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Particle-in-a-box with V(z) =0 for 0 < 2 < L, but V(z) = oo elsewhere
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un(x):\/zsin(kx) where sz n=1,2,3...
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Linear Potential with V(z) = Fz for z > 0, and V(z) = oo for x < 0 units: ¢ = (h*/2mF)® e = (R°F?/2m)?
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Harmonic Oscillator with V(z) = B mw?a? E,=hw(n+3) n=0,1,2...

Delta Function: V(z) = —ad(x) = A¢’ = — ¥(0) Y(x) = vk e 1l where: & = ma/h? E=-

[n) = un(x) = NpH,(€) e 2¢  where &= ,/% x and H, is an n'" degree polynomial

a_ = %(m—i—i%):%(g—i—(%) ar =al = %(w—i%):%(g—&) xzy/%(mr—i-a_)
[a—,aqi] =1 [H,ay) = Thway H=hw(3+a4a_) a_|n)=+vn|n-1) ay n)y =+/(n+1)|n+1)

2.-n,! /+1 2

3-d: (ng ) =0n+0+3 = | Lu 2 () e Yy (6,

(na +ny +n:+3) = (20, + £+ 3) (@ (é—l—%—knr)!r L) e tm (0, 0)
Angular Momentum: L =7 x 7 [L;,V;] = ihe;;,Vi where vector V = 7, E [bm) = Yo (0,0) —C€<m < +/L
L2 [tm) = (0 + 1) B2 |0m) L, |tm) = mh|¢m) Ly |fm) = /0t +1) t1)h|m=+1)
Ly=Ly+il, |[Ly,L_]=2hL. [L.,Li]=+hLy  [L[%Li]=0
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Spin 3: 8250 |%%>_X+_T_(O> |%—%: _l_<1>

Clebsch-Gordan: |jm) = Z C(jm; bmy, smy) |[€my) |s know how to use table!
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Radial Equation: ¢ (r,0,$) = Yy, (0, ®)R(r) R(r) = (r)
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Approximation Methods:
WKB: /k(:v) dz = (n— )7 (two linear turning points) hk(z) = p(x) = /2m(E — V(z))
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Rayleigh-Ritz: minimize F = -——-+-
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Perturbation Theory: E, = (n|H'|n) Z degenerate: diagonalize matrix (i|H'|j)
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Time Dependent:  ¢,(t) ~ L / H], (') e/ Pe=Bat' /7 gy

[Vap|? sin? ((wo — w)t/2)

if H =V(r)coswt then: P, ~ E1 Unpolarized Light: R = mp(wo) lq(n| T |9a) |2
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Golden Rule:  transition rate = 5 7 X density of states

. do  hits/sec in detector  hits/sec in detector b |db 9 i ethr
Scatt P — = = = —| = here: 1) ~ e"** 0
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