Griffith QM Time Dependent Perturbation Theory CheatSheet (UCB 137B)
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Degenerate Case
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Absorption
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Selection Rule
For spherical symmetric potential:
(n', U, m/|Fn,l,m) # 0 when:
Al = £1 and:
Al==41or0

Scattering
. eikr
P(r, 0) = e** 1 £(0) , for large r
r
k— V2mE
Ok
do
- — 0)|?
9~ i)
o= /dwd—g
dQ)

Born Approximation
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Useful Models
Density of States

E = h2k%/2m
L3 L3
dN = _d3k = .
(2m)3 (2m)3
L3
dN = —_4x " 4E
(2m)3  h2k
dN L3 mk
E)y= "—= "~
PE) =05 = 2 2

infinite square well

H(z)=—+
@) 00, otherwise

p? 0, 0<z<a
2m

nmh

7(7)2

2 nmwx .
n = \/jsin(—)e_ZEnt/h’
a a

Harmonic Oscillator

H(z) = %—i— S
E,=(Mn+1/2)hw
1
dn(e) = o () e (©)
(=5

Virial Theorem
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Legendre Polynomials
Domain: (—1,1)
Even, Odd, Even, Odd ...
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Hankel Functions
Solution to Radial Shrodinger Equation:
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Hermite Polynomials

Domain: (—o0, c0)
Even, Odd, Even, Odd ...

Spherical Harmonics

Y90.6)= 3 5=

Y2(6,9) = % %COSQ
_I(H,qb):% %sm&e i@
10, ¢) = f% iﬂ sin fe'®

Green’s Function
For a Linear Operator ﬁz

Homogeneous solution: Dgto(z) = 0
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Some Integrals
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