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Quantum mechanics of matter  

2
Ylm(θ, φ) = Θlm(θ) eimφ L� Ylm = l(l + 1)�2 Ylm l = 0, 1, 2, . . . , m = 0,±1, . . . ,±l

2 1 ∂ ∂ 1 ∂2
� � = −�

2LzYlm = m� Ylm L sin θ +
sin θ ∂θ ∂θ sin2 θ ∂φ2

� 2π � π

parity of Ylm = (−1)l Y ∗ (θ, φ)Yl2,m2
(θ, φ) sin θ dθ dφ = δl1,l2 δm1,m2l1,m1
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Hψn = Enψn n = 1, 2, . . . H = − r + −
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−r/na0ψnlm(r, θ, φ) = Rnl(r)Ylm(θ, φ) Rnl(r) = polynomial in e
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k+2R2 ∗�rk� = r nl(r) dr Rn1,l(r)Rn2,l(r) r2 dr = δn1,n2
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2 2ER e µ 1 e m1m2
En = − ER = = = µ =

2 2�2 2n 4πε0 2µa 2 4πε0a0 m1 + m20
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a0 = Enj = − 1 + − α =
2 2e µ n n j + 1 4n 4πε0�c
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µ 1 µH
Escaled scaled

R = Z2 ER a0 = a0 j = l ± 1
2µH Z µ

L = |l1 − l2|, |l1 − l2|+ 1, . . . , l1 + l2 − 1, l1 + l2 S = |s1 − s2|, |s1 − s2|+ 1, . . . , s1 + s2 − 1, s1 + s2

�φt|H� |φt�
J = |L− S|, |L− S|+ 1, . . . , L + S − 1, L + S J = L + S Egs ≤ min
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(0) (0)� H + δ� H ψ(0) = E(0)ψ(0) En � E(0) + �ψn
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H = � H H|ψ �n n n n
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Ψ(x, t) = ak(t)ψk(x) e
−iEkt/� ak(t) � δki +
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Vki(t
�) dt� lf = li ± 1; mf = mi or mi ± 1
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