly 1,000,000 were injured. Far sooner than expected, scarcely-trained recruits had to be called up for active duty, a process repeated throughout the war as staggering losses continued to mount. The officer class also saw remarkable turnover, especially within the lower echelons, which were quickly filled with soldiers rising up through the ranks. These men, usually of peasant or worker backgrounds, were to play a large role in the politicization of the troops in 1917.


          The huge losses on the battlefields were not limited to men. The army quickly ran short of rifles and ammunition (as well as uniforms and food), and, by mid-1915, men were being sent to the front bearing no arms; it was hoped that they could equip themselves with the arms that they recovered from fallen soldiers, of both sides, on the battlefields. With patently good reason, the soldiers did not feel that they were being treated as human beings, or even as valuable soldiers, but rather as raw materials to be squandered for the purposes of the rich and powerful.


          By the spring of 1915, the army was in steady retreat, which was not always orderly; desertion, plunder and chaotic flight were not uncommon. By 1916, however, the situation had improved in many respects. Russian troops stopped retreating, and there were even some modest successes in the offensives that were staged that year, albeit at great loss of life. Also, the problem of shortages was largely solved by a major effort to increase domestic production. Nevertheless, by the end of 1916, morale among soldiers was even worse than it had been during the great retreat of 1915. The fortunes of war may have improved, but the fact of the war, still draining away strength and lives from the country and its many individuals and families, remained an oppressive unavoidability. The crisis in morale (as was argued by Allan Wildman, a leading historian of the Russian army in war and revolution) "was rooted fundamentally in the feeling of utter despair that the slaughter would ever end and that anything resembling victory could be achieved."


          The war devastated not only soldiers. By the end of 1915, there were manifold signs that the economy was breaking down under the heightened strain of wartime demand. The main problems were food shortages and rising prices. Inflation shoved real incomes down at an alarmingly rapid rate, and shortages made it difficult to buy even what one could afford. These shortages were especially a problem in the capital, Petrograd (formerly the City of Saint Petersburg), where distance from supplies and poor transportation networks made matters particularly bad. Shops closed early or entirely for lack of bread, sugar, meat and other provisions, and lines lengthened massively for what remained. It became increasingly difficult both to afford and actually buy food.


          Not surprisingly, strikes increased steadily from the middle of 1915, and so did crime; but, for the most part, people suffered and endured  scouring the city for food  working-class women in Petrograd reportedly spent about forty hours a week in food lines  begging, turning to prostitution or crime, tearing down wooden fences to keep stoves heated for warmth, grumbling about the rich, and wondering when and how this would all come to an end.


          Government officials responsible for public order worried about how long the people's patience would last. A report by the Petrograd branch of the security police, the Okhrana, in October 1916, warned bluntly of "the possibility in the near future of riots by the lower classes of the empire enraged by the burdens of daily existence."


          Nicholas was blamed for all of these crises, and what little support he had left began to crumble. As discontent grew, the State Duma issued a warning to Nicholas in November 1916. It stated that, inevitably, a terrible disaster would grip the country unless a constitutional form of government was put in place. In typical fashion, however, Nicholas ignored them, and Russia's Tsarist regime collapsed a few months later during the February Revolution of 1917. One year later, the Tsar and his entire family were executed. Ultimately, Nicholas's inept handling of his country and the War destroyed the Tsars and ended up costing him both his rule and his life.


          


          February Revolution
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              Nicholas II, March 1917, shortly after the revolution brought about his abdication.
            

          


          This revolution broke out without definite leadership and formal plans, which may be seen as indicative of the fact that the Russian people had quite enough of the existing system. Petrograd, the capital, became the focus of attention, and, on February 23 (March 8) 1917, people at the food queues started a demonstration. They were soon joined by many thousands of women textile workers, who walked out of their factoriespartly in commemoration of International Women's Day but mainly to protest against the severe shortages of bread. Already, large numbers of men and women were on strike, and the women stopped at any still-operating factories to call on their workers to join them. The mobs marched through the streets, with cries of "Bread!" and "Give us bread!" During the next two days, the strike, encouraged by the efforts of hundreds of rank-and-file socialist activists, spread to factories and shops throughout the capital. By February 25th, virtually every industrial enterprise in Petrograd had been shut down, together with many commercial and service enterprises. Students, white-collar workers and teachers joined the workers in the streets and at public meetings, whilst, in the still-active Duma, liberal and socialist deputies came to realise a potentially-massive problem. They presently denounced the current government even more vehemently and demanded a responsible cabinet of ministers. The Duma, consisting primarily of the bourgeoise, pressed the Tsar to abdicate in order to avert a revolution.


          On the evening of Saturday the 25th, with police having lost control of the situation, Nicholas II, who refused to believe the warnings about the seriousness of these events, sent a fateful telegram to the chief of the Petrograd military district, General Sergei Khabalov: "I command you tomorrow to stop the disorders in the capital, which are unacceptable in the difficult time of war with Germany and Austria." Most of the soldiers obeyed these orders on the 26th, but mutinies, often led by lower-ranked officers, spread overnight. On the morning of the 27th, workers in the streets, many of them now armed, were joined by soldiers, sent in by the government to quell the riots. Many of these soldiers were insurgents, however, and they joined the crowd and fired on the police, in many cases little red ribbons tied to their bayonets. The outnumbered police then proceeded to join the army and civilians in their rampage. Thus, with this near-total disintegration of military power in the capital, effective civil authority collapsed.


          By nighttime on the 27th, the cabinet submitted its resignation to the Tsar and proposed a temporary military dictatorship, but Russia's military leaders rejected this course. Nicholas, meanwhile, had been on the front with the soldiers, where he had seen first-hand Russia's defeat at Tannenburg. He had become very frustrated and was conscious of the fact that the demonstrations were on a massive scale; indeed, he feared for his life. The ill health of his son (suffering from the blood disorder hemophilia) was causing him difficulties, too. Nicholas accepted defeat at last and abdicated on 13 March, hoping, by this last act of service to his nation (as he stated in his manifesto), to end the disorders and bring unity to Russia. In the wake of this collapse of the 300-year-old Romanov dynastyNicholas's brother, to whom he subsequently offered the crown, refused to become Tsar unless that was the decision of an elected government; he wanted the people to want him as their leadera minority of the Duma's deputies declared themselves a Provisional Government, chaired by Prince Lvov, a moderate reformist, although leadership moved gradually to Alexander Kerensky of the Social Revolutionary Party.


          


          Timeline 1914-1916


          1914


          
            	June - July: General Strikes in Saint Petersburg.


            	July 19th: Germany declares war on Russia, causing a brief sense of patriotic union amongst the Russian nation and a downturn in striking.


            	July 30th: The All Russian Zemstvo Union for the Relief of Sick and Wounded Soldiers is created with Lvov as president.


            	August - November: Russia suffers heavy defeats and a large shortage of supplies, including food and munitions, but holds onto Austrian Galicia.


            	August 18th: Saint Petersburg is renamed Petrograd as 'Germanic' names are changed to sound more Russian, and hence more patriotic.


            	November 5th: Bolshevik members of the Duma are arrested; they are later tried and exiled to Siberia.

          


          1915


          
            	February 19: Great Britain and France accept Russia's claims to Istanbul and other Turkish lands.


            	June 5th: Strikers shot at in Kostrom; casualties.


            	July 9th: The Great Retreat begins, as Russian forces pull back out of Galicia and Russian Poland into Russia proper.


            	August 9th: The Duma's bourgeois parties form the 'Progressive bloc' to push for better government and reform; includes the Kadets, Octobrist groups and Nationalists.


            	August 10th: Strikers shot at in Ivnovo-Voznesnsk; casualties.


            	August 17-19th: Strikers in Petrograd protest at the deaths in Ivnovo-Voznesnsk.


            	August 23rd: Reacting to war failures and a hostile Duma, the Tsar takes over as Commander-in-Chief of the armed forces, prorogues the Duma and moves to military headquarters at Mogilev. Central government begins to seize up.

          


          1916


          
            	January - December: Despite successes in the Brusilov offensive, the Russian war effort is still characterised by shortages, poor command, death and desertion. Away from the front, the conflict causes starvation, inflation and a torrent of refugees. Both soldiers and civilians blame the incompetence of the Tsar and his government.


            	February 6: Duma reconvened.


            	February 29th: After a month of strikes at the Putlov Factory, the government conscripts the workers and takes charge of production. Protest strikes follow.


            	June 20: Duma prorogued.


            	October: Troops from 181st Regiment help striking Russkii Renault workers fight against the Police.


            	November 1st: Miliukov gives his 'Is this stupidity or treason?' speech in reconvened Duma.


            	December 17/18th: Rasputin is killed by Prince Yusupov.


            	December 30th: The Tsar is warned that his army won't support him against a revolution.

          


          


          Between February and throughout October: "Dual Power" (dvoevlastie)


          The effective power of the Provisional Government was challenged by the authority of an institution that claimed to represent the will of workers and soldiers and could, in fact, mobilize and control these groups during the early months of the revolutionthe Petrograd Soviet [Council] of Workers' Deputies. The model for the soviet were workers' councils that had been established in scores of Russian cities during the 1905 revolution. In February 1917, striking workers elected deputies to represent them and socialist activists began organizing a citywide council to unite these deputies with representatives of the socialist parties. On 27 February, socialist Duma deputies, mainly Mensheviks and Socialist Revolutionaries, took the lead in organizing a citywide council. The Petrograd Soviet met in the Tauride Palace, the same building where the new government was taking shape.


          The leaders of the Petrograd Soviet believed that they represented particular classes of the population, not the whole nation. They also believed Russia was not ready for socialism. So they saw their role as limited to pressuring hesitant "bourgeoisie to rule and to introduce extensive democratic reforms in Russia (the replacement of the monarchy by a republic, guaranteed civil rights, a democratic police and army, abolition of religious and ethnic discrimination, preparation of elections to a constituent assembly, and so on). They met in the same building as the emerging Provisional Government not to compete with the Duma Committee for state power but to best exert pressure on the new government, to act, in other words, as a popular democratic lobby.


          
            [image: ]

            

          


          The relationship between these two major powers was complex from the beginning and would shape the politics of 1917. The representatives of the Provisional Government agreed to "take into account the opinions of the Soviet of Workers' Deputies," though they were also determined to prevent "interference in the actions of the government," which would create "an unacceptable situation of dual power." In fact, this was precisely what was being created, though this "dual power" (dvoevlastie) was the result less of the actions or attitudes of the leaders of these two institutions than of actions outside their control, especially the ongoing social movement taking place on the streets of Russias cities, in factories and shops, in barracks and in the trenches, and in the villages.


          A series of political crisessee the chronology belowin the relationship between population and government and between the Provisional government and the soviets (which developed into a nationwide movement with a national leadership, The All-Russian Central Executive Committee of Soviets (VTsIK)) undermined the authority of the Provisional Government but also of the moderate socialist leaders of the Soviet. Although the Soviet leadership initially refused to participate in the "bourgeois" Provisional Government, Alexander Kerensky, a young and popular lawyer and a member of the Social Revolutionary Party (SRP), agreed to join the new cabinet, and he became an increasingly central figure in the government, eventually taking leadership of the Provisional Government. As minister of war and later Prime Minister, Kerensky promoted freedom of speech, released thousands of political prisoners, did his very best to continue the war effort and even organised a new offensive (which, however, was no more successful than its predecessors). Nevertheless, Kerensky still faced several great challenges, highlighted by the soldiers, urban workers and peasants, who claimed that they had gained nothing by the revolution:


          
            	Other political groups were trying to undermine him.


            	Heavy military losses were being suffered on the front.


            	The soldiers were dissatisfied, demoralised and had started to defect. (On arrival back in Russia, these soldiers were either imprisoned or sent straight back to the front.)


            	There was enormous discontent with Russia's involvement in the war, and many were calling for an end to it.


            	There were great shortages of food and supplies, which was difficult to remedy because of the wartime economic conditions.

          


          The political group which proved most troublesome for Kerensky, and would eventually overthrow him, was the Bolshevik Party, led by Vladimir Lenin. Lenin had been living in exile in neutral Switzerland and, due to the democratization of politics after the February Revolution which legalized formerly banned political parties, he perceived the opportunity for his Marxist revolution. Although return to Russia had become a possibility, the war made it logistically difficult. Eventually, German officials arranged for Lenin to pass through their territory, hoping that his activities would weaken Russia or even--if the Bolsheviks came to power--lead to Russia's withdrawal from the war. Lenin and his associates, however, had to agree to travel to Russia in a sealed train: Germany would not take the chance that he would foment revolution in Germany. After passing through the front, he arrived in Petrograd in April 1917.


          With Lenin's arrival, the popularity of the Bolsheviks increased steadily. Over the course of the spring, public dissatisfaction with the Provisional Government and the war, in particular among workers, soldiers and peasants, pushed these groups to radical parties. Despite growing support for the Bolsheviks, buoyed by maxims that called most famously for "all power to the Soviets," the party held very little real power in the moderate dominated Petrograd Soviet. In fact, historians such as Sheila Fitzpatrick have asserted that Lenin's exhortations for the Soviet Council to take power were intended to arouse indignation both with the Provisional Government, whose policies were viewed as conservative, and the Soviet itself, which was viewed as subservient to the conservative government. By most historians' accounts, Lenin and his followers were unprepared for how their groundswell of support, especially among influential worker and soldier groups, would translate into real power in summer, 1917.


          On June 18, the Provisional Government launched an attack against Germany which failed miserably. Soon after, the military ordered the Petrograd to go to the front reneging a previously made promise and the soldiers refused to follow the new orders. The arrival of radical Kronstadt sailors, who had tried and executed many officers, including one admiral, further fueled the growing revolutionary atmosphere. The sailors and soldiers, along with Petrograd workers, took to the streets in violent protest, calling for "all power to the Soviets." The revolt, however, was disowned by Lenin and the Bolshevik leaders and dissipated within a few days. In the aftermath, Lenin fled to Finland under threat of arrest while Trotsky, among other prominent Bolsheviks, was arrested. The July Days confirmed the popularity of the anti-war, radical Bolsheviks, but their unpreparedness at the moment of revolt was an embarrassing gaffe which resulted in loss of support among their main constituent groups--soldiers and workers.


          The Bolshevik failure in the July Days proved temporary, though. In August, poor, or misleading, communication led General Lavr Kornilov, the recently appointed Supreme Commander of Russian military forces, to believe that the Petrograd government had been captured by radicals, or was in serious danger thereof. In response, he ordered troops to Petrograd to pacify the city. In order to secure his position, Kerensky had to ask for Bolshevik assistance. He also sought help from the Petrograd Soviet, which called upon armed Red Guards to "defend the revolution." The Kornilov Affair failed largely due to the efforts of the Bolsheviks, whose influence over railroad and telegraph workers proved vital in stopping the movement of troops. With his coup failing, Kornilov surrendered and was relieved of his position. The Bolsheviks' role in stopping the attempted coup immensely strengthened their position.


          In early September, the Soviet Council freed the jailed Bolsheviks and Trotsky became chairman of the Petrograd Soviet. Growing numbers of socialists and lower-class Russians viewed the government less and less as a force in support of their needs and interests. The Bolsheviks benefited as the only major organized opposition party which had refused to compromise with the Provisional Government, and they benefited from growing frustration and even disgust with other parties, such as the Mensheviks and SRs, who stubbornly refused to break with the idea of national unity across all classes.


          In Finland, Lenin had worked on his book State and Revolution and continued to lead his party writing newspaper articles and policy decrees. By October, he returned to Petrograd, aware that the increasingly radical city presented him no legal danger and a second opportunity for revolution. The Bolshevik Central Committee drafted a resolution, calling for the dissolution of the Provisional Government in favour of the Petrograd Soviet. The resolution was passed 10-2 ( Lev Kamenev and Grigory Zinoviev prominently dissenting) and the October Revolution began.


          


          October Revolution


          
            [image: Vladimir Lenin, leader of the Bolsheviks]

            
              Vladimir Lenin, leader of the Bolsheviks
            

          


          The October Revolution was led by Vladimir Lenin and was based upon Lenin's writing on the ideas of Karl Marx, a political ideology often known as Marxism-Leninism. It marked the beginning of the spread of communism in the twentieth century. It was far less sporadic than the revolution of February and came about as the result of deliberate planning and coordinated activity to that end. Though Lenin was the leader of the Bolshevik Party, it has been argued that since Lenin wasn't present during the actual takeover of the Winter Palace, it was really Trotsky's organization and direction that led the revolution, spurred by the motivation Lenin instigated within his party. Critics on the Right have long argued that the financial and logistical assistance of German intelligence via their key agent, Alexander Parvus was a key component as well, though historians are divided, for the evidence is sparse.


          On November 7, 1917, Bolshevik leader Vladimir I. Lenin led his leftist revolutionaries in a revolt against the ineffective Provisional Government (Russia was still using the Julian Calendar at the time, so period references show an October 25 date). The October revolution ended the phase of the revolution instigated in February, replacing Russia's short-lived provisional parliamentary government with government by soviets, local councils elected by bodies of workers and peasants. Liberal and monarchist forces, loosely organized into the White Army, immediately went to war against the Bolsheviks' Red Army.


          Soviet membership was initially freely elected, but many members of the Socialist-Revolutionary Party, anarchists, and other leftists opposed the Bolsheviks through the soviets. When it became clear that the Bolsheviks had little support outside of the industrialized areas of Saint Petersburg and Moscow, they barred non-Bolsheviks from membership in the soviets. Other socialists revolted and called for "a third revolution." The most notable instances were the Tambov rebellion, 19191921, and the Kronstadt rebellion in March 1921. These movements, which made a wide range of demands and lacked effective coordination, were eventually defeated along with the White Army during the Civil War.


          


          Death of the royal family


          In early March, the Provisional Government placed Nicholas and his family under house arrest in the Alexander Palace at Tsarskoe Selo, 15miles (24km) south of Petrograd. In August 1917 the Kerensky government evacuated the Romanovs to Tobolsk in the Urals, allegedly to protect them from the rising tide of revolution during the Red Terror. After the Bolsheviks came to power in October 1917, the conditions of their imprisonment grew stricter and talk of putting Nicholas on trial increased. As the counter revolutionary White movement gathered force, leading to full-scale civil war by the summer, the Romanovs were moved during April and May 1918 to Yekaterinburg, a militant Bolshevik stronghold. During the early morning of July 16, at approximately 1:30 am, Nicholas, Alexandra, their children, their physician, and three servants were taken into the basement and executed. According to Edvard Radzinsky and Dmitrii Volkogonov, the order came directly from Vladimir Lenin and Yakov Sverdlov in Moscow. That the order came from the top has long been believed, although there is a dearth of hard evidence. It has been argued that the execution was carried out on the initiative of local Bolshevik officials, or that it was an option approved in Moscow should White troops approach Yekaterinburg. Radzinsky noted that Lenin's bodyguard personally delivered the telegram ordering the execution and that he was ordered to destroy the evidence. The royal family was lined up and shooting commenced. Accounts by participants described the event as chaotic, partly because jewels sewn inside the girls undergarments deflected many of the shots.


          


          Civil war


          The Russian Civil War, which broke out in 1918 shortly after the revolution, brought death and suffering to millions of people regardless of their political orientation. The war was fought mainly between the Red Army ("Reds"), consisting of radical communists and revolutionaries, and the "Whites"the monarchists, conservatives, liberals and moderate socialists who opposed the drastic restructuring championed by the Bolsheviks. The Whites had backing from nations such as Great Britain, France, USA and Japan.


          Also during the Civil War, Nestor Makhno led a Ukrainian anarchist movement allied with the Bolsheviks thrice, one of the powers ending the alliance each time. However, a Bolshevik force under Mikhail Frunze destroyed the Makhnovist movement, when the Makhnovists refused to merge into the Red Army. In addition, the so-called " Green Army" (nationalists and anarchists) played a secondary role in the war, mainly in Ukraine.


          


          The Russian revolution and the world


          Trotsky said that the goal of socialism in Russia would not be realized without the success of the world revolution. Indeed, a revolutionary wave caused by the Russian Revolution lasted until 1923. Despite initial hopes for success in the German Revolution, in the short-lived Hungarian Soviet Republic and others like it, no other Marxist movement succeeded in keeping power in its hands.


          This issue is subject to conflicting views on the communist history by various Marxist groups and parties. Stalin later rejected this idea, stating that socialism was possible in one country.


          The confusion regarding Stalin's position on the issue stems from the fact that he, after Lenin's death in 1924, successfully used Lenin's argumentthe argument that socialism's success needs the workers of other countries in order to happento defeat his competitors within the party by accusing them of betraying Lenin and, therefore, the ideals of the October Revolution.


          


          Brief chronology leading to Revolution of 1917


          Dates are correct for the Julian calendar, which was used in Russia until 1918. It was twelve days behind the Gregorian calendar during the 19th century and thirteen days behind it during the 20th century.


          
            
              	Date(s)

              	Event(s)
            


            
              	1855

              	Start of reign of Tsar Alexander II.
            


            
              	1861

              	Emancipation of the serfs.
            


            
              	187481

              	Growing anti-government terrorist movement and government reaction.
            


            
              	1881

              	Alexander II assassinated by revolutionaries; succeeded by Alexander III.
            


            
              	1883

              	First Russian Marxist group formed.
            


            
              	1894

              	Start of reign of Nicholas II.
            


            
              	1898

              	First Congress of Russian Social Democratic Labour Party (RSDLP).
            


            
              	1900

              	Foundation of Socialist Revolutionary Party (SR).
            


            
              	1903

              	Second Congress of Russian Social Democratic Labour Party. Beginning of split between Bolsheviks and Mensheviks.
            


            
              	19045

              	Russo-Japanese War; Russia loses war.
            


            
              	1905

              	
                Russian Revolution of 1905.

                
                  	January: Bloody Sunday in Saint Petersburg.


                  	June: Battleship Potemkin uprising at Odessa on the Black Sea (see movie The Battleship Potemkin).


                  	October: general strike, Saint Petersburg Soviet formed; October Manifesto: Imperial agreement on elections to the State Duma.

                

              
            


            
              	1906

              	First State Duma. Prime Minister: Petr Stolypin. Agrarian reforms begin.
            


            
              	1907

              	Second State Duma, FebruaryJune.
            


            
              	1907

              	Third State Duma, until 1912.
            


            
              	1911

              	Stolypin assassinated.
            


            
              	1912

              	Fourth State Duma, until 1917. Bolshevik/ Menshevik split final.
            


            
              	1914

              	Germany declares war on Russia.
            


            
              	1915

              	Serious defeats, Nicholas II declares himself Commander in Chief.
            


            
              	1916

              	Food and fuel shortages and high prices. Progressive Bloc formed.
            


            
              	1917

              	Strikes, mutinies, street demonstrations lead to the fall of autocracy.
            

          


          


          Expanded chronology of Revolution of 1917


          
            
              	Gregorian Date

              	Julian Date

              	Event
            


            
              	

              	January

              	Strikes and unrest in Petrograd
            


            
              	

              	February

              	February Revolution
            


            
              	March 8th

              	February 23rd

              	International Women's Day: strikes and demonstrations in Petrograd, growing over the next few days.
            


            
              	March 11th

              	February 26th

              	50 demonstrators killed in Znamenskaya Square Tsar Nicholas II prorogues the State Duma and orders commander of Petrograd military district to suppress disorders with force.
            


            
              	March 12th

              	February 27th

              	
                * Troops refuse to fire on demonstrators, deserters. Prisons, courts, and police bumbs attacked and looted by angry crowds.

                
                  	Okhrana buildings set on fire. Garrison joins revolutionaries.


                  	Petrograd Soviet formed.


                  	Formation of Provisional Committee of the Duma by liberals from Constitutional Democratic Party (Kadets).

                

              
            


            
              	March 14th

              	March 1st

              	Order No.1 of the Petrograd Soviet.
            


            
              	March 15th

              	March 2nd

              	Nicholas II abdicates. Provisional Government formed under Prime Minister Prince Lvov.
            


            
              	April 16th

              	April 3rd

              	Return of Lenin to Russia. He publishes his April Theses.
            


            
              	May 3rd4th

              	April 20th21st

              	"April Days": mass demonstrations by workers, soldiers, and others in the streets of Petrograd and Moscow triggered by the publication of the Foreign Minister Miliukov's note to the allies, which was interpreted as affirming commitment to the war policies of the old government. First Provisional Government falls.
            


            
              	May 18th

              	May 5th

              	First Coalition Government forms when socialists, representatives of the Soviet leadership, agree to enter the cabinet of the Provisional Government. Kerensky, the only socialist already in the government, made minister of war and navy.
            


            
              	June 16th

              	June 3rd

              	First All-Russian Congress of Workers' and Soldiers' Deputies opens in Petrograd. Closed on 24th. Elects Central Executive Committee of Soviets (VTsIK), headed by Mensheviks and SRs.
            


            
              	June 23rd

              	June 10th

              	Planned Bolshevik demonstration in Petrograd banned by the Soviet.
            


            
              	June 29th

              	June 16th

              	Kerensky orders offensive against Austro-Hungarian forces. Initial success only.
            


            
              	July 1st

              	June 18th

              	Official Soviet demonstration in Petrograd for unity is unexpectedly dominated by Bolshevik slogans: "Down with the Ten Capitalist Ministers", "All Power to the Soviets".
            


            
              	July 15th

              	July 2nd

              	Russian offensive ends. Trotsky joins Bolsheviks.
            


            
              	July 16th17th

              	July 3rd4th

              	The " July Days"; mass armed demonstrations in Petrograd, encouraged by the Bolsheviks, demanding "All Power to the Soviets".
            


            
              	July 19th

              	July 6th

              	German and Austro-Hungarian counter-attack. Russians retreat in panic, sacking the town of Tarnopol. Arrest of Bolshevik leaders ordered.
            


            
              	July 20th

              	July 7th

              	Lvov resigns and asks Kerensky to become Prime Minister and form a new government. Established July 25th.
            


            
              	August 4th

              	July 22nd

              	Trotsky and Lunacharskii arrested.
            


            
              	September 8th

              	August 26th

              	Second coalition government ends.
            


            
              	September 8th12th

              	August 26th30th

              	"Kornilov mutiny". Begins when the commander-in-chief of the Russian army, General Lavr Kornilov, demands (or is believed by Kerensky to demand) that the government give him all civil and military authority and moves troops against Petrograd.
            


            
              	September 13th

              	August 31st

              	Majority of deputies of the Petrograd Soviet approve a Bolshevik resolution for an all-socialist government excluding the bourgeoisie.
            


            
              	September 14th

              	September 1st

              	Russia declared a republic
            


            
              	September 17th

              	September 4th

              	Trotsky and others freed.
            


            
              	September 18th

              	September 5th

              	Bolshevik resolution on the government wins majority vote in Moscow Soviet.
            


            
              	October 2nd

              	September 19th

              	Moscow Soviet elects executive committee and new presidium, with Bolshevik majorities, and the Bolshevik Viktor Nogin as chairman.
            


            
              	October 8th

              	September 25th

              	Third coalition government formed. Bolshevik majority in Petrograd Soviet elects Bolshevik Presidium and Trotsky as chairman.
            


            
              	October 23rd

              	October 10th

              	Bolshevik Central Committee meeting approves armed uprising.
            


            
              	October 24th

              	October 11th

              	Congress of Soviets of the Northern Region, until October 13th.
            


            
              	November 2nd

              	October 20th

              	First meeting of the Military Revolutionary Committee of the Petrograd Soviet.
            


            
              	November 7th

              	October 25th

              	October Revolution is launched as MRC directs armed workers and soldiers to capture key buildings in Petrograd. Winter Palace attacked at 9:40pm and captured at 2am. Kerensky flees Petrograd. Opening of the 2nd All-Russian Congress of Soviets.
            


            
              	November 8th

              	October 26th

              	Second Congress of Soviets: Mensheviks and right SR delegates walk out in protest against the previous day's events. Congress approves transfer of state authority into its own hands and local power into the hands of local soviets of workers', soldiers', and peasants' deputies, abolishes capital punishment, issues Decree on Peace and Decree on Land, and approves the formation of an all-Bolshevik government, the Council of People's Commissars (Sovnarkom), with Lenin as chairman.
            

          


          


          Cultural portrayal


          The Russian Revolution has been portrayed in several films.


          
            	Arsenal ' (IMDB profile). Written and directed by Aleksandr Dovzhenko.


            	Konets Sankt-Peterburga AKA The End of Saint Petersburg (IMDB profile).


            	Lenin v 1918 godu AKA Lenin in 1918 (IMDB profile). Directed by Mikhail Romm and E. Aron (co-director).


            	October: Ten Days That Shook the World (IMDB profile). Directed by Sergei M. Eisenstein and Grigori Aleksandrov. Runtimes: Sweden:104 min, USA:95 min. Country: Soviet Union. Black and White. Silent. 1927.


            	The End of Saint Petersburg, directed by Vsevolod Pudovkin, USSR, 1927.


            	Reds (IMDB profile). Directed by Warren Beatty, 1981. It is based on the book Ten Days that Shook the World.


            	Anastasia (IMDB profile), an American animated feature, directed by Don Bluth and Gary Goldman, 1997.


            	Dr. Zhivago, an American drama-romance-war film directed by David Lean, 1965, and loosely based on the famous novel of the same name by Boris Pasternak.


            	The White Guard, Mikhail Bulgakov, 1926. Partially autobiographical novel, portraying the life of one family torn apart by uncertainty of the Civil War times. Also, Dni Turbinykh (IMDB profile), 1976 - film based on the novel.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Russian_Revolution_(1917)"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Ruthenium


        
          

          
            
              	
                
                  
                    	44

                    	technetium  Ruthenium  rhodium
                  


                  
                    	Fe

                    

                    Ru

                    

                    Os

                    	
                      
                        
                          	
                            
                              [image: ]
                            


                            
                              Periodic Table - Extended Periodic Table
                            

                          
                        

                      

                    
                  

                

              
            


            
              	General
            


            
              	Name, Symbol, Number

              	Ruthenium, Ru, 44
            


            
              	Chemical series

              	transition metals
            


            
              	Group, Period, Block

              	8, 5, d
            


            
              	Appearance

              	silvery white metallic

              [image: ]
            


            
              	Standard atomic weight

              	101.07 (2) gmol1
            


            
              	Electron configuration

              	[Kr] 4d7 5s1
            


            
              	Electrons per shell

              	2, 8, 18, 15, 1
            


            
              	Physical properties
            


            
              	Density (near r.t.)

              	12.45 gcm3
            


            
              	Liquid density at m.p.

              	10.65 gcm3
            


            
              	Melting point

              	2607 K

              (2334 C, 4233 F)
            


            
              	Boiling point

              	4423 K

              (4150 C, 7502 F)
            


            
              	Heat of fusion

              	38.59  kJmol1
            


            
              	Heat of vaporization

              	591.6  kJmol1
            


            
              	Specific heat capacity

              	(25C) 24.06 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	2588

                    	2811

                    	3087

                    	3424

                    	3845

                    	4388
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	hexagonal
            


            
              	Oxidation states

              	8, 6, 4, 3, 2, 1,

              (mildly acidic oxide)
            


            
              	Electronegativity

              	2.2 (Pauling scale)
            


            
              	Ionization energies

              	1st: 710.2 kJ/mol
            


            
              	2nd: 1620 kJ/mol
            


            
              	3rd: 2747 kJ/mol
            


            
              	Atomic radius

              	130  pm
            


            
              	Atomic radius (calc.)

              	178 pm
            


            
              	Covalent radius

              	126 pm
            


            
              	Miscellaneous
            


            
              	Electrical resistivity

              	(0 C) 71 nm
            


            
              	Thermal conductivity

              	(300K) 117 Wm1K1
            


            
              	Thermal expansion

              	(25C) 6.4 mm1K1
            


            
              	Speed of sound (thin rod)

              	(20 C) 5970 m/s
            


            
              	Young's modulus

              	447 GPa
            


            
              	Shear modulus

              	173 GPa
            


            
              	Bulk modulus

              	220 GPa
            


            
              	Poisson ratio

              	0.30
            


            
              	Mohs hardness

              	6.5
            


            
              	Brinell hardness

              	2160 MPa
            


            
              	CAS registry number

              	7440-18-8
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of ruthenium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	96Ru

                    	5.52%

                    	96Ru is stable with 52 neutrons
                  


                  
                    	97Ru

                    	syn

                    	2.9 d

                    	

                    	-

                    	97Tc
                  


                  
                    	

                    	0.215, 0.324

                    	-
                  


                  
                    	98Ru

                    	1.88%

                    	98Ru is stable with 54 neutrons
                  


                  
                    	99Ru

                    	12.7%

                    	99Ru is stable with 55 neutrons
                  


                  
                    	100Ru

                    	12.6%

                    	100Ru is stable with 56 neutrons
                  


                  
                    	101Ru

                    	17.0%

                    	101Ru is stable with 57 neutrons
                  


                  
                    	102Ru

                    	31.6%

                    	102Ru is stable with 58 neutrons
                  


                  
                    	103Ru

                    	syn

                    	39.26 d

                    	-

                    	0.226

                    	103Rh
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          Ruthenium (pronounced /ruːˈiːniəm/) is a chemical element that has the symbol Ru and atomic number 44. A rare transition metal of the platinum group of the periodic table, ruthenium is found associated with platinum ores and used as a catalyst in some platinum alloys.


          


          Notable characteristics


          A polyvalent hard white metal, ruthenium is a member of the platinum group, has four crystal modifications and does not tarnish at normal temperatures, but does oxidize readily on exposure to air to form ruthenium tetroxide, RuO4, a strong oxidising agent with properties analogous to those of osmium tetroxide. Ruthenium dissolves in fused alkalis, is not attacked by acids but is attacked by halogens at high temperatures. Small amounts of ruthenium can increase the hardness of platinum and palladium. The corrosion resistance of titanium is increased markedly by the addition of a small amount of ruthenium.


          This metal can be plated either through electrodeposition or by thermal decomposition methods. One ruthenium-molybdenum alloy has been found to be superconductive at 10.6 K. The oxidation states of ruthenium range from +1 to +8, and -2 is known, though oxidation states of +2, +3, and +4 are most common.


          


          Applications


          Due to its ability to harden platinum and palladium, ruthenium is used in platinum and palladium alloys to make wear-resistant electrical contacts. It is sometimes alloyed with gold in jewelry. 0.1% ruthenium is added to titanium to improve its corrosion resistance a hundredfold.


          Ruthenium is also used in some advanced high-temperature single-crystal superalloys, with applications including the turbine blades in jet engines.


          Fountain pen nibs are frequently tipped with alloys containing ruthenium. From 1944 onward, the famous Parker 51 fountain pen was fitted with the "RU" nib, a 14K gold nib tipped with 96.2% ruthenium and 3.8% iridium.


          Ruthenium is also a versatile catalyst. Hydrogen sulfide can be split by light by using an aqueous suspension of CdS particles loaded with ruthenium dioxide. This may be useful in the removal of H2S from oil refineries and from other industrial processes.


          Ruthenium is a component of mixed-metal oxide (MMO) anodes used for cathodic protection of underground and submerged structures, and for electrolytic cells for chemical processes such as generating chlorine from saltwater.


          Organometallic ruthenium carbene and allenylidene complexes have recently been found as highly efficient catalysts for olefin metathesis with important applications in organic and pharmaceutical chemistry.


          Some ruthenium complexes absorb light throughout the visible spectrum and are being actively researched in various, potential, solar energy technologies. Ruthenium-based dyes have been used as the electron providers in dye-sensitized solar cells, a promising new low-cost solar cell system.


          The fluorescence of some ruthenium complexes is quenched by oxygen, which has led to their use as optode sensors for oxygen.


          Ruthenium red, [(NH3)5Ru-O-Ru(NH3)4-O-Ru(NH3)5]6+, is a biological stain used to stain polyanionic molecules such as pectin and nucleic acids for light microscopy and electron microscopy.


          Ruthenium-centered complexes are being researched for possible anticancer properties. Ruthenium, unlike traditional platinum complexes, show greater resistance to hydrolysis and more selective action on tumors. NAMI-A and KP1019 are two drugs undergoing clinical evaluation against metastatic tumors and colon cancers.


          


          Applications of Ruthenium Thin Films in Microelectronics


          Relatively recently, ruthenium has been suggested as a material that could beneficially replace other metals and silicides in microelectronics components. Ruthenium tetroxide (RuO4) is highly volatile, as is ruthenium trioxide (RuO3). By oxidizing ruthenium (for example with an oxygen plasma) into the volatile oxides, ruthenium can be easily patterned. The properties of the common ruthenium oxides make ruthenium a metal compatible with the semiconductor processing techniques needed to manufacture microelectronics.


          In order to continue miniaturization of microelectronics, new materials are needed as dimensions change. There are three main applications for thin ruthenium films in microelectronics. The first is using thin films of ruthenium as electrodes on both sides of tantalum pentoxide (Ta2O5) or barium strontium titanate ((Ba, Sr)TiO3, also known as BST) in the next generation of three-dimensional dynamic random access memories ( DRAMs). Ruthenium thin film electrodes could also be deposited on top of lead zirconate titanate (Pb(ZrxTi1-x)O3, also known as PZT) in another kind of RAM, ferroelectric random access memory ( FRAM). Platinum has been used as the electrodes in RAMs in laboratory settings, but it is difficult to pattern. Ruthenium is chemically similar to platinum, preserving the function of the RAMs, but in contrast to Pt patterns easily. The second is using thin ruthenium films is as metal gates in p-doped metal-oxide-semiconductor field effect transistors (p-MOSFETs). When replacing silicide gates with metal gates in MOSFETs, a key property of the metal is its work function. The work function needs to match the surrounding materials. For p-MOSFETs, the ruthenium work function is the best materials property match with surrounding materials such as HfO2, HfSiOx, HfNOx, and HfSiNOx, to achieve the desired electrical properties. The third large-scale application for ruthenium films is as a combination adhesion promoter and electroplating seed layer between TaN and Cu in the copper dual damascene process. Copper can be directly electroplated onto ruthenium, in contrast to tantalum nitride. Copper also adheres poorly to TaN, but well to Ru. By depositing a layer of ruthenium on the TaN barrier layer, copper adhesion would be improved and deposition of a copper seed layer would not be necessary.


          There are also other uses suggested. In 1990, IBM scientists discovered that a thin layer of ruthenium atoms created a strong anti-parallel coupling between adjacent ferromagnetic layers, stronger than any other nonmagnetic spacer-layer element. Such a ruthenium layer was used in the first giant magnetoresistive read element for hard disk drives. In 2001, IBM announced a three-atom-thick layer of the element ruthenium, informally referred to as pixie dust, which would allow a quadrupling of the data density of current hard disk drive media.


          


          History


          Ruthenium was discovered and isolated by Russian scientist Karl Klaus in 1844 in Kazan University, Kazan. Klaus showed that ruthenium oxide contained a new metal and obtained 6 grams of ruthenium from the part of crude platinum that is insoluble in aqua regia.


          Jns Berzelius and Gottfried Osann nearly discovered ruthenium in 1827. The men examined residues that were left after dissolving crude platinum from the Ural Mountains in aqua regia. Berzelius did not find any unusual metals, but Osann thought he found three new metals and named one of them ruthenium.


          The name derives from Ruthenia, the Latin word for Rus', a historical area which includes present-day western Russia, Ukraine, Belarus, and parts of Slovakia and Poland. Karl Klaus named the element in honour of his birthland, as he was born in Tartu, Estonia, which was at the time a part of the Russian Empire.


          It is also possible that Polish chemist Jędrzej Śniadecki isolated element 44 (which he called vestium) from platinum ores in 1807. However his work was never confirmed, and he later withdrew his claim of discovery.


          


          Occurrence


          


          Normal mining


          This element is generally found in ores with the other platinum group metals in the Ural Mountains and in North and South America. Small but commercially important quantities are also found in pentlandite extracted from Sudbury, Ontario, Canada, and in pyroxenite deposits in South Africa.


          Ruthenium is exceedingly rare and is the 74th most abundant metal on earth [Nature's Building Block, John Emsley, Oxford University Press,2001]. Roughly 12MT of Ru is mined each year with world reserves estimated to be 5000mt [Nature's Building Block, John Emsley, Oxford University Press,2001].


          This metal is commercially isolated through a complex chemical process in which hydrogen is used to reduce ammonium ruthenium chloride yielding a powder. The powder is then consolidated by powder metallurgy techniques or by argon- arc welding.


          


          From used nuclear fuels


          It is also possible to extract ruthenium from used nuclear fuel. Each kilo of fission products of 235U will contain 63.44 grams of ruthenium isotopes with halflives longer than a day. Since a typical used nuclear fuel contains about 3% fission products, one ton of used fuel will contain about 1.9 kg of ruthenium. The 103Ru and 106Ru will render the fission ruthenium very radioactive. If the fission occurs in an instant then the ruthenium thus formed will have an activity due to 103Ru of 109 TBq g-1 and 106Ru of 1.52 TBq g-1. Ru 103 has a half life of about 39 days meaning that within 390 days it will have effectively decayed to ground state, well before any reprocessing is likely to occur. Ru 106 has a half life of about 373 days meaning that if the fuel is let to cool for 5 years before reprocessing only about 3% of the original quantity will remain, the rest will have decayed to ground state.
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          Compounds


          Ruthenium compounds are often similar in properties to those of osmium and exhibit at least eight oxidation states, but the +2, +3, and +4 states are the most common. Examples are ruthenium(IV) oxide (Ru(IV)O2, oxidation state +4), dipotassium ruthenate (K2Ru(VI)O4, +6), potassium perruthenate (KRu(VII)O4, +7) and ruthenium tetroxide (Ru(VIII)O4, +8). Compounds of ruthenium with chlorine are ruthenium(II) chloride (RuCl2) and ruthenium(III) chloride (RuCl3).


          


          Isotopes


          Naturally occurring ruthenium is composed of seven isotopes. The most stable radioisotopes are 106Ru with a half-life of 373.59 days, 103Ru with a half-life of 39.26 days and 97Ru with a half-life of 2.9 days.


          Fifteen other radioisotopes have been characterized with atomic weights ranging from 89.93 u (90Ru) to 114.928 u (115Ru). Most of these have half-lives that are less than five minutes except 95Ru (half-life: 1.643 hours) and 105Ru (half-life: 4.44 hours).


          The primary decay mode before the most abundant isotope, 102Ru, is electron capture and the primary mode after is beta emission. The primary decay product before 102Ru is technetium and the primary mode after is rhodium.


          


          Organometallic chemistry


          Ruthenium is a versatile metal that can easily It is quite easy to form compounds with carbon ruthenium bonds, as these compounds tend to be darker and react more quickly than the osmium compounds. Recently, Professor Anthony Hill and his co-workers have been making compounds of ruthenium in which a boron atom binds to the metal atom.


          The organometallic ruthenium compound that is easiest to make is RuHCl(CO)(PPh3)3. This compound has two forms (yellow and pink) that are identical once they are dissolved but different in the solid state.


          An organometallic compound similar to ruthenocene, bis(2,4-dimethylpentadienyl)ruthenium, is readily synthesized in near quantitative yields and has applications in vapor-phase deposition of metallic ruthenium, as well as in catalysis, including Fischer-Tropsch synthesis of transportation fuels.


          Important catalysts based on ruthenium are Grubbs' catalyst and Roper's complex.


          


          Chemical Vapor Deposition of Ruthenium


          A unique challenge arises in trying to grow impurity-free films of a catalyst. Ruthenium metal activates C-H and C-C bonds, which aids C-H and C-C bond scission. This creates a potential catalytic decomposition path for all metal-organic CVD precursors that is likely to lead to significant carbon incorporation. Platinum, a chemically similar catalyst, catalyzes dehydrogenation of five- and six-member cyclic hydrocarbons into benzene. The d-bands of ruthenium lie higher than those in platinum, generally predicting stronger ruthenium-adsorbate bonds than on platinum.21 Therefore, it is likely that ruthenium also catalyzes dehydrogenation of five- and six-member hydrocarbon rings to benzene. Benzene dehydrogenates further on ruthenium surfaces into hydrocarbon fragments similar to those formed by acetylene and ethene on ruthenium surfaces. In addition to benzene, acetylene and ethene, pyridine also decomposes on ruthenium surfaces, leaving bound fragments on the surface.


          Ruthenium is unusually well studied in the surface science and catalysis literature due to its industrial importance as a catalyst. There are many studies of individual molecular behavior on ruthenium in surface science. However, understanding the behavior of each ligand on its own is not equivalent to understanding their behaviour when co-adsorbed with each other and with the precursor. While there is no significant pressure difference between surface science studies and CVD, there is often a temperature gap between temperatures reported in surface science studies and CVD growth temperatures. Despite these complications, ruthenium is a promising candidate for understanding chemical vapor deposition and precursor design of catalytic films.


          Ligands that are stable compounds in their own right, short ligand-ruthenium contact times and moderate substrate temperatures help minimize unwanted ligand decomposition on the surface. The C-H and C-C bond activation is temperature-dependent. Product desorption is also temperature-dependent, if the products are not bound to the ruthenium surface. This suggests that there is some optimum temperature, at which most independently stable ligands have just enough thermal energy to desorb from the ruthenium film surface before C-H activation can occur. For example, benzene starts decomposing on ruthenium at 87C. However, the dehydrogenation reaction does not go to fragments until 277C, and compete fragmentation is not seen at low surface coverages. This suggests that provided adsorbed benzene molecules are not close to one another on the surface and temperatures are below 277C, the vast majority of benzene molecules may not contribute to carbon incorporation in films. Therefore, a key consideration in growing CVD films of catalytic metals such as ruthenium is combining molecule design and the kinetic aspects of growth in a favorable way.


          Before metal-organic precursors were explored, triruthenium dodecacarbonyl (Ru3(CO)12) was tested as a CVD precursor. While this precursor gives good-quality films, the vapor pressure is poor, complicating its practical use in a CVD process. Ruthenocene and bis(ethylcyclopentadienyl)ruthenium(II) and beta-diketonate ruthenium(II) compounds have been fairly extensively explored. Although these precursors also can give pure films of low resistivity when reacted with oxygen, the growth rates are very low or not reported. One high-growth precursor, cyclopentadienyl-propylcyclopentadienylruthenium(II) (RuCp(i-PrCp)), has been identified. (RuCp(i-PrCp) has achieved growth rates of 7.5nm/min to 20 nm/min as well as low resistivities. However, it does not nucleate on oxides, ruling out its use in all applications but copper interconnect playing layers.


          A new zero-valent, single-source precursor design paradigm was launched by Schneider et al with (1,5-cyclooctadiene)(toluene)Ru(0) ((1,5-COD)(toluene)Ru) and (1,3-cyclohexadiene)(benzene)Ru(0) ((1,3-CHD)(benzene)Ru), also independently tested by Choi et al. Using (1,5-COD)(toluene)Ru, Schneider found that C-H bonds were readily activated in 1,5-COD. Although carbon incorporation levels were low (1-3%), the growth rates were only around 0.28nm/min at best. Using (1,3-CHD)(benzene)Ru, the 1,3-CHD was dehydrogenated to benzene as expected, but the large variety of possible surface reactions involving the two ligands resulted in a narrow process window in which carbon concentrations were low.


          


          Precautions


          The compound ruthenium tetroxide, RuO4, similar to osmium tetroxide, is volatile, highly toxic and may cause explosions if allowed to come into contact with combustible materials. Ruthenium plays no biological role but does strongly stain human skin, may be carcinogenic and bio-accumulates in bone.
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          Rutherford Birchard Hayes ( October 4, 1822  January 17, 1893) was an American politician, lawyer, military leader and the nineteenth President of the United States (18771881). Hayes was elected President by one electoral vote after the highly disputed election of 1876. Losing the popular vote to his opponent, Samuel Tilden, Hayes was the only president whose election was decided by a congressional commission.


          


          Early life
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          Hayes was born in Delaware, Ohio, on October 4, 1822. His parents were Rutherford Hayes ( January 4, 1787 Brattleboro, Vermont  July 20, 1822 Delaware, Ohio) and Sophia Birchard ( April 15, 1792 Wilmington, Vermont  October 30, 1866 Columbus, Ohio). His father, a storekeeper descended from Scottish immigrant to Connecticut George Hayes (1654-1725), died ten weeks before his birth and an uncle, Sardis Birchard, lived with the family and served as Hayes' guardian. Birchard was close to him throughout his life and became a father figure to him. Hayes attended the common schools and the Methodist Academy in Norwalk. He graduated from Kenyon College in Gambier, Ohio in August 1842 at the top of his class. He was an honorary member of Delta Kappa Epsilon fraternity, though he had already graduated after the Fraternity Chapter was Chartered. After briefly reading the law in Columbus, he graduated in 2 years from Harvard Law School in January 1845. He was admitted to the bar on May 10, 1845, and commenced practice in Lower Sandusky (now Fremont). After dissolving the partnership in Fremont in 1849, he moved to Cincinnati and resumed the practice of law.


          On December 30, 1852, Hayes married Lucy Ware Webb. In 1856, he was nominated for but declined a municipal judgeship, but in 1858 accepted appointment as Cincinnati city solicitor by the city council and won election outright to that position in 1859, losing a reelection bid in 1860.


          


          Military service


          Upon moving to Cincinnati Hayes had become a member of a prominent social organization, the Cincinnati Literary Club, whose members included Salmon P. Chase and Edward Noyes among others, and upon outbreak of the Civil War the Literary Club made a military company. Appointed a Major in the Twenty-third Ohio Regiment by Ohio Governor William Dennison Jr., he originally served as regimental judge-advocate but then was promoted to Lieutenant Colonel and proved competent enough at field command that by August 1862 he had been promoted to Colonel and soon after received command of his original regiment after being wounded in action. Though other presidents served in the Civil War, Hayes was the only one that was wounded. He was wounded four times.


          Brevetted to Brigadier General in December 1862, he commanded the First Brigade of the Kanawha Division of the Army of West Virginia and turned back several raids. In 1864, Hayes showed particular gallantry in spearheading a frontal assault and temporarily taking command from George Crook at the savage Battle of Cloyd's Mountain and continued with Crook on to Charleston. Hayes continued commanding his Brigade during the Valley Campaigns of 1864, participating in such major battles as the Battle of Opequon, the Battle of Fisher's Hill, and the Battle of Cedar Creek. At the end of the Shenandoah campaign, Hayes was promoted to Brigadier General in October 1864 and brevetted Major General. Hayes had been wounded three more times and had four horses shot from under him during his campaigning.


          


          Hayes and McKinley


          It was during his command of the 23rd Regiment of the Ohio Volunteer Infantry that Hayes met William McKinley Jr., who would later become the 25th President of the United States. Hayes promoted McKinley twice under his military command, including once for an act of bravery at Antietam. During Hayes' first Ohio gubernatorial race, McKinley engaged in political campaigning and rallying for Hayes' election by "making speeches in the Canton area". Later, as Governor of Ohio, Hayes provided political support for his fellow Republican and Ohioian during McKinley's bid for congressional election. Hayes was arguably one of the strongest political supporters underlying McKinley's military and political successes.


          


          Political service


          Hayes began political life as a Whig but in 1853 joined the Free Soil party as a delegate nominating Salmon P. Chase for Governor of Ohio.


          While still in the Shenandoah in 1864, Hayes received the Republican nomination to Congress from Cincinnati. Hayes refused to campaign, stating "I have other business just now. Any man who would leave the army at this time to electioneer for Congress ought to be scalped." Despite this, Hayes was elected and served in the Thirty-ninth and again to the Fortieth Congresses and served from March 4, 1865, to July 20, 1867, when he resigned, having been nominated for Governor of Ohio. Through the powerful voice of his friend and Civil War subordinate James M. Comly's Ohio State Journal (one of the state's most influential newspapers), Hayes won the election and served as governor from 1868 to 1872. He was an unsuccessful candidate in 1872 for election to the Forty-third Congress, and had planned to retire from public life but was drafted by the Republican convention in 1875 to run for governor again and served from January 1876 to March 2, 1877. Hayes received national notice for leading a Republican sweep of a previously Democratic Ohio government.


          


          Election of 1876
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          A dark horse nominee ( James G. Blaine had led the previous six ballots) by his convention, Hayes became president after the tumultuous, scandal-ridden years of the Grant administration. He had a reputation for honesty dating back to his Civil War years. Hayes was quite famous for his ability not to offend anyone. Henry C. Adams, a prominent political journalist and Washington insider, asserted that Hayes was "a third rate nonentity, whose only recommendation is that he is obnoxious to no one." Nevertheless, his opponent in the presidential election, Democrat Samuel J. Tilden, was the favorite to win the presidential election and, in fact, won the popular vote by about 250,000 votes (with about 8.5 million voters in total).
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          Four states' electoral college votes were contested. In order to win, the candidates had to muster 185 votes: Tilden was short just one, with 184 votes, Hayes had 165, with 20 votes representing the four states which were contested. To make matters worse, three of these states (Florida, Louisiana, and South Carolina) were in the South, which was still under military occupation (the fourth was Oregon). Additionally, historians note, the election was not fair because of the improper fraud and intimidation perpetrated from both sides. A popular phrase of the day called it an election without "a free ballot and a fair count." For the next four years, Democrats would refer to Hayes as "Rutherfraud B. Hayes" for his allegedly illegitimate election, as he had lost the popular vote by roughly 250,000 votes.


          To peacefully decide the results of the election, the two houses of Congress set up the Electoral Commission to investigate and decide upon the actual winner. The commission constituted 15 members: five from the House, five from the Senate and five from the Supreme Court. Additionally, the Commission was bi-partisan consisting of 7 Democrats, 7 Republicans and a "swing" vote in Joseph P. Bradley, a Supreme Court Justice. Bradley, however, was a Republican at heart and thus the ruling followed party lines: 8 to 7 voted for Hayes winning in all of the contested 20 electoral votes.


          Key Ohio Republicans like James A. Garfield and the Democrats, however, agreed at a Washington hotel on the Wormley House Agreement. Southern Democrats were given assurances, in the Compromise of 1877, that if Hayes became president, he would pull federal troops out of the South and end Reconstruction. An agreement was made between them and the Republicans: if Hayes' cabinet consisted of at least one Southerner and he withdrew all Union troops from the South, then he would become President. This negated much of the reason for the Civil War, and a brutal system of segregation continued which forbade blacks from voting, participating in most professions, attending colleges, voting and going to restaurants and public places. This system of segregation would continue for almost another century.


          


          Presidency 1877-1881
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          Because March 4, 1877 was a Sunday, Hayes took the oath of office in the Red Room of the White House on March 3, becoming the first president to take the oath of office in the White House. This ceremony was held in secret, because the previous year's election had been so bitterly divisive that outgoing President Grant feared an insurrection by Tilden's supporters and wanted to ensure that any Democratic attempt to hijack the public inauguration ceremony would fail, Hayes having been sworn in already in private. Hayes took the oath again publicly on March 5 on the East Portico of the United States Capitol, and served until March 4, 1881. Hayes' best known quotation, "He serves his party best who serves his country best," is from his 1877 Inaugural Address.


          


          Domestic policy
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          When Congress sent him the bills (complete with amendments) overturning civil rights enforcement, Hayes vetoed them four times before finally signing one that satisfied his requirement for black rights. However, his subsequent attempts to reconcile with his Southern Democrat opposition by handing them prestigious civil service appointments both alienated fellow Republicans and undermined his own previous attempts at civil service reform.


          Hayes' most controversial domestic act -- apart from ending Reconstruction -- came with his response to the Great Railroad Strike of 1877, in which employees of the Baltimore & Ohio Railroad walked off the job and were joined across the country by thousands of workers in their own and sympathetic industries. When the labor disputes exploded into riots in several cities, Hayes called in federal troops, who, for the first time in U.S. history, fired on the striking workers, killing more than 70. Although the troops eventually managed to restore the peace, working people and industrialists alike were displeased with the military intervention. Workers feared that the federal government had turned permanently against them, while industrialists feared that such brutal action would spark revolution along the lines of the European Revolutions of 1848.
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          Foreign policy


          In 1878, Hayes was asked by Argentina to act as arbitrator following the War of the Triple Alliance between Argentina, Brazil and Uruguay against Paraguay. The Argentines hoped that Hayes would give the Gran Chaco region to them; however, he decided in favour of the Paraguayans. His decision made him a hero in Paraguay, and a city ( Villa Hayes) and a department ( Presidente Hayes) were named in his honour. He also intended to build the U.S. controlled Panama Canal, though he wasn't the one who actually did it.


          But for the most part, Hayes was not very involved in foreign policy. The bulk of his problems during his presidency were small and domestically related.


          


          Notable legislation


          During his presidency, Hayes signed a number of bills including one signed on February 15, 1879 which, for the first time, allowed female attorneys to argue cases before the Supreme Court of the United States.


          Other acts include:


          
            	Compromise of 1877


            	Desert Land Act (1877)


            	Bland-Allison Act (1878)


            	Timber and Stone Act (1878)


            	Tidewater Act (1879)

          


          


          Significant events during his presidency


          
            	Munn v. Illinois (1876)


            	Great Railroad Strike (1877)


            	Yellow Fever Outbreak (1878)

          


          


          Administration and Cabinet
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              	Alexander Ramsey

              	18791881
            


            
              	
            


            
              	Attorney General

              	Charles Devens

              	18771881
            


            
              	
            


            
              	Postmaster General

              	David M. Key

              	18771880
            


            
              	Horace Maynard

              	18801881
            


            
              	
            


            
              	Secretary of the Navy

              	Richard W. Thompson

              	18771880
            


            
              	Nathan Goff, Jr.

              	1881
            


            
              	
            


            
              	Secretary of the Interior

              	Carl Schurz

              	18771881
            

          


          

          


          Supreme Court appointments


          Hayes appointed two Associate Justices of the Supreme Court of the United States:


          
            	John Marshall Harlan  1877


            	William Burnham Woods  1881

          


          


          Post-Presidency


          
            [image: The Hayes' home called Spiegel Grove in Fremont, Ohio.]

            
              The Hayes' home called Spiegel Grove in Fremont, Ohio.
            

          


          
            [image: Rutherford and Lucy Hayes' grave at Spiegel Grove.]

            
              Rutherford and Lucy Hayes' grave at Spiegel Grove.
            

          


          Hayes did not seek re-election in 1880, keeping his pledge that he would not run for a second term. He had, in his inaugural address, proposed a one- term limit for the presidency combined with an increase in the term length to six years.


          Hayes served on the Board of Trustees of the Ohio State University, the school he helped found during his time as governor of Ohio, from the end of his Presidency until his death.


          Rutherford Birchard Hayes died of complications of a heart attack in Fremont, Sandusky County, Ohio, at 12:00 p.m. on Tuesday January 17, 1893. His last words were "I know that I'm going where Lucy is." Interment was in Riverwood Cemetery. Following the gift of his home to the state of Ohio for the Spiegel Grove State Park, he was reinterred there in 1915.


          


          Family


          Hayes was the youngest of four children. Two of his siblings, Lorenzo Hayes (18151825) and Sarah Sophia Hayes (18171821), died in childhood, as was common at the time. Hayes was close to his surviving sibling, Fanny Arabella Hayes (18201856), as can be seen in this diary entry, written just after her death:


          
            	July, 1856. �My dear only sister, my beloved Fanny, is dead! The dearest friend of childhood, the affectionate adviser, the confidante of all my life, the one I loved best, is gone; alas! never again to be seen on earth.

          


          With Lucy Ware Webb, Hayes had the following children:


          
            	Birchard Austin Hayes (1853-1926)


            	James Webb Cook Hayes (1856-1934)


            	Rutherford Platt Hayes (1858-1927)


            	Joseph Thompson Hayes (1861-1863)


            	George Crook Hayes (1864-1866)


            	Fanny Hayes (1867-1950)


            	Scott Russell Hayes (1871-1923)


            	Manning Force Hayes (1873-1874)

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Rutherford_B._Hayes"
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                    	lawrencium  rutherfordium  dubnium
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              	General
            


            
              	Name, Symbol, Number

              	rutherfordium, Rf, 104
            


            
              	Element category

              	transition metals
            


            
              	Group, Period, Block

              	4, 7, d
            


            
              	Standard atomic weight

              	[267] gmol1
            


            
              	Electron configuration

              	[Rn] 5f14 6d2 7s2
            


            
              	Electrons per shell

              	2, 8, 18, 32, 32, 10, 2
            


            
              	Physical properties
            


            
              	Phase

              	presumably a solid
            


            
              	Density (near r.t.)

              	unknown gcm3
            


            
              	Atomic properties
            


            
              	Crystal structure

              	unknown
            


            
              	Oxidation states

              	4
            


            
              	Ionization energies

              	1st: unknown kJ/mol
            


            
              	Atomic radius (calc.)

              	unknown pm
            


            
              	Covalent radius

              	unknown pm
            


            
              	Miscellaneous
            


            
              	CAS registry number

              	53850-36-5
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of rutherfordium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	267Rf

                    	syn

                    	1.3 h

                    	SF

                    	

                    	
                  


                  
                    	263mRf

                    	syn

                    	~15 m

                    	SF

                    	

                    	
                  


                  
                    	

                    	7.90?

                    	
                  


                  
                    	263gRf

                    	syn

                    	8 s

                    	SF

                    	

                    	
                  


                  
                    	262Rf

                    	syn

                    	2.1 s

                    	SF

                    	

                    	
                  


                  
                    	261mRf

                    	syn

                    	1.1 m

                    	

                    	8.28

                    	257No
                  


                  
                    	261gRf

                    	syn

                    	3.7 s

                    	83% SF

                    	

                    	
                  


                  
                    	17% 

                    	8.52

                    	257No
                  


                  
                    	260Rf

                    	syn

                    	20 ms

                    	SF

                    	

                    	
                  


                  
                    	259Rf

                    	syn

                    	3.1 s

                    	93% 

                    	8.87,8.77

                    	255No
                  


                  
                    	7% SF

                    	

                    	
                  


                  
                    	258Rf

                    	syn

                    	13 ms

                    	SF

                    	

                    	
                  


                  
                    	257mRf

                    	syn

                    	4.0 s

                    	

                    	9.02,8.97

                    	253No
                  


                  
                    	257gRf

                    	syn

                    	3.5 s

                    	89% 

                    	8.90,8.78,8.52,8.28

                    	253No
                  


                  
                    	11% 

                    	

                    	257Lr
                  


                  
                    	256Rf

                    	syn

                    	6.2 ms

                    	99.7% SF

                    	

                    	
                  


                  
                    	0.3% 

                    	8.79

                    	252No
                  


                  
                    	255Rf

                    	syn

                    	1.8 s

                    	~50% 

                    	8.81,8.77,8.74,8.71

                    	251No
                  


                  
                    	~50% SF

                    	

                    	
                  


                  
                    	254Rf

                    	syn

                    	0.022 ms

                    	SF

                    	

                    	
                  


                  
                    	253Rf

                    	syn

                    	0.048 ms

                    	SF

                    	

                    	
                  

                

              
            


            
              	References
            

          


          Rutherfordium (pronounced /ˌrʌɚˈfɔrdiəm/) is a chemical element in the periodic table that has the symbol Rf and atomic number 104.


          This is a radioactive synthetic element whose most stable known isotope is 267Rf with a half-life of approximately 1.3 hours. Chemistry experiments have confirmed that rutherfordium behaves as the heavier homologue to hafnium in group 4 (see below).


          


          Official discovery


          Element 104 was reportedly first detected in 1966 at the Joint Institute of Nuclear Research at Dubna (U.S.S.R.). Researchers there bombarded 242Pu with accelerated 22Ne ions and separated the reaction products by gradient thermochromatography after conversion to chlorides by interaction with ZrCl4. The team identified a spontaneous fission activity contained within a volatile chloride portraying eka-hafnium properties. Although a half-life was not accurately determined, later calculations indicated that the product was most likely 259Rf:


          



          
            	[image: \, ^{242}_{94}\mathrm{Pu} + \, ^{22}_{10}\mathrm{Ne} \to \, ^{264-x}_{104}\mathrm{Rf}\to \,^{264-x}_{104}\mathrm{RfCl}_{4}]

          


          The Russian scientists proposed the name Kurchatovium for the new element.


          In 1969 researchers at the University of California, Berkeley conclusively synthesized the element by bombarding a Cf-249 target with carbon-12 ions and measured the alpha decay of 257104, correlated with the daughter decay of 253102.


          
            	[image: \,^{249}_{98}\mathrm{Cf}\ + \,^{12}_{6}\mathrm{C}\to \,^{257}_{104}\mathrm{Rf}\ + 4 \,^{1}_{0}\mathrm{n}]

          


          The American scientists proposed the name Rutherfordium for the new element.


          The American synthesis was independently confirmed in 1973 and secured the identification of element 104 as the parent by the observation of K X-rays in the elemental signature of the daughter 253No.


          In 1992 the IUPAC/IUPAP Transfermium Working Group (TWG) assessed the claims of discovery and concluded that both teams provided contemporaneous evidence to the synthesis of element 104 and that credit should be shared between the two groups.


          The American group wrote a scathing response to the findings of the TWG, stating that they had given too much emphasis on the results from the Dubna group. In particular they pointed out that the Russian group had altered the details of their claims several times over a period of 20 years, a fact which the Russian team do not deny. They also stressed that the TWG had given too much credence to the chemistry experiments performed by the Russians and accused the TWG of not having appropriately qualified personnel on the committee. The TWG responded by saying that this was not the case and having assessed each point raised by the American group said that they found no reason to alter their conclusion regarding priority of discovery. It should be said that IUPAC finally used the name suggested by the American team (rutherfordium) which may in some way reflect a change of opinion.


          As a consequence of the initial competing claims of discovery, an element naming controversy arose. Since the Soviets claimed to have first detected the new element they suggested the name kurchatovium (pronounced /ˌkɝtʃəˈtoʊviəm/, Ku, in honour of Igor Vasilevich Kurchatov (1903-1960), former head of Soviet nuclear research. This name had been used in books of the Soviet Bloc as the official name of the element. The Americans, however, proposed rutherfordium (Rf) for the new element to honour Ernest Rutherford, who is known as the "father" of nuclear physics. The International Union of Pure and Applied Chemistry ( IUPAC) adopted unnilquadium (pronounced /ˌjuːnɪlˈkwɒdiəm/ or /ˌʌnɪlˈkwɒdiəm/, Unq, as a temporary, systematic element name, derived from the Latin names for digits 1, 0, and 4. In 1994, IUPAC suggested the name dubnium to be used since rutherfordium was suggested for element 106 and IUPAC felt that the Dubna team should be rightly recognised for their contributions. However, there was still a dispute over the names of elements 104-107. However in 1997 the teams involved resolved the dispute and adopted the current name rutherfordium.


          


          Electronic structure


          
            [image: ]

            

          


          Rutherfordium is element 104 in the Periodic Table. The two forms of the projected electronic structure are:


          Bohr model: 2, 8, 18, 32, 32, 10, 2


          Quantum mechanical model: 1s22s22p63s23p64s23d10 4p65s24d105p66s24f145d10 6p67s25f146d2


          


          Extrapolated chemical properties of eka-hafnium/dvi-zirconium


          


          Oxidation states


          Element 104 is projected to be the first member of the 6d series of transition metals and the heaviest member of group IV in the Periodic Table, below titanium,zirconium and hafnium. The IV oxidation state is the only stable state for the latter two elements and therefore rutherfordium should also portray a stable +4 state.


          


          Chemistry


          In an analogous manner to zirconium and hafnium, rutherfordium is projected to form a very stable, high melting point oxide, RfO2. It should also react with halogens to form tetrahalides, RfX4, which hydrolyse on contact with water to form oxyhalides RfOX2. The tetrahalides should be volatile solids existing as monomeric tetrahedral molecules in the vapour phase. In the aqueous phase, the Rf4+ ion should hydrolyse less than titanium(IV) and to a similar extent to zirconium and hafnium, thus leading to the rutherfordyl oxyion, RfO22+. Treatment of the halides with halide ions promotes the formation of complex ions. The use of chloride and bromide ion should form the hexahalide complexes RfCl62- and RfBr62-. For the fluoride complexes, zirconium and hafnium tend to form hepta- and octa- complexes. Thus, for the larger rutherfordium ion, the complexes RfF62-, RfF73- and RfF84- are possible.


          


          Experimental chemistry


          


          Gas phase chemistry


          Early work on the study of the chemistry of rutherfordium focused on gas thermochromatography and measurement of relative deposition temperature adsorption curves. The initial work was carried out at Dubna in an attempt to reaffirm their discovery of the element. Recent work is more reliable regarding the identification of the parent rutherfordium radioisotopes. The isotope 261mRf has been used for these studies. The experiments relied on the expectation that rutherfordium would begin the new 6d series of elements and should therefore from a volatile tetrachloride due to the tetrahedral nature of the molecule:


          
            [image: The tetrahedral molecule RfCl4]

            
              The tetrahedral molecule RfCl4
            

          


          As series of experiments have confirmed that rutherfordium behaves as a typical member of group 4 forming a tetravalent chloride (RfCl4) and bromide (RfBr4) as well as an oxychloride (RfOCl2).


          


          Aqueous phase chemistry


          Rutherfordium is expected to have the electron configuration [Rn]5f14 6d2 7s2 and therefore behave as the heavier homologue of hafnium in group 4 of the Periodic Table. It should therefore readily form a hydrated Rf4+ ion in strong acid solution and should readily form complexes in hydrochloric acid, hydrobromic or hydrofluoric acid solutions. The most conclusive aqueous chemistry studies of rutherfordium have been performed by the Japanese tean at JAERI using the radioisotope 261mRf. Extraction experiments from hydrochloric acid solutions using isotopes of rutherfordium, hafnium, zirconium and thorium have proved a non-actinide behaviour. A comparison with its lighter homologues placed rutherfordium firmly in group 4 and indicated the formation of a hexachlororutherfordate complex in chloride solutions, in a manner similar to hafnium and zirconium.


          
            	[image: \,^{261m}\mathrm{Rf} + 6\mathrm{Cl}^{-}\, \to\ [\,^{261m}\mathrm{RfCl}_{6}]^{2-}]

          


          Very similar results were observed in hydrofluoric acid solutions. Differences in the extraction curves were interpreted as a weaker affinity for fluoride ion and the formation of the hexafluororutherfordate ion, whereas hafnium and zirconium ions complex seven or eight fluoride ions at the concentrations used:


          
            	[image: \,^{261m}\mathrm{Rf} + 6\mathrm{F}^{-}\, \to\ [\,^{261m}\mathrm{RfF}_{6}]^{2-}]

          


          


          Summary of compounds and complex ions


          
            
              	Formula

              	Names(s)
            


            
              	RfCl4

              	rutherfordium tetrachloride; rutherfordium(IV) chloride
            


            
              	RfBr4

              	rutherfordium tetrabromide; rutherfordium(IV) bromide
            


            
              	RfOCl2

              	rutherfordium oxychloride; rutherfordium(IV) dichloride oxide; rutherfordyl(IV) chloride
            


            
              	[RfCl6]2-

              	hexachlororutherfordate(VI)
            


            
              	[RfF6]2-

              	hexafluororutherfordate(VI)
            


            
              	K2[RfCl6]

              	potassium hexachlororutherfordate(VI)
            

          


          


          History of synthesis of isotopes by cold fusion


          [bookmark: 208Pb.2850Ti.2Cxn.29258-xRf_.28x.3D1.2C2.2C3.29]


          208Pb(50Ti,xn)258-xRf (x=1,2,3)


          This reaction was first studied in 1974 by the team at Dubna. They measured a spontaneous fission activity assigned to 256Rf. The reaction was further studied in 1985 by the GSI team who measured the decay properties of the isotopes 257Rf and 256Rf. The team were able to determine some initial spectroscopic properties of 257Rf and found that the alpha decay pattern was very complicated.


          After an upgrade of their facilities, they repeated the reaction in 1994 with much higher sensitivity and detected some 1100 atoms of 257Rf and 1900 atoms of 256Rf along with 255Rf in the measurement of the 1n,2n and 3n excitation functions. The large amount of decay data for 257Rf allowed the detection of an isomeric level and the construction of a partial decay level structure which confirmed the very complicated alpha decay pattern. They also found evidence for an isomeric level in 255Rf. The GSI team continued in 2001 with the measurement of the 3n excitation function. In 2002, scientists at the Argonne University in Illinois began their first studies of translawrencium elements with the synthesis and alpha-gamma spectroscopy of 257Rf. In 2004, the GSI began their spectroscopic studies of the 257Rf isotope.


          [bookmark: 207Pb.2850Ti.2Cxn.29257-xRf_.28x.3D2.29]


          207Pb(50Ti,xn)257-xRf (x=2)


          This reaction was first studied in 1974 by the team at Dubna. They measured a spontaneous fission activity assigned to 255Rf. The reaction was further studied in 1985 by the GSI team who measured the decay properties of the isotope 255Rf. A further spectroscopic study was reported in 2000 which led to a first decay level scheme for the isotope. The isomeric level proposed in 1994 was not found. In 2006, the spectroscopy was continued and the decay scheme was confirmed and improved.


          [bookmark: 206Pb.2850Ti.2Cxn.29256-xRf_.28x.3D1.2C2.29]


          206Pb(50Ti,xn)256-xRf (x=1,2)


          The team at GSI first studied this reaction in 1994 in an effort to study neutron deficient isotopes of rutherfordium. They were able to detect 255Rf and 144 atoms of the new isotope 254Rf, which decayed by spontaneous fission.


          [bookmark: 204Pb.2850Ti.2Cxn.29254-xRf_.28x.3D1.29]


          204Pb(50Ti,xn)254-xRf (x=1)


          The team at GSI first studied this reaction in 1994 in an effort to study neutron deficient isotopes of rutherfordium. They were able to detect 14 atoms of the new isotope 253Rf, which decayed by spontaneous fission.


          [bookmark: 208Pb.2848Ti.2Cxn.29256-xRf_.28x.3D1.29]


          208Pb(48Ti,xn)256-xRf (x=1)


          In 2006, as part of a program looking at the effect of isospin on the mechanism of cold fusion, the team at LBNL studied this reaction. They measured the 1n excitation function and determined that the change of a Ti-50 projectile to a Ti-48 one significantly reduced the yield, in agreement with predictions.


          [bookmark: 124Sn.28136Xe.2Cxn.29260-xRf]


          124Sn(136Xe,xn)260-xRf


          In an important study, in May 2004, the team at GSI attempted the symmetric synthesis of rutherfordium by attempting to fuse two fission fragments. Theory suggests that there may be an enhancement of the yield. No product atoms were detected and a limit of 1000 pb was calculated.


          


          History of synthesis of isotopes by hot fusion


          [bookmark: 238U.2826Mg.2Cxn.29264-xRf_.28x.3D3.2C4.2C5.2C6.29]


          238U(26Mg,xn)264-xRf (x=3,4,5,6)


          The hot fusion reaction using a uranium target was first reported in 2000 by Yuri Lazarev and the team at the Flerov Laboratory of Nuclear Reactions (FLNR). They were able to observe decays from 260Rf and 259Rf in the 4n and 5n channels. They measured yields of 240 pb in the 4n channel and 1.1 nb in the 5n channel. In 2006, as part of their program on the study of uranium targets in hot fusion reactions, the team at LBNL measured the 4n,5n and 6n excitation functions for this reaction and observed 261Rf in the 3n exit channel.


          [bookmark: 244Pu.2822Ne.2Cxn.29266-xRf_.28x.3D4.2C5.29]


          244Pu(22Ne,xn)266-xRf (x=4,5)


          This reaction was reported in 1996 at LBNL in an attempt to study the fission characteristics of 262Rf. The team were able to detect the SF of 262Rf and determine its half-life as 2.1 s, in contrast to earlier reports of a 47 ms activity. It was suggested that the two half-lives may be related to different isomeric states. The reaction was further studied in 2000 by Yuri Lazarev and the team at Dubna. They were able to observe 69 alpha decays from 261Rf and spontaneous fission of 262Rf. Later work on hassium has allowed a reassignment of the 5n product to 261mRf.


          [bookmark: 242Pu.2822Ne.2Cxn.29264-xRf_.28x.3D3.2C4.3F.2C5.3F.29]


          242Pu(22Ne,xn)264-xRf (x=3,4?,5?)


          The synthesis of element 104 was first attempted in 1964 by the team at Dubna using this reaction. The first study produced evidence for a 0.3 s spontaneous fission (SF) activity tentatively assigned to 260104 or 259104 and an unidentified 8 s SF activity. The former activity was later retracted and the latter activity associated with the now-known 259104. In 1966, in their discovery experiment, the team repeated the reaction using a chemical study of volatile chloride products. The group was able to identify a volatile chloride decaying by short spontaneous fission with eka-hafnium properties. This gave strong evidence for the formation of [104]Cl4 and the team suggested the name kurchatovium. Although a half-life was not accurately measured, later evidence suggested that the product was most likely 259104. In 1968, the team searched for alpha decay from 260104 but were unable to detect such activity. In 1970, the team repeated the reaction once again and confirmed the ~0.2 s SF activity. They also repeated the chemistry experiment and obtained identical results to their 1966 experiment and calculated a likely half-life of ~0.5 seconds for the SF activity. In 1971, the reaction was repeated again and 0.1 s and 4.5 s SF activities were found. The 4.5 s activity was correctly assigned to 259104. A chemistry experiment in the same year reaffirmed the formation of a 0.3 SF activity for an eka-hafnium product. Later, the 0.1-0.3 s SF activity was retracted as belonging to a kurchatovium isotope but the observation of eka-hafnium reactivity remained and was the basis of their successful claim to discovery. The reaction was further studied in 2000 by Yuri Lazarev at Dubna. They were able to observe 261Rf in the 3n channel, later reassigned to 261mRf.


          [bookmark: 242Pu.2820Ne.2Cxn.29262-xRf]


          242Pu(20Ne,xn)262-xRf


          This reaction was first studied in 1964 to assist in the assignments using the analogous reaction with a Ne-22 beam. The Dubna team were unable to detect any 0.3 s spontaneous fission activities. The reaction was later studied in 2003 at the Paul Scherrer Institute (PSI) in Bern, Switzerland. They detected some spontaneous fission activities but were unable to confirm the formation of 259Rf.


          [bookmark: 248Cm.2822Ne.2C.CE.B1xn.29266-xRf_.28x.3D3.3F.29]


          248Cm(22Ne,xn)266-xRf (x=3?)


          This reaction was studied in 1999 at the University of Bern, Switzerland in order to search for the new isotope 263Rf. A rutherfordium fraction was separated and several SF events with long lifetimes and alpha decays with energy 7.8 MeV and 7.9 MeV were observed. A second experiment using a study of the fluoride of rutherfordium products also produced 7.9 MeV alpha decays.


          [bookmark: 248Cm.2818O.2Cxn.29266-xRf_.28x.3D3.3F.2C5.29]


          248Cm(18O,xn)266-xRf (x=3?,5)


          This reaction was first studied in 1970 by Albert Ghiorso at the Lawrence Berkeley National Laboratory (LBNL). The team identified 261Rf in the 5n channel using the method of correlation of genetic parent-daughter decays. A half-life of 65 s was determined. A repeat later that year using cation exchange chromatography indicated that the product did not form a +2 or +3 cation and behaved as eka-hafnium. A study of the properties of rutherfordium isotopes was performed in 1981 at the LBNL. In a series of reactions, a 1.5 s SF activity was identified and assigned to a fermium descendant although later evidence indicates a possible assignment to 262Rf. In contrast, in a subsequent review of isotope properties by Somerville et al. at LBNL in 1985, a 47 ms SF activity was assigned to 262Rf. This assignment has not been verified. The reaction was further studied in 1991 by Czerwinski et al. at the LBNL. In this experiment, spontaneous fission activities with long lifetimes were observed in rutherfordium fractions and tentatively assigned to 263Rf. In 1996, chemical studies on the chloride of rutherfordium was published by the LBNL. In this experiment, the half-life was improved to 78 s. A repeat of the experiment in 2000 assessing the volatility of the bromide further refined the half-life to 75 s.


          [bookmark: 248Cm.2816O.2Cxn.29264-xRf_.28x.3D4.29]


          248Cm(16O,xn)264-xRf (x=4)


          This reaction was studied in 1969 by Albert Ghiorso at the University of California. The aim was to detect the 0.1-0.3 s SF activity reported at Dubna, assigned to 260104. They were unable to do so, only observing a 10-30 ms SF activity, correctly assigned to 260104. The failure to observe the 0.3 s SF activity identified by Dubna gave the Americans the incentive to name this element rutherfordium.


          [bookmark: 246Cm.2818O.2Cxn.29264-xRf]


          246Cm(18O,xn)264-xRf


          In an attempt to unravel the properties of spontaneous fission activities in the formation of rutherfordium isotopes, this reaction was performed in 1976 by the FLNR. They observed an 80 ms SF activity. Subsequent work led to the complete retraction of the 0.3s - 0.1s - 80 ms SF activities observed by the Dubna team and associated with background signals.


          [bookmark: 249Bk.2815N.2Cxn.29264-xRf_.28x.3D4.29]


          249Bk(15N,xn)264-xRf (x=4)


          This reaction was studied in 1977 by the team in Dubna. They were able to confirm the detection of a 76 ms SF activity. The assignment to rutherfordium isotopes was later retracted. The LBNL re-studied the reaction in 1980 and in 1981 they reported that they were unable to confirm the ~80 ms SF activity. The Dubna team were able to measure a 28 ms SF activity in 1985 and assigned the isotope correctly to 260104.


          [bookmark: 249Cf.2813C.2Cxn.29262-xRf_.28x.3D4.29]


          249Cf(13C,xn)262-xRf (x=4)


          This use of californium-249 as a target was first studied by Albert Ghiorso and the team at the University of California in 1969. They were able to observe a 11 ms SF activity which they correctly assigned to 258104.


          [bookmark: 249Cf.2812C.2Cxn.29261-xRf_.28x.3D3.2C4.29]


          249Cf(12C,xn)261-xRf (x=3,4)


          In their 1969 discovery experiments, the team at University of California also used a C-12 beam to irradiate a Cf-249 target. They were able to confirm the 11 ms SF activity found with a C-13 beam and again correctly assigned to 258104. The actual discovery experiment was the observation of alpha decays genetically linked to 253102 and therefore positively identified as 257104. In 1973, Bemis and his team at Oak Ridge confirmed the discovery by measuring coincident X-rays from the daughter 253102.


          


          Synthesis of isotopes as decay products


          Isotopes of rutherfordium have also been identified in the decay of heavier elements. Observations to date are summarised in the table below:


          
            
              	Evaporation Residue

              	Observed Rf isotope
            


            
              	288115

              	268Rf (possible EC of 268Db)
            


            
              	291116 , 287114 , 283112

              	267Rf
            


            
              	282113

              	266Rf (EC of 266Db)
            


            
              	271Hs

              	263gRf
            


            
              	263Db

              	263mRf (EC of 263Db)
            


            
              	266Sg (possibly 266mSg)

              	262Rf (possibly 262mRf)
            


            
              	277112 , 273Ds , 269Hs , 265Sg

              	261mRf , 261Rf
            


            
              	271Ds , 267Hs , 263Sg

              	259Rf
            


            
              	269Ds , 265Hs , 261Sg

              	257Rf
            


            
              	264Hs , 260Sg

              	256Rf
            


            
              	259Sg

              	255Rf
            

          


          


          Chronology of isotope discovery


          
            
              	Isotope

              	Year discovered

              	discovery reaction
            


            
              	253Rf

              	1994

              	204Pb(50Ti,n)
            


            
              	254Rf

              	1994

              	206Pb(50Ti,2n)
            


            
              	255Rf

              	1974? 1985

              	207Pb(50Ti,2n)
            


            
              	256Rf

              	1974? 1985

              	208Pb(50Ti,2n)
            


            
              	257Rfg,m

              	1969

              	249Cf(12C,4n)
            


            
              	258Rf

              	1969

              	249Cf(13C,4n)
            


            
              	259Rf

              	1969

              	249Cf(13C,3n)
            


            
              	260Rf

              	1969

              	248Cm(16O,4n)
            


            
              	261Rfm

              	1970

              	248Cm(18O,5n)
            


            
              	261Rfg

              	1996

              	208Pb(70Zn,n)
            


            
              	262Rf

              	1996

              	244Pu(22Ne,4n)
            


            
              	263Rfm

              	1990?

              	248Cm(18O,3n)
            


            
              	263Rfg

              	2004

              	248Cm(26Mg,3n)
            


            
              	264Rf

              	unknown

              	
            


            
              	265Rf

              	unknown

              	
            


            
              	266Rf

              	2006?

              	237Np(48Ca,3n)
            


            
              	267Rf

              	2003/2004

              	238U(48Ca,3n)
            


            
              	268Rf

              	2003?

              	243Am(48Ca,3n)
            

          


          


          Isomerism in rutherfordium nuclides


          [bookmark: 263Rf]


          263Rf


          Initial work on the synthesis of rutherfordium isotopes by hot fusion pathways focused on the synthesis of 263Rf. Several studies have indicated that this nuclide decays primarily by spontaneous fission with a long half-life of 10-20 minutes. Alpha particles with energy 7.8-7.9 MeV have also been associated with this nucleus. More recently, a study of hassium isotopes allowed the synthesis of an atom of 263Rf decaying by spontaneous fission with a short half-life of 8 seconds. These two different decay modes must be associated with two isomeric states. Specific assignments are difficult due to the low number of observed events. It is reasonable to tentatively assign the long-liver to a meta-stable state, namely 263mRf, and the shorter-liver to the ground state, namely 263gRf. Further studies are required to allow a definite assignment.


          [bookmark: 261Rf]


          261Rf


          Early research on the synthesis of rutherfordium isotopes utilised the 244Pu(22Ne,5n)261Rf reaction. The product was found to undergo exclusive 8.28 MeV alpha decay with a half-life of 78 seconds. Later studies by the GSI team on the synthesis of element 112 and hassium isotopes produced conflicting data. In this case, 261Rf was found to undergo 8.52 MeV alpha decay with a short half-life of 4 seconds. Later results indicated a predominant fission branch. These contradictions led to some doubt on the discovery of element 112. However, it is now understood that the first nucleus belongs to an isomeric meta-stable state, namely 261mRf and the latter to the ground state isomer, namely 261gRf. The discovery and confirmation of 261gRf provided proof for the discovery of ununbium in 1996.


          [bookmark: 257Rf]


          257Rf


          A detailed spectroscopic study of the production of 257Rf nuclei using the reaction 208Pb(50Ti,n)257Rf allowed the identification of an isomeric level in 257Rf. The work confirmed that 257gRf has a very complicated spectrum with as many as 15 alpha lines. A level structure diagram was calculated for both isomers.


          


          Spectroscopic decay level schemes for rutherfordium isotopes


          [bookmark: 257Rf_2]


          257Rf


          
            [image: This is the currently suggested decay level scheme for 257Rfg,m from the study performed in 2004 by Hessberger et al. at GSI]

            
              This is the currently suggested decay level scheme for 257Rfg,m from the study performed in 2004 by Hessberger et al. at GSI
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          255Rf


          
            [image: This is the currently suggested decay level scheme for 255Rf from the study reported in 2007 by Hessberger et al. at GSI]

            
              This is the currently suggested decay level scheme for 255Rf from the study reported in 2007 by Hessberger et al. at GSI
            

          


          


          Unconfirmed isotopes


          [bookmark: 268Rf]


          268Rf


          In the synthesis of ununpentium, the isotope 288115 has been observed to decay to 268Db which undergoes spontaneous fission with a half life of 29 hours. Given that the electron capture of 268Db cannot be detected, these SF events may in fact be due to the SF of 268Rf, in which case the half-life of this isotope cannot be extracted.


          [bookmark: 266Rf]


          266Rf


          In the synthesis of ununtrium, the isotope 282113 has been observed to decay to 266Db which undergoes spontaneous fission with a half life of 22 minutes. Given that the electron capture of 266Db cannot be detected, these SF events may in fact be due to the SF of 266Rf, in which case the half-life of this isotope cannot be extracted.


          


          Retracted isotopes


          [bookmark: 265Rf]


          265Rf


          In 1999, American scientists at the University of California, Berkeley, announced that they has succeeded in synthesizing three atoms of 293118. These parent nuclei successively emitted seven alpha particles to form 265Rf nuclei. Their claim was retracted in 2001. As such, this rutherfordium isotope is unconfirmed or unknown.


          [bookmark: 255mRf]


          255mRf


          A detailed spectroscopic study of the production of 255Rf nuclei using the reaction 206Pb(50Ti,n)255Rf allowed the tentative identification of an isomeric level in 255Rf. A more detailed study later confirmed that this was not the case.


          


          Chemical yields of isotopes


          


          Cold fusion


          The table below provides cross-sections and excitation energies for cold fusion reactions producing rutherfordium isotopes directly. Data in bold represents maxima derived from excitation function measurements. + represents an observed exit channel.


          
            
              	Projectile

              	Target

              	CN

              	1n

              	2n

              	3n
            


            
              	50Ti

              	208Pb

              	258Rf

              	38.0 nb , 17.0 MeV

              	12.3 nb , 21.5 MeV

              	660 pb , 29.0 MeV
            


            
              	50Ti

              	207Pb

              	257Rf

              	4.8 nb

              	

              	
            


            
              	50Ti

              	206Pb

              	256Rf

              	800 pb , 21.5 MeV

              	2.4 nb , 21.5 MeV

              	
            


            
              	50Ti

              	204Pb

              	254Rf

              	190 pb , 15.6 MeV

              	

              	
            


            
              	48Ti

              	208Pb

              	256Rf

              	380 pb , 17.0 MeV

              	

              	
            

          


          


          Hot fusion


          The table below provides cross-sections and excitation energies for hot fusion reactions producing rutherfordium isotopes directly. Data in bold represents maxima derived from excitation function measurements. + represents an observed exit channel.


          
            
              	Projectile

              	Target

              	CN

              	3n

              	4n

              	5n
            


            
              	26Mg

              	238U

              	264Rf

              	

              	240 pb

              	1.1 nb
            


            
              	22Ne

              	244Pu

              	266Rf

              	

              	+

              	4.0 nb
            


            
              	18O

              	248Cm

              	266Rf

              	

              	+

              	13.0 nb
            

          


          


          Future experiments


          The team at GSI are planning to perform first detailed spectroscopic studies on the isotope 259Rf. It will be produced in the new reaction:


          
            	[image: \,^{238}_{92}\mathrm{U}\ + \,^{24}_{12}\mathrm{Mg}\to \,^{259}_{104}\mathrm{Rf}\ + 3 \,^{1}_{0}\mathrm{n}]

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Rutherfordium"
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                Repubulika y'u Rwanda

                Rpublique du Rwanda

                
                  Republic of Rwanda
                

              
            


            
              	
                
                  
                    	[image: Flag of Rwanda]

                    	[image: Coat of arms of Rwanda]
                  


                  
                    	Flag

                    	Coat of arms
                  

                

              
            


            
              	Motto:Ubumwe, Umurimo, Gukunda Igihugu

              "Unity, Work, Patriotism"
            


            
              	Anthem: Rwanda nziza

            


            
              	
                
                  [image: Location of Rwanda]
                


                

              
            


            
              	Capital

              (and largest city)

              	Kigali

            


            
              	Official languages

              	Kinyarwanda, French, English
            


            
              	Demonym

              	Rwandan, Rwandese
            


            
              	Government

              	Republic
            


            
              	-

              	President

              	Paul Kagame
            


            
              	-

              	Prime Minister

              	Bernard Makuza
            


            
              	Independence

              	from Belgium
            


            
              	-

              	Date

              	July 1, 1962
            


            
              	Area
            


            
              	-

              	Total

              	26,798km( 147th)

              10,169 sqmi
            


            
              	-

              	Water(%)

              	5.3
            


            
              	Population
            


            
              	-

              	April 2008estimate

              	10,186,063( 83rd)
            


            
              	-

              	2002census

              	8,128,553
            


            
              	-

              	Density

              	343/km( 29th)

              829/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$11.24 billion( 130th)
            


            
              	-

              	Per capita

              	$1,300( 160th)
            


            
              	Gini(2003)

              	45.1(medium)
            


            
              	HDI(2007)

              	▲0.452(low)( 161st)
            


            
              	Currency

              	Rwandan franc ( RWF)
            


            
              	Time zone

              	CAT ( UTC+2)
            


            
              	-

              	Summer( DST)

              	not observed( UTC+2)
            


            
              	Internet TLD

              	.rw
            


            
              	Calling code

              	+250
            


            
              	1 Estimates for this country explicitly take into account the effects of excess mortality due to AIDS; this can result in lower life expectancy, higher infant mortality and death rates, lower population and growth rates, and changes in the distribution of population by age and sex than would otherwise be expected.
            

          


          The Republic of Rwanda (pronounced /ruːˈndə/ or /rəˈwɑːndə/ in English, IPA: [ɾwanda] or [ɾɡwanda] in Kinyarwanda) is a small landlocked country in the Great Lakes region of east-central Africa, bordered by Uganda, Burundi, the Democratic Republic of the Congo and Tanzania. Home to approximately 10.1 million people, Rwanda supports the densest population in continental Africa, with most of the population engaged in subsistence agriculture. A verdant country of fertile and hilly terrain, the small republic bears the title "Land of a Thousand Hills" (French: Pays des Mille Collines [pe.i de mil kɔ.lin]; Kinyarwanda: Igihugu cy'Imisozi Igihumbi).


          The country has garnered international attention most markedly for the infamous Rwandan Genocide of 1994. Rwanda has applied to become a member of the Commonwealth of Nations and a decision on its application is expected in 2009.


          


          History


          


          Precolonial history


          The Twa, the aboriginal Pygmy inhabitants, have probably lived in the region in and around Rwanda for 35,000 years.


          The current demographic makeup of Rwanda, consisting of a majority of Hutus and a minority of Tutsi, is the result of prehistorical migrations (the Bantu expansion) which reduced the Twa to a tiny minority.


          At the time of the arrival of the Europeans, there existed a Kingdom of Rwanda that covered modern-day Rwanda and parts of modern-day Congo-Kinshasa around Lake Kivu. It constituted a highly organized society that included its own religion and creation myths. The Banyarwanda were known even then for their military discipline, which enabled them to fend off attacks from outsiders and mount raids into the Kingdom of Burundi and the lands west of Lake Kivu.


          All three classes paid tribute to the king in return for protection and various favours. Tutsi, who lost their cattle due to a disease epidemic such as Rinderpest, sometimes would be considered Hutu and likewise Hutu who obtained cattle would come to be considered Tutsi, thus climbing the ladder of the social strata. This social mobility ended abruptly with the onset of colonial administration. What had hitherto been often considered social classes took a fixed ethnic outlook.


          A traditional local justice system called Gacaca predominated in much of the region as an institution for resolving conflict, rendering justice and reconciliation. The Tutsi king was the ultimate judge and arbiter for those cases that ever reached him. Despite the traditional nature of the system, harmony and cohesion had been established among Rwandans and within the kingdom.


          


          Colonial Era


          After signing treaties with chiefs in the Tanganyika region in 1884-1885, Germany claimed Tanganyika, Rwanda and Burundi as its own territory. Count von Gtzen met the Tutsi Mwami for the first time in 1894. However, with only 2500 soldiers in East Africa, Germany did little to change societal structures in much of the region, especially in Rwanda. After the Mwami's death in 1895, a period of unrest followed. Germans and missionaries then began to enter the country from Tanganyika in 1897-98.



          By 1899 the Germans exerted some influence by placing advisors at the courts of local chiefs. Much of the Germans' time was spent fighting uprisings in Tanganyika, especially the Maji Maji war of 1905-1907. On May 14, 1910 the European Convention of Brussels fixed the borders of Uganda, Congo, and German East Africa which included Tanganyika and Ruanda-Urundi. In 1911, the Germans helped the Tutsi put down a rebellion of Hutus in the northern part of Rwanda who did not wish to submit to central Tutsi control.



          During World War I, 1916, Belgian forces advanced from the Congo into Germany's East African colonies. After Germany lost the War, Belgium accepted the League of Nations Mandate of 1923 to govern Ruanda-Urundi along with the Congo, while Great Britain accepted Tanganyika and other German colonies. After World War II Ruanda-Urundi became a United Nations (UN) "trust territory" administered by Belgium. The Belgian involvement in the region was far more direct than German involvement and extended its interests into education and agricultural supervision. The latter was especially important in the face of two droughts and subsequent famines in 1928-29 and in 1943. These famines forced large migrations of Rwandans to neighboring Congo.

          In 1933 ethnic identification cards were needed to classify one's ethnicity.


          The Belgian colonizers also accepted the prevailing class rule already in place, i.e., the minority Tutsi upper class and the lower classes of Hutus and Tutsi commoners. However, in 1926 the Belgians abolished the local posts of "land-chief", "cattle-chief" and "military chief," and in doing so they stripped the Hutu of their limited local power over land. In the 1920s, under military threat, the Belgians finally helped to bring the northwest Hutu kingdoms, who had maintained local control of land not subject to the Mwami, under the Tutsi royalty's central control. These two actions disenfranchised the Hutu. Large, centralized land holdings were then divided into smaller chiefdoms.



          The fragmenting of Hutu lands angered Mwami Yuhi IV, who had hoped to further centralize his power enough to rid himself of the Belgians. In 1931 Tutsi plots against the Belgian administration resulted in the Belgians deposing the Tutsi Mwami Yuhi. This causedd the Tutsis to take up arms against the Belgians, but because of their fear of the Belgians' military superiority, they did not openly revolt.



          The Roman Catholic Church and Belgian colonial authorities considered the Hutus and Tutsis different ethnic races based on their physical differences and patterns of migration. However, because of the existence of many wealthy Hutu who shared the financial (if not physical) stature of the Tutsi, the Belgians used an expedient method of classification based on the number of cattle a person owned. Anyone with ten or more cattle was considered a member of the aristocratic Tutsi class. From 1935 on, "Tutsi", "Hutu" and "Twa" were indicated on identity cards.



          The Roman Catholic Church, the primary educators in the country, subscribed to and reinforced the differences between Hutu and Tutsi. They developed separate educational systems for each. In the 1940s and 1950s the vast majority of students were Tutsi. In 1943, Mwami Mutari III became the first Tutsi monarch to convert to Catholicism.



          The Belgian colonialists continued to depend on the Tutsi aristocracy to collect taxes and enforce Belgian policies. It maintained the dominance of the Tutsi in local colonial administration and expanded the Tutsi system of labor for colonial purposes. The United Nations later decried this policy and demanded a greater self-representation of the Hutu in local affairs. In 1954 the Tutsi monarchy of Ruanda-Urundi demanded independence from Belgian rule. At the same time it agreed to abolish the system of indentured servitude ( ubuhake and uburetwa) the Tutsis had practiced over the Hutu until then.



          In the 1950s and early 1960s, a wave of Pan-Africanism swept through Central Africa, with leaders such as Julius Nyerere in Tanzania and Patrice Lumumba in the Congo. Anti-colonial sentiment stirred throughout central Africa, and a socialist platform of African unity and equality for all Africans was forwarded. Nyerere himself wrote about the elitism of educational systems, which Hutus interpreted as an indictment of the elitist educations provided for Tutsis in their own country.



          Encouraged by the Pan-Africanists, Hutu advocates in the Catholic Church, and by Christian Belgians (who were increasingly influential in the Congo), Hutu sentiment against the aristocratic Tutsi was increasingly inflamed. The United Nations mandates, the Tutsi overlord class, and the Belgian colonialists themselves added to the growing unrest.



          The Hutu "emancipation" movement was soon spearheaded by Gregoire Kayibanda, founder of PARMEHUTU, who wrote his "Hutu Manifesto" in 1957. The group quickly became militarized.



          In reaction, in 1959, the UNAR party was formed by Tutsis who desired an immediate independence for Ruanda-Urundi, to be based on the existing Tutsi monarchy. This group also became quickly militarized. Skirmishes began between UNAR and PARMEHUTU groups.



          Then in July 1959, the Tutsi Mwami (King) Mutara III Charles was believed by Rwandan Tutsis to have been assassinated when he died following a routine vaccination by a Flemish physician in Bujumbura. His younger half-brother then became the next Tutsi monarch, Mwami (King) Kigeli V.



          In November 1959, Tutsi forces beat up a Hutu politician, Dominique Mbonyumutwa, and rumors of his death set off a violent backlash against the Tutsi known as "the wind of destruction." Thousands of Tutsis were killed and many thousands more, including the Mwami, fled to neighboring Uganda before Belgian commandos arrived to quell the violence. Several Belgians were subsequently accused by Tutsi leaders of abetting the Hutus in the violence.



          Tutsi refugees also fled to the South Kivu province of the Congo, where they called themselves Bunyamalengi. They eventually became a primary force in the First and Second Congo Wars.



          In 1960, the Belgian government agreed to hold democratic municipal elections in Ruanda-Urundi, in which Hutu representatives were elected by the Hutu majorities. This precipitous change in the power structure threatened the centuries-old system by which Tutsi superiority had been maintained through monarchy.



          An effort to create an independent Ruanda-Urundi with Tutsi-Hutu power sharing failed, largely due to escalating violence. The Belgian government, with UN urging, therefore decided to divide Ruanda-Urundi into two separate countries, Rwanda and Burundi. Each had elections in 1961 in preparation for independence.


          In 1961, Rwandans voted, by referendum and with the support of the Belgian colonial government, to abolish the Tutsi monarchy and instead establish a republic. Dominique Mbonyumutwa, who had survived his previous attack, was named the first president of the transitional government.


          Burundi, by contrast, established a constitutional monarchy, and in the 1961 elections leading up to independence, Louis Rwagasore, the son of the Tutsi Mwami and a popular politician and anti-colonial agitator, was elected as Prime Minister. However, he was soon assassinated. The monarchy, with the aid of the military, therefore assumed control of the country, and allowed no further elections until 1965.


          Between 1961 and 1962, Tutsi guerrilla groups staged attacks into Rwanda from neighboring countries. Rwandan Hutu-based troops responded and thousands more were killed in the clashes.


          Conflict between the two ethnic groups began to break out when the Tutsi started calling for independence from the Belgium colonial rule in the 1950s. This upset the Belgians who then looked to the Hutu because they believed that the Hutu would be easier to control. Therefore, they began replacing the Tutsi chiefs with Hutus. This created the civil unrest between the two groups. The Belgians allowed the Hutu to commit violent acts against the Tutsis such as burning down the Tutsis houses.


          On July 1, 1962, Belgium, with UN oversight, granted full independence to the two countries. Rwanda was created as a republic governed by the majority Party of the Hutu Emancipation Movement (PARMEHUTU), which had gained full control of national politics by this time.


          In 1963, a Tutsi guerrilla invasion into Rwanda from Burundi unleashed another anti-Tutsi backlash by the Hutu government in Rwanda, and an estimated 14,000 people were killed. In response, a previous economic union between Rwanda and Burundi was dissolved and tensions between the two countries worsened. Rwanda also now became a Hutu-dominated one-party state. In fact it was thought that in excess of 70,000 people had been killed, this certainly was the figure published in British newspapers at the time, it was thought for a while that British Royal Marines then stationed in Tanzania might be sent to Rwanda to stop the horrific loss of life there.


          


          Post-Independence


          Gregoire Kayibanda, founder of PARMEHUTU (and a Hutu) was the first president (from 1962 to 1973), followed by Juvenal Habyarimana (who was president from 1973 to 1994). The latter, also a Hutu (from the northwest of Rwanda), took power from Kayibanda in a 1973 coup, claiming the government to have been ineffective and riddled with favoritism. He installed his own political party into government. This occurred partially as a reaction to the Burundi genocide of 1972, with the resultant wave of Hutu refugees and subsequent social unrest. Rwanda enjoyed relative economic prosperity during the early part of his regime.


          


          Inter-relationship with events in Burundi


          The situation in Rwanda had been influenced in great detail by the situation in Burundi. Both countries had a Hutu majority, yet an army-controlled Tutsi government in Burundi persisted for decades. After the assassination of Rwagasore, his UPRONA party was split into Tutsi and Hutu factions. A Tutsi Prime Minister was chosen by the monarch, but, a year later in 1963, the monarch was forced to appoint a Hutu prime minister, Pierre Ngendandumwe, in an effort to satisfy growing Hutu unrest. Nevertheless, the monarch soon replaced him with another Tutsi prince. In Burundi's first elections following independence, in 1965, Ngendandumwe was elected Prime Minister. He was immediately assassinated by a Tutsi extremist and he was succeeded by another Hutu, Joseph Bamina. Hutus won 23/33 seats in national elections a few months later, but the monarch nullified the elections. Bamina was soon also assassinated and the Tutsi monarch installed his own personal secretary, Leopold Biha, as the Prime Minister in his place. This led to a Hutu coup from which the Mwami fled the country and Biha was shot (but not killed). The Tutsi-dominated army, led by Michel Micombero brutally responded: almost all Hutu politicians were killed. Micombero assumed control of the government and a few months later deposed the new Tutsi monarch (the son of the previous monarch) and abolished the role of the monarchy altogether. He then threatened to invade Rwanda.A military dictatorship persisted in Burundi for another 27 years, until the next free elections, in 1993.


          Another 7 years of sporadic violence in Burundi (from 1965 - 1972) existed between the Hutus and Tutsis. In 1969 another purge of Hutus by the Tutsi military occurred. Then, a localized Hutu uprising in 1972 was fiercely answered by the Tutsi-dominated Burundi army in the largest Burundi genocide of Hutus, with a death toll nearing 200,000.


          This wave of violence led to another wave of cross border refugees into Rwanda of Hutus from Burundi. Now there were large numbers of both Tutsi and Hutu refugees throughout the region, and tensions continued to mount.


          In 1988, Hutu violence against Tutsis throughout northern Burundi again resurfaced, and in response the Tutsi army massacred approximately 20,000 more Hutu. Again thousands of Hutu were forced into exile into Tanzania and Congo to flee another genocide of Hutu.


          


          Civil War & Genocide of Tutsi


          In 1986, Yoweri Museveni's guerrilla forces in Uganda had succeeded in taking control of the country, overthrowing the Ugandan dictatorship of Milton Obote. Many exiled refugee Rwandan Tutsis in Uganda had joined its rebel forces and had then become part of the Ugandan military, now made up from Museveni's guerrilla forces.


          However, Ugandans resented the Rwandan presence in the new Ugandan army, and in 1986 Paul Kagame, a Tutsi who had become head of military intelligence in Museveni's new Ugandan army, founded the RPF, the Rwandan Patriotic Front, together with Fred Rwigema. They began to train their army to invade Rwanda from Uganda, and many Tutsis who had been in the Ugandan military now joined the RPF. Kagame also received military training in the United States. In 1991, a radio station broadcasting RPF propaganda from Uganda was established by the RPF.


          In 1990, the Tutsi-dominated RPF invaded Rwanda from Uganda. Some members allied with the military dictatorship government of Habyarimana responded in 1993 to the RPF invasion with a radio station that began anti-Tutsi propaganda and with pogroms against Tutsis, whom it claimed were trying to re-enslave the Hutus. Nevertheless, after 3 years of fighting and multiple prior "cease-fires," the government and the RPF signed a "final" cease-fire agreement in August 1993, known as the Arusha accords, in order to form a power sharing government. Neither side appeared ready to accept the accords, however, and fighting between the two sides continued unabated. By that time, over 1.5 million civilians had left their homes to flee the selective massacres against Hutus by the RPF army. They were living in camps, the most famous of them was called Nyacyonga.


          The situation worsened when the first elected Burundian president, Melchior Ndadaye, a Hutu, was assassinated by the Burundian Tutsi-dominated army in October 1993. In Burundi, a fierce civil war then erupted between Tutsi and Hutu following the army's massacre, and tens of thousands, both Hutu and Tutsi, were killed in this conflict.


          This conflict spilled over the border into Rwanda and caused the fragile Rwandan Arusha accords to quickly crumble. Tutsi-Hutu hatred rapidly intensified.


          Although the UN sent a peacekeeping force named the United Nations Assistance Mission for Rwanda (UNAMIR), it was underfunded, under-staffed, and largely ineffective in the face of a two country civil-war, as detailed in Lieutenant-General Romo Dallaire's book Shake Hands with the Devil.


          During the armed conflict in Rwanda, the RPF was blamed for the bombing of the capital Kigali. On April 6, 1994, the Hutu president of Rwanda and the second newly elected president of Burundi (also a Hutu) were both assassinated when their jet was shot down, allegedly by missiles from the Ugandan army, while landing in Kigali. A French tribunal has blamed this action on Kagame's RPF forces. Kagame and several members of Habyarimana's government, however, have claimed that disgruntled Hutus killed their own Hutu president, as well as the Hutu president of Burundi, to justify the upcoming genocide.


          In response to the April killing of the two state presidents, over the next three months (April - July 1994) the Hutu-led military and Interahamwe militia groups killed about 800,000 Tutsis and Hutu moderates in the Rwandan genocide. The Tutsi-led RPF continued to advance on the capital, however, and soon occupied the northern, eastern, and southern parts of the country by June. Thousands of additional civilians were killed in the conflict. UN member states refused to answer UNAMIR's requests for increased troops and money. Meanwhile, although French troops were dispatched during Opration Turquoise to "stabilize the situation," they were only able to evacuate foreign nationals and in some cases the genocide continued in zones they occupied while many high-profile Hutu war criminals escaped the RPF though French-controlled areas.


          Between July and August, 1994, Kagame's Tutsi-led RPF troops first entered Kigali and soon thereafter captured the rest of the country. Over 2 million Hutus then fled the country, causing the Great Lakes refugee crisis. Many went to Eastern Zaire (notably Northern Kivu province).


          Between 1994 and 1996, the Tutsi-controlled RPA government of Paul Kagame continued its retribution against Hutu in Rwanda. It destroyed the Nyacyonga camp for internally displaced people with heavy artillery. The RPF killed thousands of fresh returnees from Zaire in Kibeho camp. To continue its attacks against the Hutu Interahamwe forces, which had fled to Eastern Zaire, Kagame's RPF forces invaded Zaire in 1996, following talks by Kagame with US officials earlier the same year.


          In this invasion Kagame allied with Laurent Kabila, a marxist revolutionary in Eastern Zaire who had been a foe of Zaire's long-time dictator, Mobutu Sese Seko. Kagame was also supported by Yoweri Museveni's Ugandan forces, with whom he had trained in the late 1980s, which then invaded Eastern Zaire from the northeast. This became known as the First Congo War.


          In this war, militarized Tutsi refugees in the South Kivu area of Zaire, known as Banyamulenge to disguise their original Rwandan Tutsi heritage, allied with the Tutsi RDF forces against the Hutu refugees in the North Kivu area, which included the Interahamwe militias.


          In the midst of this conflict, Kabila, whose primary intent had been to depose Mobutu, moved his forces to Kinshasa, and in 1997, the same year Mobutu Sese Seko died of prostate cancer, Kabila captured Kinshasa and then became president of Zaire, which he then renamed to the Democratic Republic of the Congo.


          With Kabila's success in the Congo, he no longer desired an alliance with the Tutsi-RPF Rwandan army and the Ugandan forces, and in August 1998 ordered both the Ugandans and Tutsi-Rwandan army out of the DRC.


          However, neither Kagame's Rwandan Tutsi forces nor Museveni's Ugandan forces had any intention of leaving the Congo, and the framework of the Second Congo War was laid.


          In the Second Congo War, Tutsi militias among the Banyamulenge in the Congo province of Kivu desired to annex themselves to Rwanda (now dominated by Tutsi forces under the Kagame government). Kagame also desired this, both to increase the resources of Rwanda by adding those of the Kivu region, and also to add the Tutsi population, which the Banyamulenge represented, back into Rwanda, thereby reinforcing his political base and protecting the indigenous Tutsis living there, who had also suffered massacres from the Interhamwe.


          In the Second Congo War, Uganda and Rwanda attempted to wrest much of the Democratic Republic of the Congo from Kabila's forces, and nearly succeeded. However, due to the personal financial stakes of many leaders around Southern Africa in the Congo (such as Robert Mugabe and Sam Nujoma), armies were sent to aid Kabila, most notably those of Angola and Zimbabwe. These armies were able to beat back Kagame's Rwandan-Tutsi advances and the Ugandan forces.


          In the great conflict between 1998 and 2002, during which Congo was divided into three parts, multiple opportunistic militias, called Mai Mai, sprang up, supplied by the arms dealers around the world that profit in small arms trading, including the US, Russia, China, and other countries. Over 3.8 million people died in the conflict, as well as the majority of animals in the region.


          Laurent Kabila was assassinated in the DRC (Congo) in 2001, and was succeeded by his son, Joseph Kabila. It is claimed by many in the Congo that Joseph Kabila was the son of a Rwandan Tutsi mother and his real father was a friend of Laurent Kabila's; he was adopted by Laurent Kabila only when Laurent took Joseph's Rwandan mother as one of his many wives. Joseph speaks fluent Kinyarwanda and was trained in Tanzania, Uganda, Rwanda, and China. After serving 5 years as the transitional government president, he was freely-elected in the Congo to be president, in 2006, largely on the basis of his support in the Eastern Congo.


          Ugandan and Rwandan forces within Congo began to battle each other for territory, and Congolese Mai Mai militias, most active in the South and North Kivu provinces (in which most refugees were located) took advantage of the conflict to settle local scores and widen the conflict, battling each other, Ugandan and Rwandan forces, and even Congolese forces.


          Ironically, it was the Banyamulenge, the large Tutsi refugee group in the Congo, that appeared to have ended the war. Tired of the prolonged war, they rebelled against Kagame's Rwandan troops and forced them to return to Rwanda, allowing Kabila to retake control of the Eastern Congo with the aid of the Angolan and Zimbabwean forces.


          Rwandan RPF troops finally left Congo in 2002, leaving a wake of disease and malnutrition that continued to kill thousands every month. However, Rwandan rebels continue to operate (as of May 2007) in the northeast Congo and Kivu regions. These are claimed to be remnants of Hutu forces that cannot return to Rwanda without facing genocide charges, yet are not welcomed in Congo and are pursued by DRC troops. In the first 6 months of 2007, over 260,000 civilians were displaced. Congolese Mai Mai rebels also continue to threaten people and wildlife.Although a large scale effort at disarming militias has succeeded, with the aid of the UN troops, the last militias are only being disarmed in 2007. However, fierce confrontations in the northeast regions of the Congo between local tribes in the Ituri region, initially uninvolved with the initial Hutu-Tutsi conflict but drawn into the Second Congo War, still continue.


          In Burundi, the Burundi Civil War from 1993 to 2006 coincided with the First and Second Congo Wars. At least 300,000 Burundians were killed, and refugees into Tanzania and Congo contributed to the region's major population displacements. In August 2005, a Hutu born-again Christian, Pierre Nkurunziza, was elected as Burundi president. At least three cease-fires between rebel groups and Burundi forces, in 2003, 2005, and September 2006, have been signed.


          Rwandan stability is undoubtedly dependent both on stability in Eastern DRC (Congo) and in Burundi.


          


          French-Government and Military Help To The Genocide And Its Perpetrators


          "An unprecedented public inquiry into France's role in the 1994 genocide in Rwanda held hearings in Kigali last week, where the French army was accused of complicity in massacres of Tutsi.


          The seven-person examining commission is hearing testimony from 20 survivors, some claiming serious human rights abuses, including rape and murder, by the French military.


          The commission is also examining Operation Turquoise, the 1994 French military intervention that was ostensibly aimed at saving Rwandan lives. Human rights groups in France claim French soldiers tricked thousands of Tutsi survivors out of hiding, and abandoned them to the Interahamwe militia. The three-month genocide claimed up to one million Tutsi victims.


          Close links existed between France and Rwanda, the tiny African country ruled by a Hutu dictatorship for 20 years. France was its biggest supplier of heavy military equipment, and sent troops in 1990 to help repel a military offensive from Uganda by the largely Tutsi Rwandan Patriotic Front, (RPF), against the corrupt president, Juvenal Habyarimana.


          During nearly three years of civil war, in some instances senior French officers took operational battlefield control. In 1993, an international peace agreement replaced the French with UN peacekeepers, to monitor creation of a power-sharing democracy.


          For years, the French government denied any part in the genocide. Its own parliamentary enquiry in 1997, calling the genocide one of the greatest tragedies of the century, admitted only that France had underestimated the threat. But the enquiry did reveal that the former French president, Franois Mitterrand, had largely been responsible for French policy in Rwanda.


          By 1994, the Rwandan army had become a "military protg" of France. Before the genocide, 47 high-ranking French army and gendarmerie officers were with the Rwanda military. French officers were attached to the lite battalions, the Presidential Guard, the para-commandos and the reconnaissance battalion.


          In April, 1994, French-trained officers from the Presidential Guard eliminated the pro-democracy and political opposition and French-trained soldiers from the para-commando and the reconnaissance battalion began killing anyone with a Tutsi identity card.


          The Rwanda Commission has evidence that the French trained the Interahamwe, and French officers were in commando training centres, where torture was perpetrated, and where political opponents disappeared.Yet in meetings of the Security Council to decide UN policy on Rwanda, France had sat silent. Later, the then French ambassador to the UN, Jean-Bernard Mrime, blamed the UK and US ambassadors for the international failure over Rwanda.


          During the genocide, French diplomats told the UN many had died as civil war casualties, diverting attention from systematic massacres of civilians. France refused to allow the Council to invoke the 1948 Genocide Convention to try to stop the genocide.


          Then after five weeks of murders, France launched its own military intervention, with Council blessing, to secure humanitarian areas for survivors and protect displaced people.This was Operation Turquoise.


          The French did create a safe zone, but this allowed the political, military and administrative leadership of the genocide to flee. Although the RPF won the civil war, the national treasury, the killers and 37,000 troops moved to Zaire (now the DRC). This is why there are so many fugitive genocidaires; the ringleaders of the genocide took sanctuary in other countries, notably France and Belgium, where they enjoy protection today."


          (cf. http://www.independent.co.uk/news/world/africa/french-accused-of-complicity-in-genocide-that-killed-a-million-in-rwanda-423029.html)


          


          Post-civil war


          After the Tutsi RPF took control of the government, Kagame installed a Hutu president, Pasteur Bizimungu, in 1994. Many believed him to be a puppet president, however, and when Bizimungu became critical of the Kagame government in 2000, he was removed as president and Kagame took over the presidency himself. Bizimungu immediately founded an opposition party (the PDR), but it was banned by the Kagame government. Bizimungu was arrested in 2002 for treason, sentenced to 15 years in prison, but released by a presidential pardon in 2007.


          After it took control of the government in 1994 following the civil war, the Tutsi-dominated RDF party then wrote the history of the genocide and enshrined its version of events in the current constitution of 2003. It made it a crime to question the government's version of the genocide. In 2004, a ceremony was held in Kigali at the Gisozi Memorial (sponsored by the Aegis Trust and attended by many foreign dignitaries) to commemorate the tenth anniversary of the genocide, and the country observes a national day of mourning each year on April 7. Hutu Rwandan genocidal leaders are on trial at the International Criminal Tribunal for Rwanda, in the Rwandan National Court system, and, most recently, through the informal Gacaca village justice program. Recent reports highlight a number of reprisal killings of survivors for giving evidence at Gacaca.


          Many claim that memorialisation of the genocide without admission of the crimes by the Tutsi-RDF are one sided, and is part of ongoing propaganda by the Tutsi-led Rwandan government, which is essentially a one-party government at this time. The author of Hotel Rwanda, Paul Rusesabagina, has demanded that Paul Kagame, the current Rwandan president, be tried as a war criminal. Kagame's invasion of Rwanda in 1990 and of Zaire / Congo in the First and Second Congo Wars was responsible for the death of more than 4 million people during those conflicts.


          The first elections since the invasion of Rwanda by Kagame's forces in 1990 (and the subsequent creation of a military government by Kagame in 1994) were held in 2003. Kagame, who had already been appointed president by his own government in 2000, was then "elected" president by over 95% of the vote, with little opposition. Opposition parties were banned until just before the 2003 elections. Following the elections, in 2004, a constitutional amendment banned political parties from denoting themselves as being aligned with "Hutu" or "Tutsi." However, the RPF, a primarily Tutsi political organisation, was not disbanded and therefore continues its dominance. Most observers therefore do not believe the 2003 elections to have been fair nor representative. Elections have been compared to the "fair elections" of Robert Mugabe's ZANU-PF party in Zimbabwe. The next presidential elections are due to be held in 2010.


          


          Rebuilding


          Rwanda today struggles to heal and rebuild, but shows signs of rapid development. Some Rwandans continue to grapple with the legacy of almost 60 years of intermittent war.


          One agent in Rwanda's rebuilding effort is the Benebikira Sisters, a Catholic order of nuns whose ministry is dedicated to education and healthcare. Since the genocide, the Sisters have housed and supported hundreds of orphans, and created and staffed schools to educate the next generation of Rwandans.


          The major markets for Rwandan exports are Belgium, Germany, and China. In April 2007, an investment and trade agreement, 4 years in the making, was worked out between Belgium and Rwanda. Belgium contributes 25-35 million per year to Rwanda.


          Belgian co-operation with the Ministry of Agriculture and Animal Husbandry continues to develop and rebuild agricultural practices in the country. It has distributed agricultural tools and seed to help rebuild the country. Belgium also helped in re-launching fisheries in Lake Kivu, at a value of US$470,000, in 2001.


          In Eastern Rwanda, The Clinton Hunter Development Initiative, along with Partners in Health, are helping to improve agricultural productivity, improve water and sanitation and health services, and help cultivate international markets for agricultural products.


          Since 2000, the Rwandan government has expressed interest in transforming the country from agricultural subsistence to a knowledge-based economy, and plans to provide high-speed broadband across the entire country.


          


          Politics
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          After its military victory in July 1994, the Rwandan Patriotic Front organized a coalition government loosely based on the 1993 Arusha accords. The National Movement for Democracy and Development  Habyarimana's party that had instigated and implemented the genocidal ideology  along with the CDR (another Hutu extremist party) were banned, with most of its leaders either arrested or in exile. It is not clear whether any Hutu parties are currently allowed in Rwanda.


          After the 1994 genocide, the RPF installed a single-party "coalition-based" government. Paul Kagame became Vice-President. In 2000, he was elected president of Rwanda by the parliament.


          A new constitution, written by the Kagame government, was adopted by referendum in 2003. The first post-war presidential and legislative elections were held in August and September 2003, respectively. Opposition parties were banned until just before the elections, so no true opposition to the ruling RPF existed. The RPF-led government has continued to promote reconciliation and unity amongst all Rwandans as enshrined in the new constitution that forbids any political activity or discrimination based on race, ethnicity or religion. Right of return to Rwandans displaced between 1959 and 1994, primarily Tutsis, was enshrined in the constitution, but no mention of the return of Hutus that fled Kagame's RPF forces into the Congo in the great refugee crisis of 1994-1998 or subsequently, is made in the constitution. Nevertheless, the constitution guarantees "All persons originating from Rwanda and their descendants shall, upon their request, be entitled to Rwandan nationality" and "No Rwandan shall be banished from the country."


          By law, at least a third of the Parliament representation must be female. It is believed that women will not allow the mass killings of the past to be repeated. Rwanda topped a recently conducted global survey on the percentage of women in Parliament with as much as 49 percent female representation, currently the highest in the world.


          The Senate has at least 26 members, each with an 8 year term. Eight posts are appointed by the president. 12 are elected representatives of the 11 provinces and the city of Kigali. Four members are designated by the Forum of Political Organizations (a quasi-governmental organization that currently is an arm of the dominant political party); one member is a university lecturer or researcher elected by the public universities; one member is a university lecturer or researcher elected by the private universities. Any past President has permanent membership in the Senate. Under this scheme, up to 12 appointees to the Senate are appointed by the President and his party. The elected members must be approved by the Supreme Court.


          The 14 Supreme Court members are designated by the President and confirmed by the Senate.


          The Chamber of Deputies has 80 members, each with a 5 year term; 24 posts are reserved for women and are elected by province; 53 posts can be men or women and are also are elected by local elections; 2 posts are elected by the National Youth Council; 1 post is elected by Federation of the Associations of the Disabled.


          The President and the Speaker of the Chamber of Deputies must be from different political parties. The President is elected every 7 years, and may serve a maximum of 2 terms.


          In 2006, however, the structure of the country was reorganized. It is unclear how this affects current elected representation proportions.


          The current Rwandan government, led by Paul Kagame, has been praised by many for establishing security and promoting reconciliation and economic development, but is also criticized by some for being overly militant and opposed to dissent. The country now has many international visitors and is regarded as a safer place for tourists, with only a single isolated mortar attack in early 2007 around Volcanoes National Park near Gisenyi.


          With new independent radio stations and other media arising, Rwanda is attempting a free press, but there are reports of journalists disappearing and being apprehended whenever articles question the government. The transmitter for Radio France International was banned by the government in Rwanda in 2006 when it became critical of Kagame and the RPF.


          


          Administrative divisions
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          Rwanda is divided into five provinces (intara) and subdivided into thirty districts (akarere). The provinces are:


          
            	North Province


            	East Province


            	South Province


            	West Province


            	Kigali Province

          


          Prior to 1 January 2006, Rwanda was composed of twelve provinces, but these were abolished in full and redrawn as part of a program of decentralization and reorganization.


          


          Geography


          This small country is located near the centre of Africa, a few degrees south of the Equator. It is separated from the Democratic Republic of the Congo by Lake Kivu and the Rusizi River valley to the west; it is bounded on the north by Uganda, to the east by Tanzania, and to the south by Burundi. The capital, Kigali, is located in the centre of the country.


          Rwanda's countryside is covered by grasslands and small farms extending over rolling hills, with areas of rugged mountains that extend southeast from a chain of volcanoes in the northwest. The divide between the Congo and Nile drainage systems extends from north to south through western Rwanda at an average elevation of almost 9,000 feet (2,740m). On the western slopes of this ridgeline, the land slopes abruptly toward Lake Kivu and the Ruzizi River valley, and constitutes part of the Great Rift Valley. The eastern slopes are more moderate, with rolling hills extending across central uplands at gradually reducing altitudes, to the plains, swamps, and lakes of the eastern border region. Therefore the country is also fondly known as "Land of a Thousand Hills" (Pays des milles collines). In 2006, a British-led exploration announced that they had located the longest headstream of the River Nile in Nyungwe Forest.


          


          Transport


          The transport system in Rwanda centres primarily around the road network, with paved roads between the capital, Kigali and most other major cities and towns in the country. Rwanda is also linked by road to other countries in East Africa.This is an important trade route. The country has an international airport at Kigali, serving a domestic and several international destinations. There is limited water transport between the port cities on Lake Kivu. A large amount of investment in the transport infrastructure has been made by the government since the 1994 genocide, with aid from the USA, European Union, China, Japan and others.


          The principal form of public transport in the country is share taxi, with express routes linking the major cities and local services serving most villages along the main roads of the country. Coach services are available to various destinations in neighbouring countries.


          In 2006, the Chinese government proposed funding a study for the building of a railway link from Bujumbura in Burundi to Kigali in Rwanda to Isaki in Tanzania. A delegation from the American railroad BNSF also met with President Paul Kagame to discuss a route from Kigali to Isaki and at the same time the government announced that it had selected a German consulting company to undertake pilot work for the proposed mail line.


          


          Economy


          Rwanda is a rural country with about 90% of the population engaged in (subsistence) agriculture. It is landlocked with few natural resources and minimal industry. Its primary exports are coffee, tea, flowers and minerals (mainly Coltan, which is used in the manufacture of electronic and communication devices (such as mobile phones) . Tourism is a growing sector, notably ecotourism (Nyungwe Forest, Lake Kivu) and the world famous and unique mountain gorillas in the Virunga park. It has a low gross national product (GNP), and it has been identified as a Heavily Indebted Poor Country (HIPC). In 2005, its economic performance and governance achievements prompted International Funding Institutions to cancel nearly all its debts.


          According to the World Food Programme, it is estimated that 60% of the population live below the poverty line and 10-12% of the population suffer from food insecurity every year.


          Land management is the single most important factor in the conflicts in west Africa.


          Interestingly, although the feudal system of land use disappeared with the "Social Revolution" of 1959, sharecropping reappeared following the return of the RPF government in 1994, with the land use policies of the new RPF government being formalized in the 2005 land use laws.


          These land-use laws were meant to transform a jumble of small, fragmented, and minimally productive plots into more prosperous larger holdings producing for global (as well as for local) markets. The government is to determine how land holdings will be regrouped, which crops will be grown, and which animals will be raised. If farmers fail to follow the national plan, their land may be requisitioned with no compensation, and their land can be given to others.


          Although a movement for individual ownership of land arose at the time of independence, land scarcity over much of Rwanda made this impractical over the long term. The current land reform system is somewhat similar to the "igikingi" system of land control that the Tutsi monarchy, and then the Belgian colonial government, used prior to the time leading up to independence.


          Northwest Rwanda had traditionally used a system of locally controlled land collectivization schemes, which were not under the Mwami's central control, called "ubokonde bw' isuka" in pre-colonial times.


          It is therefore the northwest of Rwanda that objects most strongly to the central control of land policy reminiscent of igikingi, taking control away from local owners. Some farmers who resisted the policy when it was begun in the 1990s were punished by fines or jail sentences; the policy remains the source of many disputes.


          The law also affirms the policy of obligatory grouped residence under which persons living in dispersed homesteads must move to government-established "villages" called imidugudu.


          Instead of each family living on his own land, communal villages would be re-established, freeing up, presumably, more arable land.


          When implemented on a large-scale in the late 1990s, authorities in some cases used force, fines, and prison terms to make Rwandans relocate.


          At least two imidugudu were created in northwestern Rwanda in 2005, leading to land loss for local farmers. Although the law claimed to accept the validity of customary rights to land, it rejected the customary use of marshlands by the poor and abolished important rights of prosperous landlords (abakonde) in the northwest.


          However, the policy also ensured the ability of the government to exercise eminent domain for environmental reasons, which it did in 2007 by evicting encroaching settlers from the shores of Lake Kivu in an effort to protect the fragile environment there.


          The government has also looked at ways to extract methane from Lake Kivu to help with the country's energy needs.


          The Capital Market Advisory Council [CMAC] of Rwanda was established in 2008. The monetary and financial markets are dominated by 9 banks and 6 insurance companies in which the state continues to be a major shareholder. Over 200 micro-credit institutions (also known as micro-finance institutions), often financed by international donors, sprung up in Rwanda (especially since 2004), but many were unregistered, unregulated, and often mismanaged. Several were shut down by the Rwandan government in 2006.


          In September 2006, the World Bank approved a US$10 million grant to Rwanda to develop information and communication technology.


          Investment


          Rwanda Investment and Export Promotion Agency ( RIEPA) has been set up to facilitate local and foreign investors.


          


          Demographics


          Most Rwandans speak Kinyarwanda. Before the arrival of European colonists, there was no written history. Today, the nation is roughly 84% Hutu, 15% Tutsi, and 1% Twa, with smaller minorities of South Asians, Arabs, French, British, and Belgians. The nation is some 56.5% Roman Catholic, 26% Protestant, 11.1% Adventist, and 4.6% Muslim, original beliefs 0.1%, none 1.7% (2001).
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          The Rwandan Genocide was the 1994 mass killing of hundreds of thousands of Rwanda's minority Tutsis and the moderates of its Hutu majority. Over the course of approximately 100 days, from April 6 through to mid July, at least 500,000 people were killed. Most estimates are of a death toll nearer the 800,000 and 1,000,000 marks.


          This genocide was primarily the action of two Hutu militia, the Interahamwe (the militant wing of the MRND) and the Impuzamugambi (the militant wing of the CDR). It was an eruption of the ethnic and economic pressures ultimately consequential after Rwanda's colonial era and the fractious culture of Hutu power. The Rwandan Civil War, fought between the Hutu regime (with support from Francophone nations of Africa, as well as France itself) and the rebel Tutsi exilees (with support from Uganda), after their invasion in 1990, was its catalyst. With outside assistance, in 1993, the Hutu regime and Tutsi rebels were able to agree to a cease-fire, and the preliminary implementation of the Arusha Accords. The diplomatic efforts to end the conflict were at first thought to be successful, yet even with the RPF (political wing of the RPA) and the government in talks, elites among the Akazu were against any agreement for cooperation between the regime and the rebels; to solve the ethnic and economic problems of Rwanda and progress towards a stable nationhood.


          With a resurgence in the civil war and the support of the French for the Hutu regime against the Tutsi rebels, the genocide was to prove too difficult and volatile for the United Nations to handle. Ultimately, the invaders successfully brought the country under their sway, although their efforts towards a conclusion to the conflict were brought to a contravention after the French, under Operation Turquoise, established and maintained a "safe zone" for Hutu refugess to flee to, in the south-west. Eventually, after the UN Mandate of the French mission was at an end, millions of these people went across the borders, mainly to Zaire (now the Democratic Republic of the Congo). The presence among the refugees of the genocidaires (see Great Lakes refugee crisis), on the border with Rwanda, was the cause for the First and Second Congo Wars, with clashes between these groups and the Rwandan government continuing even until today.


          The UN's mandate states that they cannot intervene in the internal politics of any country unless the crime of Genocide was being committed. Unfortunately the United States refused to describe it as such. France, Belgium, and the United States in particular, still receive negative attention for their complacency towards the Hutu regime's activities and the potential for UNAMIR to save Rwandan lives. Canada, Ghana, and the Netherlands, did provide consistent support for the UN mission under the command of Romo Dallaire, although it was left without an appropriate mandate for the capacity to intervene from the U.N. Security Council. Despite emphatic demands from UNAMIR's commanders in Rwanda, before and throughout the genocide, its requests for authorization to end it were refused and its interventional capacity was even reduced.


          


          Background
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          In the fifteenth century the Tutsis were the rulers of most of today's Rwanda, with some Hutus among the nobility. Tutsis were a minority of the population, mostly herders, and the majority Hutus were mostly croppers. When the kings, known as Mwamis, began to centralize their administrations, they distributed land among individuals rather than agreeing for it to be held by the hereditary chieftains, who were mainly Hutu. Consequently, the aristocracy of Rwanda under the Mwamis were mainly Tutsi.


          With Mwami Rwabugiri on the throne, Rwanda became an expansionist state. Its rulers did not bother to assess the ethnic identities of conquered peoples brought under their sway, simply labeling all of them Hutu. The Hutu identity, consequently, was to be a trans-ethnic one. Eventually, Tutsi and Hutu were seen to be economic distinctions, rather than particularly ethnic. In fact, there was social mobility between the Tutsis and Hutus, on the basis of hierachial status. One could kwihutura, or lose Hutuness, with the accumulation of wealth. Conversely, a Tutsi bereft of property could gucupira, or lose Tutsiness. Redistribution of land, between the 1860s and 1890s, resulted in its owners demanding manual labor in return for the right to occupy their property. This system of patronage, known as uburetwa, i.e. work for access to land, left Hutus in a serf-like status, with Tutsis as their feudal masters.


          At the Berlin Conference of 1886, Rwanda and its neighbour Burundi, under a similar Tutsi-Hutu monarchial arrangement, were annexed by the Germans, with this state of affairs in effect until the 1919 Treaty of Versailles, when they were ceded to Belgium. The Belgians sought an explanation for the complex hierarchies they found in the colonies, and the simple distinction of Tutsi and Hutu, on the basis of race, rather than class, was theirs. The Belgians brought in identification cards for every Rwandan. These meant there was a continuation of preferential treatment for Tutsis over Hutus, on the basis of ethnic, rather than of economic, alignment.


          A social revolution led by the Hutu nationalist party Parmehutu (Parti du Mouvement de l'mancipation Hutu), in 1959, was the foundation of a Hutu-led republic of Rwanda, with independence in 1961. It was ultimately the first stage of the Rwandan Civil War. With the deaths of some 20,000 Tutsi, and exile of some 200,000 others, the Tutsi rebellion against the Hutu regime found its roots. Until the time of the genocide, there were sporadic killings of Tutsi citizens. In an official action between December 1963 and January 1964, roughly 14,000 Tutsis were killed after a rebel incursion into southern Rwanda. In 1973, with the political turmoil in neighboring Burundi, there was an influx of Hutus into Rwanda, while Grgoire Kayibanda, the founder of Parmehutu, and first president of the republic, and his army chief Juvenal Habyarimana began the institution of Committees of Public Safety, which led to several hundred deaths and an exodus of over a hundred thousand Tutsis from the country.


          


          Civil war


          The Tutsi refugee diaspora was by the late 1980s a coherent political and military organization. Large numbers of Tutsi refugees in Uganda had joined the victorious rebel National Resistance Movement during the Ugandan Bush War and made themselves a separate movement. This was similar to the NRM, with two parts, the political RPF and the military RPA. On the international stage this movement is known as the RPF.


          In October, 1990, the RPF began their invasion of Rwanda to restore themselves within the nation. The journal Kangura, a Hutu counteraction towards the Tutsi journal Kanguka, active from 1990 to 1993, was instrumental in incitement of Hutu disdain for Tutsis, on the basis of their ethnicity, rather than their previous economic advantages. Hassan Ngeze, founder and editor of Kangura, published the widely read Hutu Ten Commandments, which called for the formal installment of Hutu Power ideology in schools, a strictly Hutu army, and included the commandment, "The Hutu should stop having mercy on the Tutsi."


          In August 1993, the rebels and the Government of Rwanda signed the Arusha Accords, to end the civil war. The accords stripped considerable power from President Juvnal Habyarimana, who had been all-powerful. Most of the power was vested in the Transitional Broad Based Government (TBBG) that would include the RPF as well as the five political parties that had formed the coalition government, in place since April 1992, to govern until proper elections could be held. The Transitional National Assembly (TNA), the legislative branch of the transitional government, was open to all parties, including the RPF. The extremist Hutu Coalition for the Defence of the Republic (CDR), nominally controlled by President Habyarimana, was strongly opposed to sharing power with the RPF, however, and refused to sign the accords. When at last it decided to agree to the terms, the accords were opposed by the RPF. The situation remained unchanged until the genocide.


          


          Preparations for the genocide


          Government leaders were in communication with figures among the population, to form and arm militias called Interahamwe (meaning "Those who stand (fight, kill) together") and Impuzamugambi (meaning "Those who have the same (or a single) goal"). These groups, especially the youth wings, were to be responsible for most of the violence.


          On January 11, 1994 Lieutenant General Romo Dallaire (UN Force Commander in Rwanda) notified Military Advisor to the Secretary-General, Major-General Maurice Baril of four major weapons caches and plans by the Hutus for extermination of Tutsis. The telegram from Dallaire stated that an informant who was a top level Interahamwe militia trainer was in charge of demonstrations carried out a few days before. The goal of the demonstrations was to provoke an RPF battalion in Kigali into firing upon demonstrators and Belgian United Nations Assistance Mission for Rwanda (UNAMIR) troops into using force. Under such a scenario the Interhamwe would have an excuse to engage the Belgian troops and the RPF battalion. Several Belgians were to be killed, which would guarantee a withdrawal of the Belgian contingent. According to the informant 1,700 Interhamwe militiamen were trained in Governmental Forces camps and he was ordered to register all the Kigali Tutsis. Dallaire made immediate plans for UNAMIR troops to seize the arms caches and advised UN Headquarters of his intentions, believing these actions lay within his mission's mandate. The following day headquarters stated in another cable that the outlined actions went beyond the mandate granted to UNAMIR under Security Council Resolution 872. Instead, President Habyarimana was to be informed of possible Arusha Accords violations and the discovered concerns and report back on measures taken. The January 11 telegram later played an important role in discussion about what information was available to the United Nations prior to the genocide.


          The killing was well organized. By the time the killing started, the militia in Rwanda was 30,000 strong  one militia member for every ten families  and organized nationwide, with representatives in every neighbourhood. Some militia members were able to acquire AK-47 assault rifles by completing requisition forms. Other weapons, such as grenades, required no paperwork and were widely distributed. Many members of the Interahamwe and Impuzamugambi were armed only with machetes, but these were some of the most effective killers.


          Rwandan Prime Minister Jean Kambanda revealed, in his testimony before the International Criminal Tribunal, that the genocide was openly discussed in cabinet meetings and that "one cabinet minister said she was personally in favour of getting rid of all Tutsi; without the Tutsi, she told ministers, all of Rwanda's problems would be over." In addition to Kambanda, the genocide's organizers included Colonel Thoneste Bagosora, a retired army officer, and many top ranking government officials and members of the army, such as General Augustin Bizimungu. On the local level, the Genocide's planners included Burgomasters, or mayors, and members of the police.


          


          Catalyst and initial events


          On April 6, 1994, the airplane carrying Rwandan President Juvnal Habyarimana, and Cyprien Ntaryamira, the Hutu president of Burundi, was shot down as it prepared to land in Kigali. Both presidents died when the plane crashed. Responsibility for the attack is disputed, with both the RPF and Hutu extremists being blamed. But in spite of disagreements about the identities of its perpetrators, the attack on the plane is to many observers the catalyst for the genocide.


          On April 6 and April 7 the staff of the Rwandan Armed Forces (RAF) and Colonel Bagosora clashed verbally with the UNAMIR Force Commander Lieutenant General Dallaire, who stressed the legal authority of the Prime Minister, Agathe Uwilingiyimana, to take control of the situation as outlined in the Arusha Accords. Bagosora disputed the authority, and Dallaire gave an escort of UNAMIR personnel to Mrs. Uwilingiyimana to protect her and to allow her to send a calming message on the radio the next morning. But by then, the presidential guard had occupied the radio station and Mrs. Uwilingiyimana had to cancel her speech. In the middle of the day, she was assassinated by the presidential guard. The ten Belgian UNAMIR soldiers sent to protect her were later found killed; Major Bernard Ntuyahaga was convicted of the murders in 2007. Other moderate officials who favored the Arusha Accords were quickly assassinated. Protected by UNAMIR, Faustin Twagiramungu escaped execution. In his book Shake Hands with the Devil, Dallaire recalled the events from April 7, the first day of the genocide:


          
            I called the Force HQ and got through to [Ghanaian Brigadier General] Henry Anyidoho. He had horrifying news. The UNAMIR-protected VIPs - Lando Ndasingwa [the head of the Parti libral], Joseph Kavaruganda [president of the constitutional court], and many other moderates had been abducted by the Presidential Guard and had been killed, along with their families [...] UNAMIR had been able to rescue Prime Minister Faustin, who was now at the Force HQ.

          


          


          Genocide
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          Numerous elite Hutu politicians have been found guilty for the organization of the genocide. Military and Hutu militia groups systematically set out to murder all the Tutsis they could capture, irrespective of their age or sex, as well as the political moderates. The western nations evacuated their nationals from Kigali and abandoned their embassies in the initial stages of the violence. National radio, with the exasperation of the situation, advised people to stay in their homes, and the Hutu power station RTLM broadcast vitriolic propaganda against Tutsis and Hutu moderates. Hundreds of roadblocks were put up by the militia around the country. Lieutenant-General Dallaire and UNAMIR were in Kigali, escorting Tutsis, and were unable to stop the Hutus from escalating their attacks. During this time, the Hutus also targeted Lieutenant-General Dallaire, and UNAMIR personnel through the RTLM.


          The killing was quickly implemented throughout most of the country. The first to organize killings on the scale characterizing a genocide was the mayor of the northwestern town of Gisenyi, who on the evening of April 6th called a meeting to distribute arms and send out militias to kill Tutsis. Gisenyi was a centre of anti-Tutsi sentiment, both as the homeland of the akazu and as the refuge for thousands of people displaced by the rebel occupation of large areas in the north. While killing occurred in other towns immediately after Habyarimana's assassination, it took several days for them to become organized on the scale of Gisenyi. The major exception to this pattern was in Butare Province. In Butare, Jean-Baptiste Habyarimana was the only Tutsi prefect and the province was the only one dominated by an opposition party. Prefect Habyarimana opposed the genocide, resulting in the province becoming a haven of relative calm, until he was arrested and killed on April 19th. Finding the population of Butare lacking in enthusiasm for the killing, the government sent in militia members from Kigali and armed and mobilized the large population of Burundian refugees in the province, who had fled the Tutsi-dominated army fighting in the Burundian Civil War.
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          Most of the victims were killed in their villages or in towns, often by their neighbors and fellow villagers. The militia members typically murdered their victims by hacking them with machetes, although some army units used rifles. The victims were often found hiding in churches and school buildings, where Hutu gangs massacred them. Ordinary citizens were called on by local officials and government-sponsored radio to kill their neighbors, and those who refused to kill were often killed themselves. "Either you took part in the massacres or you were massacred yourself." One such massacre occurred at Nyarubuye. On 12 April 1994, more than 1,500 Tutsis sought refuge in a Catholic church in Nyange, in then Kivumu commune. Local Interahamwe acting in concert with the priest and other local authorities then used bulldozers to knock down the church building. People who tried to escape were hacked down with machetes or shot. Local priest Athanase Seromba was later found guilty and sentenced to life in prison by the ICTR for his role in the demolition of his church and convicted of the crime of genocide and crimes against humanity. In another case, thousands sought refuge in Ecole Technique Officielle school in Kigali where Belgian UNAMIR soldiers were stationed. However, on 11 April 1994, Belgian soldiers withdrew from the school and members of the Rwandan armed forces and militia killed all the Tutsis who were hiding there.


          There is no consensus on the number of dead between April 6 and mid-July. Unlike the genocides carried out by the Nazis or by the Khmer Rouge in Cambodia, authorities made no attempts to record deaths. The RPF government has stated that 1,071,000 were killed, 10% of whom were Hutu. Philip Gourevitch agrees with an estimate of one million, while the United Nations lists the toll as 800,000. Alex de Waal and Rakiya Omar of African Rights estimates the number as "around 750,000," while Allison Des Forges of Human Rights Watch states that it was "at least 500,000." James Smith of Aegis Trust notes, "What's important to remember is that there was a genocide. There was an attempt to eliminate Tutsis  men, women, and children  and to erase any memory of their existence."


          


          UNAMIR and the international community
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          UNAMIR was hampered from the outset by resistance from numerous members of the United Nations Security Council from becoming deeply involved first in the Arusha process and then the genocide. Only Belgium had asked for a strong UNAMIR mandate, but after the murder of the ten Belgian peacekeepers protecting the Prime Minister in early April, Belgium pulled out of the peacekeeping mission.


          The UN and its member states appeared largely detached from the realities on the ground. In the midst of the crisis, Dallaire was instructed to focus UNAMIR on only evacuating foreign nationals from Rwanda, and the change in orders led Belgian peacekeepers to abandon a technical school filled with 2,000 refugees, while Hutu militants waited outside, drinking beer and chanting " Hutu Power." After the Belgians left, the militants entered the school and massacred those inside, including hundreds of children. Four days later, the Security Council voted to reduce UNAMIR to 260 men.


          Following the withdrawal of the Belgian forces, Lt-Gen Dallaire consolidated his contingent of Canadian, Ghanaian and Dutch soldiers in urban areas and focused on providing areas of "safe control". His actions are credited with directly saving the lives of 20,000 Tutsis. The administrative head of UNAMIR, former Cameroonian foreign minister Jacques-Roger Booh-Booh, has been criticized for downplaying the significance of Dallaire's reports and for holding close ties to the Hutu militant elite.


          The US government was reluctant to involve itself in the "local conflict" in Rwanda, and refused to even refer to it as "Genocide", a decision which President Bill Clinton later came to regret in a Frontline television interview in which he states that he believes if he had sent 5,000 US peacekeepers, more than 500,000 lives could have been saved.


          The new Rwandan government, led by interim President Thodore Sindikubwabo, worked hard to minimize international criticism. Rwanda at that time had a seat on the Security Council and its ambassador argued that the claims of genocide were exaggerated and that the government was doing all that it could to stop it. France, which felt the US and UK would use the massacres to try to expand their influence in that Francophone part of Africa, also worked to prevent a foreign intervention.
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          Finally, on May 17, 1994, the UN conceded that "acts of genocide may have been committed." By that time, the Red Cross estimated that 500,000 Rwandans had been killed. The UN agreed to send 5,500 troops to Rwanda, most of whom were to be provided by African countries. This was the original number of troops requested by General Dallaire before the killing escalated. The UN also requested 50 armoured personnel carriers from the U.S., but for the transport alone they were charged 6.5 million U.S. dollars by the U.S. Army. Deployment of these forces was delayed due to arguments over their cost and other factors.


          On June 22, with no sign of UN deployment taking place, the Security Council authorized French forces to land in Goma, Zaire on a humanitarian mission. They deployed throughout southwest Rwanda in an area they called " Zone Turquoise," quelling the genocide and stopping the fighting there, but often arriving in areas only after the Tutsi had been forced out or killed. Operation Turquoise is charged with aiding the Hutu army against the RPF. The former Rwandan ambassador to France Jacques Bihozagara has testified, "Operation Turquoise was aimed only at protecting genocide perpetrators, because the genocide continued even within the Turquoise zone." France has always denied any role in the killing.


          


          Rwandan Patriotic Front (RPF) renewed invasion


          The Rwandan Patriotic Front (RPF) battalion of Tutsi rebels stationed in Kigali under the Arusha Accords came under attack immediately after the shooting down of the president's plane. The battalion fought its way out of Kigali and joined up with RPF units in the north. The resulting civil war raged concurrently with the genocide for two months. The nature of the genocide was not immediately apparent to foreign observers, and was initially explained as a violent phase of the civil war. Mark Doyle, the correspondent for the BBC News in Kigali, tried to explain the complex situation in late April 1994 thusly:


          
            Look you have to understand that there are two wars going on here. Theres a shooting war and a genocide war. The two are connected, but also distinct. In the shooting war, there are two conventional armies at each other, and in the genocide war, one of those armies, the government side with help from civilians, is involved in mass killings.

          


          The victory of the RPF rebels and overthrow of the Hutu regime ended the genocide in July 1994, 100 days after it started.


          


          Aftermath
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          Approximately two million Hutus, participants in the genocide, and the bystanders, with anticipation of Tutsi retaliation, fled from Rwanda, to Burundi, Tanzania, Uganda, and for the most part Zaire (now the Democratic Republic of the Congo DRC). Thousands of them died in epidemics of diseases common to the squalor of refugee camps, such as cholera and dysentery. The United States staged the Operation Support Hope airlift from July to September 1994 to stabilize the situation in the camps.


          After the victory of the RPF, the size of UNAMIR (henceforth called UNAMIR 2) was increased to its full strength, remaining in Rwanda until March 8, 1996.


          In October 1996, an uprising by the ethnic Tutsi Banyamulenge people in eastern Zaire marked the beginning of the First Congo War, and led to a return of more than 600,000 to Rwanda during the last two weeks of November. This massive repatriation was followed at the end of December 1996 by the return of 500,000 more from Tanzania after they were ejected by the Tanzanian government. Various successor organizations to the Hutu militants operated in the eastern DRC for the next decade.
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          With the return of the refugees, the government began the long-awaited genocide trials, which had an uncertain start at the end of 1996 and inched forward in 1997. In 2001, the government began implementing a participatory justice system, known as Gacaca, in order to address the enormous backlog of cases. Meanwhile, the UN set up the International Criminal Tribunal for Rwanda, currently based in Arusha, Tanzania. The UN Tribunal has jurisdiction over high level members of the government and armed forces, while Rwanda is responsible for prosecuting lower level leaders and local people. Tensions arose between Rwanda and the UN over the use of the death penalty, though these were largely resolved once Rwanda abolished its use in 2007. However, domestic tensions continued over support for the death penalty, and the interest in conducting the trials at home.


          In March 1998, on a visit to Rwanda, U.S. President Bill Clinton spoke to the crowd assembled on the tarmac at Kigali Airport: "We come here today partly in recognition of the fact that we in the United States and the world community did not do as much as we could have and should have done to try to limit what occurred" in Rwanda. Four years after the genocide, Clinton issued what today is known as the "Clinton apology," in which he acknowledged his failure to efficiently deal with the situation in Rwanda, but never formally apologized for any non-action by the U.S./international community.


          Despite substantial international assistance and political reforms  including Rwanda's first ever local elections held in March 1999  the country continues to struggle to boost investment and agricultural output and to foster reconciliation. In March 2000, after removing Pasteur Bizimungu, Paul Kagame became President of Rwanda. On August 25, 2003, Kagame won the first national elections since the RPF took power in 1994. A series of massive population displacements, a nagging Hutu extremist insurgency, and Rwandan involvement in the First and Second Congo Wars in the neighboring Democratic Republic of the Congo continue to hinder Rwanda's efforts.


          Lieutenant-General Romo Dallaire became the most well-known eyewitness to the genocide after co-writing the 2003 book Shake Hands with the Devil: The Failure of Humanity in Rwanda describing his experiences with depression and post-traumatic stress disorder.


          


          Charges of revisionism
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          The context of the 1994 Rwandan genocide continues to be a matter of historical debate. There have been frequent charges of revisionism. Suspicions about United Nations and French policies in Rwanda between 1990 and 1994 and allegations that France supported the Hutus led to the creation of a French Parliamentary Commission on Rwanda, which published its report on December 15, 1998. In particular, Franois-Xavier Verschave, former president of the French NGO Survie, which accused the French army of protecting the Hutus during the genocide, was instrumental in establishing this Parliamentary commission. To counter those allegations, there emerged a "double genocides" theory, accusing the Tutsis of engaging in a "counter-genocide" against the Hutus. This theory is promulgated in Black Furies, White Liars (2005), the controversial book by French investigative journalist Pierre Pan. Jean-Pierre Chrtien, a French historian whom Pan describes as an active member of the "pro-Tutsi lobby," criticizes Pan's "amazing revisionist passion" ("tonnante passion rvisioniste").


          


          Political background


          After its military victory in July 1994, the Rwandese Patriotic Front organized a coalition government similar to that established by President Juvnal Habyarimana in 1992. Called The Broad Based Government of National Unity, its fundamental law is based on a combination of the constitution, the Arusha accords, and political declarations by the parties. The MRND party was outlawed.


          Political organizing was banned until 2003. The first post-war presidential and legislative elections were held in August and September 2003, respectively.


          The biggest problems facing the government are reintegration of more than 2 million refugees returning from as long ago as 1959; the end of the insurgency and counter-insurgency among ex-military and Interahamwe militia and the Rwandan Patriotic Army, which is concentrated in the north and south west; and the shift away from crisis to medium- and long-term development planning. The prison population will continue to be an urgent problem for the foreseeable future, having swelled to more than 100,000 in the 3 years after the war. Trying this many suspects of genocide will tax Rwanda's resources sorely.


          The current government prohibits any form of discrimination by ethnicity, race or religion. The government has also passed laws prohibiting emphasis on Hutu or Tutsi identity in most types of political activity.


          Filmography


          
            	Shake Hands with the Devil, a docudrama.


            	Shake Hands with the Devil: The Journey of Romo Dallaire, a documentary.


            	Hotel Rwanda, a historical drama.


            	Shooting Dogs (called Beyond the Gates in the US), a historical drama.


            	Sometimes In April

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Rwandan_Genocide"
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          Ryanair ( ISEQ: RYA, LSE: RYA, NASDAQ: RYAAY) is an Irish airline headquartered in Dublin, with its biggest operational base at London Stansted Airport in the UK. It is Europe's largest low-cost carrier. As of 31 July 2007, Ryanair operates 516 routes across 26 countries from 23 bases. Ryanair has been characterised by rapid expansion, a result of the deregulation of the air industry in Europe in 1997. Ryanair is the third largest airline in Europe in terms of passenger numbers.


          Its supporters praise its commitment to low fares, radical management, and its willingness to challenge what it calls the 'establishment' within the airline industry (similar to its American counterpart, Southwest Airlines). Critics, meanwhile, have attacked its trade union policies, hidden "taxes" and fees, and limited customer services, and charged that it practises deceptive advertising. In October 2006, Ryanair was voted the world's most disliked airline in a survey by the TripAdvisor website, and in November 2006, it was revealed as the subject of more complaints than any other airline in the EU. The BBC reported that 56% of respondents said Ryanair caused "the biggest headaches" for air travellers in a poll taken in 2003. 60% of all complaints to Ireland's Commission for Aviation Regulation were about Ryanair. On 22 August 2007 the UK's Advertising Standards Authority upheld a complaint that Ryanair had misled the public in an advert comparing its service from London Stansted to Brussels (the airline flies to Charleroi Airport in Charleroi) with that of Eurostar. The advert stated that Ryanair's service is both quicker and cheaper, whereas the ASA concluded that Ryanair had not included the time and costs of travel to and from the airports in question in its comparison.


          


          Financials and history


          


          Financial overview
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          Ryanair has grown massively since its establishment in 1985, from a small airline flying a short hop from Waterford to London, into one of Europe's largest carriers. After taking the rapidly growing airline public in 1997 the money raised was used to expand the airline into a pan-European carrier. Revenues have risen from 231 million in 1998 to some 843 million in 2003, and net profits have increased from 48 million to 239 million over the same period.


          Half year profits for the period ended October 31, 2007 included ancillary revenue of 252 million. This activity was associated with the sale of car hire, hotels, travel insurance, as well as on board sales and excess baggage revenues. Ancillary revenue now accounts for just over 16% of total revenues.


          


          Early years


          Ryanair was founded in 1985 by Cathal and Declan Ryan (after whom the company is named), Liam Lonergan (owner of an Irish tour operator named Club Travel), and noted Irish businessman Tony Ryan, founder of Guinness Peat Aviation and father of Cathal Ryan and Declan. The airline began with a 14 seat Embraer turboprop aircraft flying between Waterford and London Gatwick with the aim of breaking the duopoly on London-Ireland flights at that time held by British Airways and Aer Lingus.


          In 1986 the company added a second route  flying Dublin- London Luton in direct competition to the Aer Lingus / BA duopoly for the first time. Under partial EU Deregulation, airlines could begin new international intra-EU services as long as at least one of the two governments gave approval (the so-called "double-disapproval" regime). The Irish government at the time refused its approval in order to protect Aer Lingus, but Britain, under Margaret Thatcher's pro-free-market Conservative government, approved the service. With two routes and two planes, the fledgling airline carried 82,000 passengers in one year.
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          Passenger numbers continued to increase, but the airline generally ran at a loss, and by 1991 was in need of restructuring. Michael O'Leary was charged with the task of making the airline profitable. Ryan encouraged him to visit the USA to study the 'low fares/no frills' model being used by Southwest Airlines. O'Leary quickly decided that the key to low fares was to implement quick turn-around times for aircraft, "no frills", and no business class, as well as operating a single model of aircraft. O'Leary returned - convinced that Ryanair could make huge inroads into the European air market, at that time dominated by national carriers which were subsidised to various degrees by their parent countries. He competed with the major airlines by providing a "no-frills", low-cost service. Flights were scheduled into regional airports, which offered lower landing and handling charges than larger established international airports. O'Leary as Chief Executive did a publicity stunts where he helped out with baggage handling on Ryanair flights at Dublin airport. By 1995, after the consistent pursuit of its low-cost business model, Ryanair celebrated its 10th birthday by carrying 2.25 million passengers.



          [bookmark: 1992_-_1999]


          1992 - 1999


          EU deregulation of the air industry in Europe in 1992 gave carriers from one EU country the right to operate scheduled services between other EU states, and represented a major opportunity for Ryanair. After a successful flotation on the Dublin Stock Exchange and the NASDAQ Stock exchanges, the airline launched services to Stockholm, Oslo ( Sandefjord Airport, Torp, 110km south of Oslo), Paris and Charleroi near Brussels. Flush with new capital, the airline placed a massive $2 billion order for 45 new Boeing 737-800 series aircraft in 1998.
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          2000-2006


          The airline launched its website in 2000, with online booking initially said to be a small and unimportant part of the software supporting the site. Increasingly the online booking contributed to the aim of cutting flight prices by selling direct to passengers and excluding the costs imposed by travel agents. Within a year the website was handling three-quarters of all bookings, and now accounts for 100% of the total.


          Ryanair launched a new hub of operation in Brussels South Charleroi Airport in 2001. Later that year, the airline ordered 155 new Boeing 737-800 series aircraft from Boeing at what was believed to be a substantial discount, (taking full advantage of the downturn in aeroplane orders after the slump in air travel following the September 2001 aircraft attacks in the United States) to be delivered over eight years from 2002 to 2010. Approximately 100 of these aircraft had been delivered by the end of 2005, although there were slight delays in late 2005 caused by production disruptions arising from a Boeing machinists' strike.


          In 2002 Ryanair launched 26 new routes and established a hub in Frankfurt-Hahn Airport, its European expansion firmly on track.


          In 2003, Ryanair announced the order of a further 100 new Boeing 737-800 series aircraft, and in February a third continental base was opened at Milan-Bergamo in Italy.
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          In April 2003 Ryanair acquired its ailing competitor Buzz from KLM, at a knock-down price. Expansion continued apace with the launch of a base at Stockholm (Skavsta), Sweden. By the end of 2003, the airline flew 127 routes, of which 60 had opened in the previous 12 months.


          The airline launched two more bases in the first half of 2004, at Rome (Ciampino) and Barcelona (Girona), increasing the total to 11 hubs. During 2004, Michael O'Leary warned of a 'bloodbath' during the winter from which only two or three low-cost airlines would emerge, the expectation being that these would be Ryanair and easyJet. A modest loss of 3.3 million in the second quarter of 2004 was the airline's first recorded loss for 15 years. However, the airline immediately bounced back to ever greater profits afterwards. The enlargement of the European Union on 1 May 2004 opened the way to more new routes as Ryanair and other budget airlines tapped the markets of the EU accession countries.


          In February 2005, Ryanair announced an order for a further 70 Boeing 737-800 aircraft along with an option for a further 70. This was expected at the time to allow Ryanair to increase passenger numbers from the 34 million expected in 2005 to 70 million in 2011. Some of these aircraft would be deployed at Ryanair's 12 European hubs, others to 10 new hubs the company intended to establish over the next seven years. In an example of the airline's relentless prioritising of cost over all other factors, the aircraft will be delivered without window shades (rumoured in media, although regulations of the Irish Aviation Authority mean that Ryanair's newest airplanes still do contain window blinds), seat back recline and seat back pockets, which result in savings of several hundred thousand dollars per aircraft and give continued savings through reduced cleaning and repair costs.


          Some slight delays in Boeing airline deliveries in late 2005 (ordered in 2001) were caused by production disruptions arising from a Boeing machinists' strike.
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          In June 2006 the company announced that in the quarter ending 30 June 2006 its average yields were 13% higher than the same quarter of the previous year and its passenger numbers were up by 25% to 10.7 million, although year-on-year comparison was difficult because of the movement of Easter from first quarter 2005 to second quarter 2006. Net profits (115.7m) increased by 80% over the same quarter in 2005. Management indicated that this level of growth may not be sustained for the remainder of this year, despite adding 27 new aircraft and opening new routes.


          Ryanair's passenger numbers have grown by up to 25% a year for most of the last decade. Carrying under 0.7 million annually in its early years, passenger figures grew to 21.4 million in 2003. The rapid addition of new routes and new hubs has enabled this growth in passenger numbers, and Ryanair is now among the largest carriers on European routes. In August 2004, the airline carried 20% more passengers within Europe than British Airways.


          Ryanair posted record half-year profits of 329 million for the six months ending 30 September 2006. Over the same period passenger traffic grew by more than a fifth to 22.1m passengers and revenues rose by a third to 1.256 billion


          
            [image: Ryanair Boeing 737-800 shortly after takeoff]

            
              Ryanair Boeing 737-800 shortly after takeoff
            

          


          


          Aer Lingus takeover bid


          On 5 October 2006 Ryanair launched a 1.48bn (1bn; $1.9bn) bid to buy fellow Irish carrier Aer Lingus. Ryanair CEO Michael O'Leary said the move was a unique opportunity to form an Irish airline. The "new" airline would carry over 50 million passengers a year.


          Aer Lingus floated on the Irish Stock Exchange on 2 October 2006 following a decision by the Irish government to sell more than 50% of its 85.1% share in the company. Workers retained a 15% stake. The shares began trading at 2.20 each, valuing the firm at 1.13bn. Ryanair said it had bought a 16% stake in Aer Lingus and was offering 2.80 per share for remaining shares. On the same day Aer Lingus rejected Ryanair's takeover bid, saying the bid was contradictory. With a total of 47% of Aer Lingus in the hands of the Irish Government, the employee share ownership trust, and other entities that have publicly rejected the bid, and a further 4% in the hands of Bank of Ireland and AIB who are considered highly unlikely to sell, the takeover bid is now effectively dead. The Ryanair website describes the attempted take over as, "In October...we make an all cash offer for the small regional airline, Aer Lingus".
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          Fourth quarter 2006 profits far exceeded analyst expectations, and over the period from October 2006 to February 2007, the stock rose by some 50%. The press suggested that Ryanair is now selling on its 737-800s at higher prices than the cost of acquisition from Boeing.


          In January Ryanair conceded, following a BBC investigation, that a claim it had cut its CO2 emissions by half in recent years was "an error".


          In the meantime, Ryanair started its flight operation to the island of Malta, from Dublin, Luton and Pisa. New bases have been created at Bremen (April), Weeze (June), Bristol (November), Alicante, Valencia and Belfast George Best.


          In May, Ryanair launched BING. This application brings daily fare specials to the user's computer.


          On 16 May, Ryanair launched a seat sale with fees, taxes and charges waived. A small number of destinations, including Dublin, were offered with 1 million seats for 1 penny or 1 Euro cent. Ryanair's website crashed as it received four million hits from bargain hunters. The sale lasted until the following Monday with just over half a million free seats taken up.


          On 18 July The Advertising Standards Agency ordered Ryanair not to repeat a claim that airline industry "accounts for just 2% of carbon dioxide emissions". The ASA ruled it breached rules on truthfulness by not explaining the figure was based on global rather than UK emissions (which are 5.5% of the total).


          On the 6th of September Ryanair announced that it will establish a 23rd base at George Best Belfast City Airport
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          In August it announced it would start charging passengers to check-in at the airport, therefore reversing its policy of paying for online check-in. It says that by cutting airport check-in it reduces overhead costs.


          In October 2007 Ryanair began to decommission some of its older 737-800 series aircraft that were originally purchased in 1998. The aircraft are to be sold off to Brazilian airline Varig.


          


          New long haul airline


          Ryanair's CEO, Michael O'Leary, revealed in April 2007 that individuals involved with Ryanair plan to launch a new long haul airline around 2009 . The new airline would be separate from Ryanair and operate under a different branding. It would offer both low cost and a first class service, intended to rival airlines like Virgin Atlantic. The new airline would operate from Ryanair's existing bases in Europe to approximately 6 new bases in the United States. The new American bases will not be main hubs such as New York's JFK airport, but smaller airports located outside major cities. It is planned that the new airline will eventually operate a fleet of 40 to 50 new Airbus A350 XWB or Boeing 787 aircraft. Since the Boeing 787 is sold out of production until at least 2012, and the Airbus A350 XWB will not enter service until 2013, this would contribute a delay to the airline's launch. It was not stated if other aircraft would be operated in the Interim. O'Leary indicated that he intends to purchase the aircraft when market prices for new aircraft recede according to demand. It is said that the name of the new Airline will be RyanAtlantic and sell tickets through the Ryanair website under an alliance agreement .


          


          Criticism and complaints


          Ryanair has been criticised for some of its practices. Ryanair was voted the "least favourite airline" in a 2006 poll by TripAdvisor. One reason cited relative to other airlines was unfriendly staff. Despite their unpopularity, Ryanair carried 42.5 million passengers in 2006. Irish airlines, primarily Ryanair, attracted 24% of all complaints about EU airlines in 2006.


          


          Advertising


          


          Alleged offensiveness of advertising


          Ryanair's advertising has been considered offensive, occasionally even finding sanction from the courts.


          One of their ads used a picture of the Manneken Pis, a famous Belgian statue of a urinating urchin, with the words: "Pissed off with Sabena's high fares? Low fares have arrived in Belgium." Sabena sued and the court ruled that the ads were misleading and offensive. Ryanair was ordered to discontinue the ads immediately or face fines. Ryanair was also obligated to publish an apology and publish the court decision on their website. Ryanair used the apologies for further advertising, primarily further price comparisons.


          


          Misleading advertising


          Ryanair was ordered by Advertising Standards Authority (ASA) to stop claiming that its flights from London to Brussels are faster than the rail connection Eurostar on the grounds that the claim was misleading due to required travel times to the airports mentioned. Ryanair stood by its claims, noting that their flight is shorter than the train trip and that travel time is also required to reach Eurostar's train stations.


          



          


          Customer service


          Ryanair has been criticised for many aspects of its customer service. The Economist journal wrote that Ryanair's "cavalier treatment of passengers" had given Ryanair "a deserved reputation for nastiness" and that the airline "has become a byword for appalling customer service... and jeering rudeness towards anyone or anything that gets in its way". In 1997, a woman claimed Ryanair reneged on a free travel prize. The matter was referred to Managing Director Michael O'Leary, who was described as aggressive and hostile.


          Ryanair staff have been accused of behaving rudely to passengers. They have been accused of using foul and offensive language and attempting to grab a boarding card from a passenger, behaving in a menacing manner towards passengers and rudeness towards a passenger who asked for a non-alcoholic drink after passengers were kept in a plane for three hours due to a delay .


          The airline has come under heavy criticism in the past for its poor treatment of disabled passengers. In 2002 it refused to provide wheelchairs for disabled passengers at Stansted Airport, greatly angering disabled rights groups. The airline argued that this provision was the responsibility of the airport authority stating that wheelchairs were provided by 80 of the 84 Ryanair destination airports at that time. A court ruling in 2004 judged that the responsibility should be shared by the airline and the airport owners; Ryanair responded by adding a surcharge of 0.50 to all its flight costs.


          

          Specific incidents involving disabled passengers include the following:


          
            	In 2005, the airline was criticised for ejecting nine blind and partially sighted passengers from a flight at Stansted, because the group meant the plane would be carrying more than the four disabled passengers permitted by the airline's safety regulations.

          


          
            	In 2005, Ryanair were forced to pay Bob Ross 1,336 in damages after charging him 18 to use a wheelchair.

          


          
            	In 2006 Ryanair apologised after refusing to provide an eldery injured passenger with a wheelchair.

          


          
            	In 2006 Ryanair apologised after refusing to provide a sick cancer sufferer with a wheelchair.

          


          
            	In 2007 Ryanair apologised after forcing a 14-year old with a broken leg to stand on a flight, despite the boy being in pain. Ryanair cabin crew and captain were described as cruel.

          


          
            	In 2007 Ryanair ordered a group of visually impaired passengers to disembark from a flight before take-off on the excuse that the flight had exceeded the permitted number of "mobility-impaired" passengers and refused to pay compensation required by law, claiming that they had disembarked voluntarily. Ryanair paid compensation before court proceedings took place .

          


          


          Dispatches programme


          On 13 February 2006, Channel 4 broadcast a documentary as part of its Dispatches series, "Ryanair caught napping". Two undercover reporters obtained jobs as cabin crew based at Ryanair's operations at London Stansted Airport and secretly recorded the training programme, and cabin crew procedures. The documentary criticised Ryanair's training policies, security procedures, aircraft hygiene, and highlighted poor staff morale. It filmed Ryanair cabin crew sleeping on the job; using aftershave to cover the smell of vomit in the aisle rather than cleaning it up; ignoring warning alerts on the emergency slide; encouraging staff to falsify references for airport security passes; and asking staff not to recheck passengers' passports before they board flights. Staff in training were falsely told that any Boeing 737-200 (no longer in service with Ryanair) impact would result in the death of the passenger sitting in seat 1A, and that they should not pass this information on to the passenger.


          Ryanair denied the allegations and published its correspondence with Dispatches on its website. It claims to have forwarded all 20 allegations to the UK and Irish aviation authorities, both of whom agreed that there was no substance to them. It also alleged that the programme was misleading and that promotional materials, in particular a photograph of a stewardess sleeping, had been faked by Dispatches. Much of the subsequent coverage of the programme in the media considered that the documentary was overblown and failed to make substantive claims against the airline, with some going so far as to label the attempted expos as a vindication for Ryanair. Following the documentary, Ryanair launched new services and a free flights offer.


          To date, Ryanair continues its latent disregard for regulatory bodies with daily breeches of DTR regulations including the failure of crews to carry out adequate security checks and the boarding of aircraft before previous occupants have disembarked. Within the last 18 months Ryanair 737's have been involved in 4 serious safety related events in CIA, NOC and ORK


          


          Hidden charges


          Ryanair has been described by the consumer magazine Holiday Which? as being the "worst offender" for adding extra charges to tickets


          


          Competitors


          Ryanair's now has a number of low-cost competitors. In 2004 approximately 60 new low-cost airlines were formed. Despite traditionally being a full-service airline, Aer Lingus moved to a low-fares strategy from 2002, leading to much more intense competition with Ryanair on Irish routes.


          Airlines which attempt to compete directly with Ryanair are treated harshly, with Ryanair reducing fares to significantly undercut their competitors. In response to MyTravelLite, who started to compete with Ryanair on the Birmingham to Dublin route in 2003, Ryanair set up competing flights on some of MyTravelLite's routes until they pulled out. Go was another airline which attempted to offer services from Ryanair's hub at Dublin to Glasgow and Edinburgh in Scotland. A fierce battle ensued, which ended with Go withdrawing its service from Dublin.


          In September 2004, Ryanair's biggest competitor, easyJet, announced routes to the Republic of Ireland for the first time, beginning with the Cork to London Gatwick route  until then easyJet had never competed directly with Ryanair on its home ground. Easyjet announced in July 2006 that it was withdrawing its Gatwick-Cork, Gatwick-Shannon and Gatwick-Knock services; within two weeks Ryanair also announced it would withdraw its own service on the Gatwick-Knock and Luton-Shannon routes.


          DFDS Seaways cited competition from low-cost air services, especially Ryanair (which now flies to Glasgow Prestwick and London Stansted from Gothenburg City Airport), as being the reason for its scrapping the Newcastle-Gothenburg ferry service in October 2006. It was the only dedicated passenger ferry service between Sweden and the United Kingdom, and had been running since the 19th century (under various operators).


          


          Destinations


          Ryanair serves 516 routes from 24 hubs. Its main hub is London Stansted Airport, with 88 routes. Ryanair has other hubs throughout Europe, at Dublin, Brussels South Charleroi Airport, Cork, Frankfurt-Hahn, Girona, London Luton, Liverpool, Milan Orio al Serio, Pisa, East Midlands, Glasgow Prestwick, Rome Ciampino, Shannon, Stockholm Skavsta, Marseille Provence, Madrid Barajas, Bremen, Weeze, Belfast City, Bournemouth and Birmingham Airport


          The airline's first new routes outside Europe began in October 2006 when Ryanair planned to begin flying from Frankfurt-Hahn to Marrakech and Fez, both in Morocco. These non-European routes were meant to be further complemented from November 2006 when Ryanair flights were to begin from Marseille to Fez, Marrakech and Oujda (all in Morocco). But, all of these flights (to France and Morocco) were cancelled until further notice on 17 November 2006. Flights were booked for these routes even though an Open Skies agreement was not secured with the EU. Thus, many customers who booked these flights months ahead were forced to cancel or seek a refund.


          Ryanair also announced it would begin flying 10 other routes from Marseille and that it would make Marseille its 16th operational base, with two Boeing 737-800 to be based there. But as of Novermber 16, 2006, Ryanair has postponed service from Marseille to Morocco until further notice. New flights to Morocco News Release


          Of all Ryanair's routes, the Dublin-London city pair remains both the busiest and the most profitable. This is largely due to the number of Irish people who live in the UK, the amount of business between the two cities, and increasingly the number of Irish who use the route to make connecting flights to other points in Europe. In terms of air passenger traffic, London-Dublin is the busiest international city pair in the world after Hong Kong-Taipei.


          Ryanair also flies to ten cities in Poland ( Bydgoszcz, Gdańsk, Łdź, Katowice, Krakw, Poznań, Rzeszw, Szczecin, Warsaw, Wrocław), and has been a significant facilitator of Polish workforce migration to Ireland (over 200,000 Poles as of 2006) and the UK. Katowice, to be served from Bristol, will be the company's 10th Polish destination from November 2007.


          Ryanair negotiates extremely aggressive contracts with its airports, demanding very low landing and handling fees as well as financial assistance with marketing and promotional campaigns. In subsequent contract renewal negotiations, the airline plays airports off against each other, threatening to withdraw services and deploy the aircraft elsewhere if the airport does not make further concessions. In April 2006, a failure to reach agreement on a new commercial contract resulted in Ryanair announcing that it would withdraw service on the Dublin-Cardiff route at short notice. The airport management rebutted Ryanair's assertion that airport charges were unreasonably high, noting that Cardiff charges were already below Ryanair's average, and claimed that Ryanair had recently adopted the same negotiating approach with Cork Airport and London Stansted Airport .Ryanair was forced to give up its Rome Ciampino- Alghero route after the route was allocated to Air One as a Public Service Obligation (PSO) route. The European Commission is investigating the actions of the Italian Government in assigning PSO routes and thus restricting competition.In September 2006 it announced new routes including the airline's first to Malta and also to the Canary Islands, which will be among the airline's longest routes.


          On October 2nd 2007, Ryanair announced it is launching 70 new routes in October as part of a "massive expansion across Europe."


          In 2007 Ryanair inaugurated services to many airports, including


          
            	Croatia: Dalmatia, Pula


            	France: Nice


            	Hungary: Budapest


            	Italy: Rimini


            	Malta: Valletta


            	Poland: Warsaw


            	Poland: Katowice


            	Slovenia: Maribor


            	Spain: Madrid

          


          On December 18th 2007, Ryanair announced that it will be launching 50 new routes during 2008. The airline also announced new routes from Birmingham, Durham Tees Valley, Edinburgh, Liverpool, London, Manchester and Newquay. Ryanair will aso fly to three new airports: Angouleme (France), Arad and Constanta (Romania) and open new bases at Bournemouth Airport and Birmingham Airport


          


          Fleet


          The Ryanair fleet consists of the following aircraft as of December 2007:


          
            
              	Aircraft

              	Number in fleet

              	Seats
            


            
              	Boeing 737-800

              	151

              (153 on order)*

              	189
            

          


          As of May 2007 the Ryanair fleet average age was 2.8 years All aircraft in the Ryanair fleet have either been retro-fitted with performance enhancing Winglets or the more recent deliveries have them fitted during build.


          
            	Various Liveries:

          


          Standard new livery: EI-DCB


          Standard old livery: EI-CSN


          Dreamliner Scheme: EI-DCL


          Pride of Scotland: EI-DAO


          Nein Zum Lufthansa Kerosinzuschlag: EI-DAD
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          Say NO to BA fuel Levy: EI-CTB


          Arrivederci Alitalia: EI-CSZ


          Bye Bye SkyEurope: EI-DLF


          Nykping: EI-CSV


          Catalunya: EI-CSW


          Żegnamy PLL LOT: EI-DLG


          Bye Bye Easyjet: EI-DLO


          Bye Bye Baby: EI-DLN


          


          Past Fleet


          Ryanair have in the past operated the following types:


          
            	Embraer Bandeirante 1985-1989


            	Avro 748 1986-1989


            	BAC One-Eleven 1987-1994


            	ATR-42 1989-1991


            	Boeing 737-200 1994-2005

          


          


          Accidents and incidents


          
            	The Boeing 737-800 aircraft operating Ryanair Flight 296 from Dublin to London Stansted caught fire shortly after landing on 27 February 2002. Subsequent investigations found that although the aircraft was fully evacuated within 90 seconds, the air crew struggled to open the emergency doors, and some passengers opened the over wing exits and evacuated onto the right wing of the aircraft where the fire crews were directing their firefighting efforts. The UK Air Accident Investigation Board recommended changes to training procedures for air-crew to allow better handling of similar situations in future.

          


          
            	There have been at least four cases of mishandled hazardous landing approaches by Ryanair pilots between July 2004 and June 2006 and in February 2007 the Irish transport minister demanded a report on the final incident. The report said the captain failed to comply with standard operating procedures and ignored the advice of the co-pilot. Ryanair has been criticized for demanding turnaround times of 25 minutes, putting pilots under severe pressure .
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              	Personal information
            


            
              	Fullname

              	Ryan Joseph Giggs OBE
            


            
              	Dateofbirth

              	29 November 1973 (1973-11-29)
            


            
              	Placeofbirth

              	Cardiff, Wales
            


            
              	Height

              	5ft 11in (1.80m)
            


            
              	Playing position

              	Left/right winger, second striker
            


            
              	Club information
            


            
              	Currentclub

              	Manchester United
            


            
              	Number

              	11
            


            
              	Youth clubs
            


            
              	

              	Manchester City

              Manchester United
            


            
              	Senior clubs1
            


            
              	Years

              	Club

              	App (Gls)*
            


            
              	1990

              	Manchester United

              	528 (100)
            


            
              	National team
            


            
              	1991

              19912007

              	Wales U21

              Wales

              	001 00(0)

              064 0(13)
            


            
              	
                1 Senior club appearances and goals

                counted for the domestic league onlyand

                correct as of 13:09, 23 March 2008 (UTC).

                * Appearances (Goals)

              
            

          


          Ryan Joseph Giggs OBE (born Ryan Joseph Wilson on 29 November 1973 in Ely, Cardiff) is a Welsh footballer currently playing for Manchester United in the English Premiership, and formerly for the Welsh national team prior to his retirement from international football on 2 June 2007. Alessandro Del Piero said this about Ryan Giggs: "This is embarrassing to say but I have cried twice in my life watching a football player; the first one was Roberto ( Baggio) and the second was Ryan Giggs". Giggs received an OBE in the Queen's 2007 Birthday Honours List, alongside his former team mate Teddy Sheringham, who received an MBE.


          Giggs is the son of Danny Wilson, a noted Rugby League player, and his mother is Lynne Giggs. Although born in Cardiff, he was raised in Pendlebury, England and speaks with a Mancunian accent. His father is of mixed race (of Sierra Leonean and Dutch ancestry) and Giggs has always expressed pride at his mixed heritage.


          Giggs is Manchester United's longest-serving current player. He made his first appearance for the club during the 1990-91 season and been a regular player since the 1991-92 season. He has played the second highest number of competitive games for the club (second only to Bobby Charlton), and holds the club record of team trophies won by a player (23). Since 1992, he has collected nine Premier League winners' medals, four FA Cup winner's medals, two League Cup winner's medals and one Champions League winner's medal. He also has runners-up medals from two FA Cup finals and two League Cup finals, as well as being part of four United teams who have finished second in the league.


          Giggs captained England Schoolboys (which all schoolboys in England are eligible to play for, regardless of nationality), but played for the Welsh national team as an adult. At the time of his dbut in 1991, Giggs (still only 17 at the time) was the youngest player to represent his country at the highest level. He was appointed captain of Wales in 2004.


          He also won the PFA Young Player of the Year award twice (1992 and 1993), making him the first player to win the award in consecutive years - a feat matched only by Robbie Fowler and current team-mate Wayne Rooney. Giggs holds many other records, including that of the top all-time scorer in the FA Premier League not to play regularly in the position of striker, and holds the record for scoring Manchester United's fastest goal (15 seconds), set in November 1995 against Southampton. Fans have also voted that Giggs scored Manchester United's greatest goal, in the semi-final of the 1999 FA Cup against Arsenal where he beat four defenders ( Lee Dixon twice) to score.


          Giggs has worn the squad number 11 since squad numbering came into effect in 1993.


          Giggs is currently vice-captain to Gary Neville at Manchester United.


          Giggs is the most decorated player in English Football overtaking Liverpool legend Phil Neal with the most honours won.


          


          Beginnings


          Giggs began his football career as a junior member of Deans Sports F.C. in Swinton and was spotted as a 14-year-old by Manchester City. His dribbling skills were compared to legendary players such as George Best, Diego Maradona, and Johan Cruyff. His talent became widely recognised, and Manchester United manager Alex Ferguson went to his house personally to urge him to sign for Manchester United instead of Manchester City, and he joined them on 29 November 1987 - his 14th birthday. He persuaded Giggs by waiving YTS forms with the opportunity to turn professional in three years. Giggs ended up signing with Manchester United.


          Similarly, England Under-21 coach Lawrie McMenemy checked to see whether he was eligible to play for the nation.


          


          Superstardom


          In 1994, the BBC described Giggs as "one of the most photographed persons" in Great Britain. Giggs, or "Giggsy", as he was known, was also hailed as one of the FA Premier League's biggest stars and could often be found as the picture-book merchandising icon of the league's early years. He (along with Jamie Redknapp and Lee Sharpe) was part of the league's attempt to market itself globally, re-forging its image after the hooliganism-affected years of the 1980s.


          Giggs turned professional on 29 November 1990 (his 17th birthday) and made his League debut against Everton F.C. at Old Trafford on 2 March 1991, as a substitute for Denis Irwin. In his first full start, Giggs was credited with his first ever goal in a 1-0 win in the Manchester derby, though it appeared to be a Colin Hendry own goal.


          He became a first-team regular early in the 1991-92 season, and collected his first piece of silverware on 12 April 1992 as United defeated Nottingham Forest in the League Cup Final, after Giggs had set up Brian McClair to score the only goal of the game. He was voted PFA Young Player of the Year, and United finished second in the league.


          By the start of the 1992-93 season - the first season of the newly-formed FA Premier League, Giggs was firmly established as United's first choice left winger, and became known as one of British football's most prodigious young players. His emergence and the arrival of Eric Cantona heralded the dominance of United in the new Premier League. His manager was very protective of him, refusing to allow Giggs to be interviewed until he turned 20, eventually granting the first interview to the BBC's Desmond Lynam for Match of the Day.


          His ability to consistently dribble past opposing players by using his own exceptional balance, pace, and skill became the most noticeable aspect of his game. He was also renowned for pre-meditating celebrations with team-mates, such as Paul Ince and Andrei Kanchelskis. He was afforded many opportunities which were not normally offered to footballers at his young age, such as hosting his own television show, Ryan Giggs' Soccer Skills, which was a hit with ITV and Granada in 1994. A book based on the series was also released.


          Ryan Giggs chants often heard from the fans during the Manchester United games include:


          "Ryan Giggs, Ryan Giggs, Running down the wing, Ryan Giggs, Ryan Giggs, Running down the wing, Feared by the Blues, Loved by the Reds, Ryan Giggs, Ryan Giggs, Ryan Giggs"


          and:


          "Giggs, Giggs will tear you apart, again"


          the former adapted from the Robin Hood theme; the latter from the Mancunian band Joy Division's song, ' Love Will Tear Us Apart'.


          His goals were regularly shortlisted for various Goal of the Season awards, and tended to be memorable, particularly the ones against QPR in 1993, Tottenham in 1994, Everton in 1995, Coventry in 1996, and the most remarkable of all, his amazing solo-goal against Arsenal in the replay of the 1999 FA Cup semi-final. During extra time, Giggs picked up possession just after Patrick Vieira had given the ball away, then ran away from the half-way line, dribbling past the whole Arsenal back line, including Tony Adams and Martin Keown before launching his left-footed strike just under David Seaman's bar and beyond him. It has been hailed as the best FA Cup goal of all time by some sections of the media and football fans. It does have the distinction of being the last ever goal scored in an FA Cup Semi-Final Replay as, from the following season, the FA Cup Semi-Finals have been decided in a single game, with extra time and a Penalty Shoot Out if required.


          By the late 1990s, with the retirement of Cantona and the emergence of more younger players like David Beckham, Paul Scholes, Gary Neville, Philip Neville and Nicky Butt, his popularity and fame gradually evened out and attention was paid to some of the younger stars, with Beckham receiving particularly high levels of media attention on and off the field. However, his football skill was still marked genius, and he developed into a more mature senior player by the time United won their record breaking and unprecedented " Treble" in 1999. Giggs missed several games due to injury, but his form was consistently excellent and he played in both cup finals that the club reached that season. Memorable moments were his extra-time goal in the FA Cup semi-final against arch-rivals Arsenal (see above) to give United a 2-1 win, and his 90th minute equalizer in the home leg of the Champions League semi-final against Juventus.


          Giggs set up the equalising goal scored by Teddy Sheringham in the UEFA Champions League final that set United on their way to the treble. Giggs was also the man of the match as United beat Palmeiras to claim the Intercontinental Cup that year. In November 2003, Giggs was mentioned in an episode of The Simpsons, entitled " The Regina Monologues", which takes place in England. In response to Marge complaining that Homer punched out three people on the street, Homer replies, "That was over soccer results. Can you believe they gave Giggs a yellow card in the box?!". Giggs therefore has the distinction of being the only Premiership footballer to be mentioned in the show.


          


          The later years


          Giggs was one of United's most experienced and senior players at United when Denis Irwin left in May 2002, and he became a pivotal part of the club, despite still being only 28 years old. According to a BBC Sport article in 2003, "the trajectory of Giggs' United career follows that of the club almost exactly", underlining his importance to United.


          Giggs continued to excel in the four years that followed the treble triumph of 1999. United were Premier League champions in three of the four seasons following the treble, as well as reaching the Champions League quarter-finals three times and the semi-finals once. He celebrated his 10-year anniversary at Old Trafford with a testimonial match against Celtic at the start of the 2001-02 campaign. A year later, he bagged his 100th career goal in a draw with Chelsea at Stamford Bridge.


          He played in his fourth FA Cup triumph on 22 May 2004, making him one of only two players (the other being Roy Keane) to have won the trophy four times, while playing for Manchester United. He has also finished with a runners-up medal three times (1995, 2005 and 2007).


          His participation in the victory over Liverpool in September 2004 made him the third player to play 600 games for United, alongside Sir Bobby Charlton and Bill Foulkes. He was inducted into the English Football Hall of Fame in 2005 in recognition of his contribution to the English game. During the first half of the 2004-05 season, Giggs was linked in a transfer speculation with Newcastle United, a club his best friend at United, Nicky Butt, had left for. However, no move was made before the transfer window closed on 31 January 2005.


          After that season, Giggs signed a two-year contract extension with Manchester United when chairman David Gill relented on his normal policy of not signing players over 30 to contracts longer than one year. This will keep him at Old Trafford until at least June 2008.


          Giggs has reinvented himself and continues to contribute positively to the Manchester United cause even after team-mates like David Beckham and Roy Keane had left. Giggs has also benefited from being largely injury-free aside from a series of hamstring problems which, according to his autobiography, prevents him from running at full throttle to this day.


          Ryan Giggs made his 700th appearance for Manchester United on 3 March 2007 in a Premier League match against Liverpool, which Manchester United won 1-0.


          On 6 May 2007, with Chelsea only able to manage a 1-1 with London rivals Arsenal, Manchester United became the champions of England. In doing so Ryan Giggs set a record of nine league titles thus beating the previous record of eight he shared with Alan Hansen and Phil Neal (who won all of their titles with Liverpool).


          Giggs played a starring role in Manchester United's 2007 Charity Shield victory after netting in the first half to bring the game to a 1-1 draw, which led to penalty triumph for the Red Devils after keeper Van Der Sar saved all of Chelsea's first 3 penalties.


          In the 2007-08 season, Alex Ferguson adopted a rotation system between Giggs and newcomers Nani and Anderson; however he was the favoured choice for the anticipated clash with Chelsea at Old Trafford and put in a glorious cross with the outside of his boot for Carlos Tevez to score his first Manchester United goal.


          The following week Giggs signed a contract extension that will keep him at Old Trafford until the end of the 2008-09 season, when he will be in his 36th year.


          Sir Alex Ferguson has stated he believes Giggs can carry on playing for United beyond this date. In his subsequent match, after the international break, Giggs dribbled past two defenders and netted a deflected shot (his first league goal of the season) in the second half of a 4-1 Manchester United romp away to Aston Villa. The goal means that along with Gary Speed (currently at Sheffield United), Giggs has scored in every single Premiership season since its inception in 1992. Giggs scored his 100th league goal for Manchester United against Derby County on 8 December 2007, which Manchester United won 4-1.


          


          International career


          Giggs won 64 caps and scored 12 goals for the Welsh national team between 1991 and 2007. However his international career was frustrating as, like Alfredo Di Stfano and George Best, he did not play in either a European Championship or a World Cup finals, because Wales failed to qualify. He was appointed captain of Wales in 2004.


          Giggs received criticism for his reluctance to participate in friendly international matches. Since his dbut in 1991 against West Germany, Giggs failed to attend a friendly international until some nine years later, missing a massive 18 consecutive friendly games. The official reason given for such absences was that Giggs was injured on each occasion, however Manchester United manager Alex Ferguson in fact had a policy of refusing to release the player for friendly games


          In September 2006, Giggs put in a dazzling performance in a friendly against Brazil at White Hart Lane. Such was his display that, following the 2-0 win for Brazil, Brazil coach Dunga paid Giggs the ultimate compliment by stating he would not look out of place playing for the five-time world champions alongside stars such as Kak and Ronaldinho.


          Giggs announced his retirement from international football on Wednesday 30 May 2007 at a press conference held at The Vale of Glamorgan Hotel, drawing the curtain on a 16-year international career. His final game for Wales, and as captain, was the Euro 2008 Qualifier against the Czech Republic on 2 June at Cardiff. He earned his 64th cap in this game and won the Man of the Match award as Wales drew 0-0.


          


          Discipline


          Giggs had a very good disciplinary record during his early career receiving relatively few bookings. His only red card came in 2001 in an international match against Norway which Wales lost. In November 2003 he was found guilty of improper conduct by the FA due to his behaviour following a game against Arsenal, his punishment was a 7,500 fine and a warning about his future behaviour. In the same week Giggs received a two match suspension from international football for deliberately elbowing Russian player Vadim Evseev in the face, the offence was missed by the referee but he was later convicted using video evidence


          


          Personal life


          Other than his notorious spate of womanising as alleged in tabloids such as the Daily Mirror over the years, Giggs has otherwise managed to avoid the limelight of celebrity trappings that tagged his earlier years. In his autobiography, Giggs: The Autobiography, he revealed possible reasons for his aversion to attention, and accounted for his quiet and bashful demeanour.


          The biography told of the racial taunts that Giggs endured as a child because he was the product of a mixed marriage. Although he admired his Rugby league-playing father's sporting gifts (Giggs attributes his speed and balance to his father's genes), he hated the impact his "bullying aggressive nature" had on his family.


          In an infamous interview with the Daily Telegraph, Giggs described his father as a "real rogue". After his parents separated during the 1980s, he dropped the surname Wilson and used his mother's name Giggs.


          Giggs was involved in controversy when his then-girlfriend Davinia Taylor alleged he assaulted her in a nightclub, claiming he punched her in the stomach and face.


          Giggs is considered by many as a player who, unlike Lee Sharpe and George Best, achieved considerable fame despite a relatively low profile overall as a celebrity. He has hosted adverts for Reebok, Sovil Titus, Citizen Watches, Givenchy, Fuji, Patek Phillipe, Quorn Burgers and Celcom, and has been used for video-mapping in computer game simulations like EA Sports' FIFA 2003, for which he also did a commercial.


          According to an article by BBC Sport: "In the early 1990s, Giggs was David Beckham before Beckham was even holding down a place in the United first team. If you put his face on the cover of a football magazine, it guaranteed you the biggest sales of the year. Why? Men would buy it to read about 'the new Best' and girls bought it because they wanted his face all over their bedroom walls. Giggs had the million-pound boot deal ( Reebok), the lucrative sponsorship deals in the Far East ( Fuji) and the celebrity girlfriends ( Dani Behr, Davinia Taylor) at a time when Beckham was being sent on loan to Preston North End."


          Giggs married his long-term partner Stacey Cooke in a private ceremony on 7 September 2007. They have two children; a daughter Liberty, who was born in April 2003, and a son Zach who was born in October 2006.


          Giggs has a younger brother, Rhodri, also a winger, who currently plays for Curzon Ashton in the Manchester Football League. He was released by F.C. United of Manchester, the non-league club set up by disaffected Manchester United fans after Malcolm Glazer's takeover of United, in August 2007.


          Giggs also has a younger half-sister, Bethany, who was born in 1991 to his mother and her second husband.


          He was a pupil at Moorside High School in Swinton from 1985 until 1990.


          


          Campaigner


          In recent years, Giggs has also become a UNICEF representative, launching a campaign to prevent landmines from killing children in 2002.


          Giggs, who had visited UNICEF projects in Thailand, told the BBC: "As a footballer I can't imagine life without the use of one of my legs...Sadly this is exactly what happens to thousands of children every year when they accidentally step on a landmine." Giggs is also an active campaigner in the fight against racism in football, alongside fellow mixed-raced players like Rio Ferdinand and Thierry Henry.


          He told the Football Anti-Racism site 'Stop the BNP' the following in 2004: "A lot of people don't know that my father is black. He was a professional rugby player in the area that I played as a youngster. So a lot of people who I went to school with knew who he was and knew that he was black. So I would get racist taunts in school."


          He also added in the French sports newspaper, L'Equipe, "Looking at me from the outside, it is not very obvious, I know but half my family is black and I feel close to their culture and their colour. I am proud of my black roots and of the black blood that runs in my veins. I do not wish to hide my origins, nor do I seek to make it a subject of conversation. I am what I am."


          Giggs is also a patron of the Manchester-based 'five Star Scanner Appeal', a charity that aims to raise 1m to fund a new scanner at a new Manchester Children's Hospital due to be built ready for 2009.


          


          Career statistics


          Manchester United Career:


          As of match played 23 March 2008


          
            
              	Competition

              	Start

              	End

              	All Appearances (as sub)

              	Goals

              	Assists

              	Goals per game
            


            
              	Domestic Leagues

              	1991

              	

              	528 (63)

              	100

              	228

              	0.1931
            


            
              	European Competitions

              	1994

              	

              	114 (8)

              	26

              	28

              	0.2523
            


            
              	FA Cup

              	1991

              	

              	62 (7)

              	10

              	26

              	0.1887
            


            
              	League Cup

              	1991

              	

              	30 (5)

              	7

              	8

              	0.2800
            


            
              	Other competitive matches

              	1991

              	

              	14 (1)

              	1

              	

              	0.0714
            


            
              	Total

              	1991

              	

              	748 (84)

              	143

              	284

              	0.1970
            

          


          


          Honours


          


          Club


          Manchester United (1990-present)


          
            	FA Premier League - Champion (9): 1992-93, 1993-94, 1995-96, 1996-97, 1998-99, 1999-00, 2000-01, 2002-03, 2006-07


            	FA Premier League - Runner Up: 1994-95, 1997-98, 2005-06


            	FA Youth Cup Winner: 1992


            	FA Cup Winner (4): 1994, 1996, 1999, 2004


            	FA Cup Runner Up: 1995, 2005, 2007


            	League Cup Winner (2): 1992, 2006


            	League Cup Runner Up: 1994, 2003


            	Community Shield Winner (6): 1993, 1994, 1996, 1997, 2003, 2007


            	Community Shield Runner Up: 1998, 1999, 2000, 2001, 2004


            	UEFA Champions League Winner: 1998-99


            	UEFA Super Cup Winner: 1991


            	UEFA Super Cup Runner Up: 1999


            	Intercontinental Cup: 1999

          


          


          Individual


          
            	Barclays Premiership Player of the Month: August, 2006, February 2007.


            	Intercontinental Cup Man of the Match: 1999


            	Manchester United Players Player of the Year Award: 2005/2006


            	U-21 European Footballer of the Year: (1993)


            	Wales Player of the Year Award: 1996, 2006


            	Inducted into the English Football Hall of Fame: 2005


            	Inducted into the Premiership Team of the Decade: 2003


            	Inducted into the FA Challenge Cup Team of the Century: 2006


            	Only Manchester United player to have played in all 9 Premiership title winning teams; also a record of English title holders overall


            	Only Manchester United player to have played in both League Cup winning teams


            	Only player to have scored in 12 consecutive Champions League tournaments


            	Along with Gary Speed, the only player to have scored in every Premier League campaign since its inception


            	Member of PFA Team of the Year: 1993, 1994, 1995, 1996, 2001, 2007


            	OBE for services to football

          


          
            
              	Awards
            


            
              	Precededby

              [image: Flag of Wales] Neville Southall

              	BBC Wales Sports Personality of the Year

              1996

              	Succeededby

              [image: Flag of Wales] Scott Gibbs
            


            
              	Precededby

              Lee Sharpe

              	PFA Young Player of the Year

              1992 and 1993

              	Succeededby

              Andy Cole
            


            
              	Sporting positions
            


            
              	Precededby

              Gary Neville

              	Manchester United F.C. Vice-captain

              2005-

              	Succeededby

              Incumbent
            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Ryan_Giggs"
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        Ryder Cup
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          The Ryder Cup is a golf trophy contested biennially in an event called the "Ryder Cup Matches" by teams from Europe and the United States. The Matches are jointly administered by the PGA of America and the PGA European Tour.


          The competition began following an exhibition match in 1926 of a team representing American professionals against a similar one representing the British PGA on the East Course, Wentworth Club, Virginia Water, Surrey, UK.


          Early matches between the two sides were fairly even, but after the Second World War, repeated US dominance led to a decision to extend the representation of the British & Irish team to Europe in 1979. This change was partly prompted by the success of a new generation of Spanish golfers of the time including Severiano Ballesteros. He and Antonio Garrido were the first Spaniards to play in the event in 1979. Europe has also been represented since then by players from Denmark, France, Germany, Italy and Sweden.


          As a result of this change the event has enjoyed more competitive matches, with Europe winning seven times and retaining the cup once, compared to six American wins.


          


          Format


          The Ryder Cup Matches involve various match play matches between players selected from two teams of twelve. Currently, the matches consist of eight foursomes matches, eight fourball matches and twelve singles matches. The winner of each match scores a point for their team, with  a point each for any match that is tied after 18 holes.


          A foursomes match is a competition between two teams of two golfers. The golfers on the same team take alternate shots throughout the match, with the same ball. Each hole is won by the team that completes the hole in the fewest shots. A fourball match is also a competition between two teams of two golfers, but all four golfers play their own ball throughout the round rather than alternating shots, and each hole is won by the team whose individual golfer has the lowest score. A singles match is a standard matchplay competition between two golfers.


          The matches take place over three days, Friday through Sunday. On the Friday, there are four fourball matches and four foursomes matches in the afternoon. On the Saturday, the same schedule repeats. On the Sunday, there are twelve singles matches. Not all players need play on Friday and Saturday; the captain can select any eight players for each of the four rounds of play over these two days.


          The format has changed over the years. From the inaugural event through 1959 the Ryder Cup was a two-day competition, with four 36-hole foursomes matches on the first day and eight 36-hole singles matches on the second day, for a total of 12 points. In 1961 the matches were changed to 18 holes each but the number of matches was doubled, resulting in a total of 24 points. In 1963 the event was expanded to three days, with eight fourball matches being added on the middle day to make 32 points. This format remained until 1977, when the number of matches was reduced to 20: five foursomes matches on the first day, five fourball matches on the second day, and ten singles matches on the final day. In 1979, the first year continental European players participated, the format was changed to the 28-match version in use today.


          


          Founding of the Cup


          There is some debate over who suggested the idea for the Ryder Cup. James Harnett, a journalist with Golf Illustrated magazine appears to have proposed a similar idea to the USPGA on December 15, 1920 and, having failed to attract support, the idea was refloated by Sylvanus P. "SP" Jermain, president of the Inverness Club, the next year. This resulted in an unofficial match in 1921, won 93 by the British, and another in 1926, won 131 by Britain. Present at the second 1926 match, held on the East Course at Wentworth Club, Virginia Water, Surrey, was Samuel Ryder, a seed merchant who traded from St Albans, Hertfordshire. Having watched the play, Mr Ryder thought it would be good idea to make the match official and thus the Ryder Cup was founded, with Ryder donating the trophy.


          Few people who took up golf after their 50th birthday have left as many positive impressions on the game during the history of golf. To get started Ryder recruited the services of a golf professional called Hill from a local golf course to introduce him to the fundamentals of golf. Afterwards Ryder hired Abe Mitchell as his private tutor for a fee of 1,000 per year. Ryder received most of his lessons at his home, Marlborough House, and he was relentless. He practised his driving, pitching and putting six days each week.


          At the age of 51 he had achieved a handicap of six and was accepted as a member of the Verulam Golf Club in St Albans in 1910. A year later he became captain of the golf club. He was also club captain in 1926 and 1927. In 1923 he sponsored the Heath and Heather Tournament which was only open to professionals. One of the golf professionals that took part was ex-gardener Abe Mitchell, considered one of best British golfers of his era.


          Among the British, at the 1926 landmark match, were golfing giants Abe Mitchell, George Duncan, Archie Compston, Ted Ray (portrayed by Stephen Marcus in the 2005 film The Greatest Game Ever Played), and Arthur Havers. From America came Walter Hagen, Tommy Armour, Jim Barnes and Al Watrous.


          This first official match was held in Massachusetts in 1927. Ryder, who donated a gold cup and had agreed to pay 5 to each member of the winning team, attached his name to the new competition. It has been held on a two year cycle since, apart from 1939 to 1945 when it was cancelled due to World War II.


          The 2001 match was delayed for a year, as it was due to take place very shortly after the September 11 attacks. It was subsequently decided to hold the Ryder Cup in even-numbered years instead of odd-numbered years. The boards at The Brabazon Course at The Belfry, which hosted the 2002 Ryder Cup (which should have been hosted in 2001) still read The 2001 Ryder Cup and USA captain Curtis Strange deliberately referred to the US team as "The 2001 Ryder Cup Team" in his speech at the closing ceremony.


          Europe claimed their first hat-trick of victories in 2002, 2004 and 2006: this was particularly surprising as no European player won a single Major in that time period (Americans won fifteen).


          


          Controversial Ryder Cups


          [bookmark: 1969]


          1969


          The 1969 Cup held at Royal Birkdale was perhaps one of the best and most competitive contests in terms of play (18 of the 32 matches went to the last green), but it was also marred by acrimony and gamesmanship between some players. In one of golf's most memorable moments of sportsmanship, Jack Nicklaus, playing in his first Ryder Cup Matches, conceded a two-footer to Tony Jacklin after making a four-footer for par on the last green. The 'gimme' was very generous; Jacklin was far from assured of making it. Nicklaus said: 'I don't think you would have missed that putt, but in these circumstances, I would never give you the opportunity.' The result was the first tie in the Matches' history (the US retained the Cup) but some of Nicklaus' teammates including captain Sam Snead were less than pleased.


          [bookmark: 1991]


          1991


          After accusing each other of cheating at The Belfry in 1989, the feud between Seve Ballesteros and Paul Azinger escalated at the Kiawah Island Golf Resort in 1991. Azinger: 'I can tell you we're not trying to cheat.' Ballesteros: 'Oh no. Breaking the rules and cheating are two different things.' The constant goading intensified their desire to win and with their partners, Jos Mara Olazbal and Chip Beck respectively, they produced what is regarded as the best pairs match in history, the Spaniards winning 2&1.


          [bookmark: 1999]


          1999


          The 1999 Ryder Cup held at The Country Club in Brookline, Mass., caused great controversy. A remarkable comeback by the American team helped propel the U.S. to a 14.5-13.5 victory after trailing 10-6 heading into the final day. The U.S. went 8-3-1 in singles matches to seal the first American victory since 1993.


          The competition turned on the 17th hole of a match between American Justin Leonard and Spaniard Jos Mara Olazbal. The match being all square at the 17th hole, Leonard needed to earn at least a half-point by either winning one of the last two holes (therefore earning a full point), or finishing the match at all square (therefore earning a half-point) to seal an American victory. After Olazbal's second shot left him with a 22-foot putt on the par-4, Leonard hit his shot within 10 feet of the hole and then watched it roll away from the cup, leaving him with a 45-foot putt for birdie. While sinking a putt of this length is unlikely, Leonard had made putts of 25 and 35 feet earlier in the round. Leonard holed the astounding putt, and a wild celebration ensued with other U.S. players, their wives, and a few fans running onto the green. Had Leonard's putt sealed the match, this type of behaviour would have been inappropriate but moot. Knowing that a made putt would extend the match while a miss would assure Leonard of a half-point and the U.S. a victory (the Americans needed 14.5 points to gain the cup due to the Europeans' 1997 victory at Valderrama), Olazbal tried to regain his focus. However, he missed the difficult putt, and the American team celebrated once again (although the second celebration was more reserved than the first one).


          According to the "Best of the Rest" section of ESPN's Top 5 Reasons You Can't Blame program, NBC footage and press photos prove that no official rules (Ryder Cup or PGA) were broken when the Americans celebrated after Leonard's putt (i.e. no one walked in or crossed Olazbal's putting line). However, the game of golf is upheld by many to be "the gentleman's game," and there remain a number of unwritten rules and codes of conduct which the European players believe were being ignored. Many of the American players believed the Europeans' response was hypocritical; they argued that European players - in particular Severiano Ballesteros - had been guilty of excessive celebration and gamesmanship as far back as the 1985 Ryder Cup match, without attracting the same opprobrium from the European media.


          There was still considerable bad blood after the match with some of the European players complaining about the behaviour of the American galleries throughout the match. Sam Torrance branded it "disgusting," while European captain Mark James referred to it as a "bear pit" in a book recounting the event. There were also reports that his wife was spat at by a spectator.


          Following the 1999 Ryder Cup, a number of the members of the U.S. team apologized for their behaviour, and there were numerous attempts by both teams to calm the increasing nationalism of the event. These efforts appears to have been largely successful with subsequent Cups being played in the "spirit of the game."


          


          Results


          
            
              	Year

              	Venue

              	Winning Team

              	Score

              	Losing Team

              	Captains
            


            
              	2008

              details

              	Valhalla Golf Club

              ( Louisville, Kentucky)

              	

              	

              	

              	

              	[image: Flag of Europe] Nick Faldo
            


            
              	2006

              details

              	The K Club

              ( Straffan, County Kildare, Rep. Ireland)

              	[image: Flag of Europe]Europe

              	18

              	9

              	[image: Flag of the United States]UnitedStates

              	[image: Flag of Europe] Ian Woosnam
            


            
              	2004

              details

              	Oakland Hills Country Club

              ( Bloomfield Hills, Michigan)

              	[image: Flag of Europe]Europe

              	18

              	9

              	[image: Flag of the United States]UnitedStates

              	[image: Flag of Europe] Bernhard Langer
            


            
              	2002^

              details

              	The Belfry

              ( Wishaw, Warwickshire, England)

              	[image: Flag of Europe]Europe

              	15

              	12

              	[image: Flag of the United States]UnitedStates

              	[image: Flag of Europe] Sam Torrance
            


            
              	1999

              details

              	The Country Club

              ( Brookline, Massachusetts)

              	[image: Flag of the United States]UnitedStates

              	14

              	13

              	[image: Flag of Europe]Europe

              	[image: Flag of Europe] Mark James
            


            
              	1997

              details

              	Valderrama GC

              ( Sotogrande, Andalusia, Spain)

              	[image: Flag of Europe]Europe

              	14

              	13

              	[image: Flag of the United States]UnitedStates

              	[image: Flag of Europe] Seve Ballesteros
            


            
              	1995

              details

              	Oak Hill CC

              ( Rochester, New York)

              	[image: Flag of Europe]Europe

              	14

              	13

              	[image: Flag of the United States]UnitedStates

              	[image: Flag of Europe] Bernard Gallacher
            


            
              	1993

              details

              	The Belfry

              ( Wishaw, Warwickshire, England)

              	[image: Flag of the United States]UnitedStates

              	15

              	13

              	[image: Flag of Europe]Europe

              	[image: Flag of Europe] Bernard Gallacher
            


            
              	1991

              details

              	Kiawah Island Golf Resort

              ( Kiawah Island, South Carolina)

              	[image: Flag of the United States]UnitedStates

              	14

              	13

              	[image: Flag of Europe]Europe

              	[image: Flag of Europe] Bernard Gallacher
            


            
              	1989

              details

              	The Belfry

              ( Wishaw, Warwickshire, England)

              	[image: Flag of Europe]Europe

              Tie; Europe retains Cup

              	14

              	14

              	[image: Flag of the United States]UnitedStates

              	[image: Flag of Europe] Tony Jacklin
            


            
              	1987

              details

              	Muirfield Village

              ( Dublin, Ohio)

              	[image: Flag of Europe]Europe

              	15

              	13

              	[image: Flag of the United States]UnitedStates

              	[image: Flag of Europe] Tony Jacklin
            


            
              	1985

              details

              	The Belfry

              ( Wishaw, Warwickshire, England)

              	[image: Flag of Europe]Europe

              	16

              	11

              	[image: Flag of the United States]UnitedStates

              	[image: Flag of Europe] Tony Jacklin
            


            
              	1983

              details

              	PGA National Golf Club

              ( Palm Beach Gardens, Florida)

              	[image: Flag of the United States]UnitedStates

              	14

              	13

              	[image: Flag of Europe]Europe

              	[image: Flag of Europe] Tony Jacklin
            


            
              	1981

              details

              	Walton Heath Golf Club

              ( Walton-on-the-Hill, Surrey, England)

              	[image: Flag of the United States]UnitedStates

              	18

              	9

              	[image: Flag of Europe]Europe

              	[image: Flag of Europe] John Jacobs
            


            
              	1979

              details

              	The Greenbrier

              ( White Sulphur Springs, West Virginia)

              	[image: Flag of the United States]UnitedStates

              	17

              	11

              	[image: Flag of Europe]Europe

              	[image: Flag of Europe] John Jacobs
            


            
              	1977

              details

              	Royal Lytham & St Annes Golf Club

              ( Lytham St Annes, Lancashire, England)

              	[image: Flag of the United States]UnitedStates

              	12

              	7

              	[image: Flag of Ireland] Ireland

              	[image: Flag of Ireland] Brian Huggett
            


            
              	1975

              details

              	Laurel Valley Golf Club

              ( Ligonier, Pennsylvania)

              	[image: Flag of the United States]UnitedStates

              	21

              	11

              	[image: Flag of Ireland] Ireland

              	[image: Flag of Ireland] Bernard Hunt
            


            
              	1973

              details

              	Muirfield Links

              ( Gullane, East Lothian, Scotland)

              	[image: Flag of the United States]UnitedStates

              	19

              	13

              	[image: Flag of Ireland] Ireland

              	[image: Flag of Ireland] Bernard Hunt
            


            
              	1971

              details

              	Old Warson Country Club

              ( St. Louis, Missouri)

              	[image: Flag of the United States]UnitedStates

              	18

              	13

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Eric Brown
            


            
              	1969

              details

              	Royal Birkdale Golf Club

              ( Southport, England)

              	[image: Flag of the United States]UnitedStates

              Tie; USA retains Cup

              	16

              	16

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Eric Brown
            


            
              	1967

              details

              	Champions Golf Club

              (Houston, Texas)

              	[image: Flag of the United States]UnitedStates

              	23

              	8

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Dai Rees
            


            
              	1965

              details

              	Royal Birkdale Golf Club

              ( Southport, Lancashire, England)

              	[image: Flag of the United States]UnitedStates

              	19

              	12

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Harry Weetman
            


            
              	1963

              details

              	East Lake Golf Club

              (Atlanta, Georgia)

              	[image: Flag of the United States]UnitedStates

              	23

              	9

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] John Fallon
            


            
              	1961

              details

              	Royal Lytham & St Annes Golf Club

              ( Lytham St Annes, Lancashire, England)

              	[image: Flag of the United States]UnitedStates

              	14

              	9

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Dai Rees
            


            
              	1959

              details

              	Eldorado Golf Club

              ( Indian Wells, California)

              	[image: Flag of the United States]UnitedStates

              	8

              	3

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Dai Rees
            


            
              	1957

              details

              	Lindrick Golf Club

              ( Rotherham, Yorkshire, England)

              	[image: Flag of the United Kingdom]GreatBritain

              	7

              	4

              	[image: Flag of the United States]UnitedStates

              	[image: Flag of the United Kingdom] Dai Rees
            


            
              	1955

              details

              	Thunderbird Country Club

              ( Rancho Mirage, California)

              	[image: Flag of the United States]UnitedStates

              	8

              	4

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Dai Rees
            


            
              	1953

              details

              	Wentworth Club

              ( Virginia Water, Surrey, England)

              	[image: Flag of the United States]UnitedStates

              	6

              	5

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Henry Cotton
            


            
              	1951

              details

              	Pinehurst Resort

              ( Pinehurst, North Carolina)

              	[image: Flag of the United States]UnitedStates

              	9

              	2

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Arthur Lacey
            


            
              	1949

              details

              	Ganton Golf Club

              ( Scarborough, Yorkshire, England)

              	[image: Flag of the United States]UnitedStates

              	7

              	5

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Charles Whitcombe
            


            
              	1947

              details

              	Portland Golf Club

              ( Portland, Oregon)

              	[image: Flag of the United States]UnitedStates

              	11

              	1

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Henry Cotton
            


            
              	1937

              details

              	Southport and Ainsdale Golf Club

              ( Southport, Lancashire, England)

              	[image: Flag of the United States]UnitedStates

              	8

              	4

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Charles Whitcombe
            


            
              	1935

              details

              	Ridgewood Country Club

              ( Paramus, New Jersey)

              	[image: Flag of the United States]UnitedStates

              	9

              	3

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Charles Whitcombe
            


            
              	1933

              details

              	Southport and Ainsdale Golf Club

              ( Southport, Lancashire, England)

              	[image: Flag of the United Kingdom]GreatBritain

              	6

              	5

              	[image: Flag of the United States]UnitedStates

              	[image: Flag of the United Kingdom] John Henry Taylor
            


            
              	1931

              details

              	Scioto Country Club

              ( Columbus, Ohio)

              	[image: Flag of the United States]UnitedStates

              	9

              	3

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Charles Whitcombe
            


            
              	1929

              details

              	Moortown Golf Club

              (Leeds, Yorkshire, England)

              	[image: Flag of the United Kingdom]GreatBritain

              	7

              	5

              	[image: Flag of the United States]UnitedStates

              	[image: Flag of the United Kingdom] George Duncan
            


            
              	1927

              details

              	Worcester Country Club

              ( Worcester, Massachusetts)

              	[image: Flag of the United States]UnitedStates

              	9

              	2

              	[image: Flag of the United Kingdom]GreatBritain

              	[image: Flag of the United Kingdom] Ted Ray
            

          


          ^ - Delayed one year due to September 11th attacks.


          NB: The 1969 and 1989 tournaments were drawn, so the Cup remained with the previous victors.

          

          European Home Match History


          
            	1929-1969 [image: Flag of Europe] Team Europe are hosts of their home Ryder Cup Matches.

          


          


          Future sites


          
            	2008 [image: Flag of the United States] Whistling Straits ( Sheboygan, Wisconsin)

          


          


          Records


          


          Team


          
            	Most holes-in-one all-time: Europe 6 (US 1)

          


          


          Individual


          
            	Most appearances on team: 11 - Nick Faldo (Europe/GB&I), 1977-97


            	Most points: 25 - Nick Faldo (Europe/GB&I), 1977-97


            	Youngest player: Sergio Garca (19 years, 258 days), Europe, 1999


            	Oldest player: Raymond Floyd (51 years, 20 days), USA, 1993

          


          


          Ryder Cup holes-in-one


          
            	Peter Butler, 1973, Muirfield


            	Nick Faldo, 1993, The Belfry


            	Costantino Rocca, 1995, Oak Hill


            	Howard Clark, 1995, Oak Hill


            	Paul Casey, 2006, K Club


            	Scott Verplank, 2006, K Club

          


          


          Similar events in golf


          Other regular international team golf events include:


          
            	Solheim Cup  The women's equivalent of the Ryder Cup, featuring the same U.S. vs. Europe format, played in the years the Ryder Cup is not played.


            	Presidents Cup  Men's event, held in odd-numbered years, with a format similar to the Ryder Cup, except that the competing sides are a U.S. side and an International side consisting entirely of players whose citizenship makes them ineligible for the Ryder Cup.


            	Walker Cup  Event for amateur men. Unlike the Ryder Cup, the Walker Cup has never adopted a U.S.-Europe format. The U.S. side is opposed by a team drawn from Great Britain and Ireland.


            	Curtis Cup  Women's amateur event directly analogous to the Walker Cup. Like the Walker Cup, the competition format is U.S. vs. Great Britain and Ireland.


            	Lexus Cup  Women's professional event held annually beginning in 2005 and sanctioned by the LPGA. The competing teams are an Asia team and an International team of players from the rest of the world.


            	UBS Cup  A discontinued event for men similar to the Ryder Cup and Presidents Cup. The competing sides were USA and Rest of the World. Six golfers on each side had to be 50 or over, and the remaining six in their forties (2001-2004).


            	The Seve Trophy  A European professional men's event, founded by Seve Ballesteros, that pits a side from Great Britain and Ireland against one from continental Europe.


            	Tommy Bahama Challenge  An annual professional men's event, operated by the U.S. PGA Tour, that pits USA and International (rest of the world) professionals no older than 30.


            	Palmer Cup  An annual match between U.S. and European college/university golfers.


            	Tavistock Cup  An annual match between Isleworth and Lake Nona country club featuring some of the world's best professionals.


            	Chrysler Cup  A former event between United States and International senior professionals (1986-1995).


            	Dynasty Cup  Men's event, held in odd-numbered years, similar format as the Ryder Cup, between Japan Golf Tour and Asian Tour golfers, started 2003.


            	Royal Trophy  An annual match between Asia and Europe, started 2006.


            	A Seniors Presidents Cup is scheduled for launch in 2009, and is planned to be held annually. The participating sides, all of whose members will be 50 and over, will be U.S. and International, like the main Presidents Cup. However, the International side in this competition will include Europeans.

          


          


          Similar events in other sports


          
            	Mosconi Cup  Nine-ball pool


            	Weber Cup  Ten-pin bowling


            	Continental Cup of Curling  Curling

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Ryder_Cup"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
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