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Math Facts

eiθ = cos θ + i sin θ , |A+B|2 = |A|2 + 2�{A∗B} + |B|2
∞∫
o

dx xn e−x = n!
∞∫
0

dr r2
π∫

0

dθ sin θ

2π∫
0

dφ ≡
∞∫
0

dr r2
1∫

−1

d cos θ

2π∫
0

dφ

Harmonic Oscillator
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n 0where ϕ  are the SHO wave functions starting with the ground state ϕ . 
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Time Dependant Perturbation  Theory

Final state amplitude:



Hydrogen Atom
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E1 transition: Δ� = ±1 and Δm = 0 , ±1.

Spherical Harmonics
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