2
+V(z)=- ;L—m 8§ + V(x) p = —ihdy [p,z] = —ih

Foo 2 e 2 oo 2 1 >
/ eow b gp T B2 /10 / e do = / 2" e " dr = nl/a™ !
s «Q 0 o 0
p

2
Hy = ihdpp  Hip=Ep  H=
2m
O V¥ (x, t)(x,t) = =0, J where current J = i (V* Opt) — 9 Op0p™) = i ¥ 5;5 0
2im 2im

G A) = WIBAW) + WHIH, AR o405 = AAAB > 2 |(6li[A, B]lw)

1 . 1 .
Free Particle: u,(z) = ePr/h or () = e where = kh
+o0 1 +o0 "
T dk k)= — e " f(x)dx
f@) m/ (%) 9= 7 /_oo f@)

/\

Particle-in-a-box with V(x) =0 for 0 < z < L, but V(z) = oo elsewhere

hk /2
En:u U () = T sin(kx)  where k:% n=123...

2m
(hk)*
3-d: |ngnyn.) = Un, (T)tn, (Y)un, (2) E = o where k = (n,7m/Ly,nym/ Ly, n.7/L.)
2mE)3/? h? 2 2
fermi (s=3) gas: N =2 x % Vv Er = 2m (37T2n)2/3 P = 3 (E)n= : Ern
2 2p?
Delta Function: V(z) = —ad(zx) = Ay’ = — Zéa ¥(0)  Y(x) = ke "l where: & = ma/h? E= —";
m

1
Harmonic Oscillator with V(z) = 3 mw?a? E, =Tw(n+3) n=0,1,2...

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

a =[5 (z+i —w)=%(§+af) ar =al = /52 @—i%):%(g—ag)
[a—,a4] =1 [H,a+] = £hway H=hw(%+aa_) a_|n)=+vn|n-1) ay|n)=+n+1)|n+1)

2 n,! i
3-d: (ng+my+n.t3) = (20 + L+ 3) ﬂf:wm L () e Vi (0, 0)
2 T

= — =

Angular Momentum: L =7Xxp  [L;,V;] = ihe;; Vi where vector V = 7,p, L [¢m) = Yo (6, ¢)
L2 [tm) = L0+ 1) R*|fm) L. [tm) =mh|fm) L |[tm) = /000 +1) m=E1)h|[lm+1)
Ly=1L,+iL, [Ly,L_]=2hL, [L.,Ly]=+RLy [L?, L] =0

. = h, 1 0
Spin 3: SZEU |%%):X+:T:<O) | —%>:X—=l=(1>

(0 1 (0 —I 2 _ I
Oy = 10 oy =1 ; 0 o, o; = 0z0y =10, = —0y04
ms)
u(r

N

Clebsch-Gordan: |jm) = Z C(jm; bmy, smy) |[€my) |s know how to use table!
Radial Equation: ¢(r,0,$) = Y, (0, $)R(r) R(r) = ( )

[25 <82 ia>+w+V(r)}R—ER [;582+h2€(€+1)+V(7’)]u_Eu

2mr? " 2mr?
. (hk)? . .
Free: R(r) = ji(kr) E= 5 in box: kR = zero of j,
m
2 2 2 2,2 2
D Ze 1 5 (Za) 1 ZZe Z
H atom: H=_— — E,=—= =—————~-13.6eV —
atom 2m  4megr 9 M T2 2 4megagn? ¢ n?
4meoh? e? 1 Sm|E| _ 2Zr
= ~ .53 A = N — =n, +0+1 = =
o me2 @ dmweghe 137 m=netet K2 nag
_ _ £ 7 204+1 -1 _ 2 (n—¢-1)!
[ntm) = Rue(p) Yo (0,¢) where  Ryp = Npep™ Ly, " (p)e” 27 Ny = o W
Spectroscopic Notation: orbital: s,p,d,f,g  term: 2*1L; atomic: 1s,25,2p,3s,3p,4s,3d  nuclear: 1s,1p,1d,2s,1f,2p,1g
Spin-statistics: fermion: s = %, %, ... boson: s=0,1,2,...

flz1) flz2) flxs)

(1) g(z2) g(w3)
u(w;) = (N) ™2 }gL(:vl) }gL(:vg) z(xz)

2-particle CM Coordinates:

g my mo _, . _ B —_
R = v+ 27 rr = R+ M =my +ms

ma

M M M i s _ P 7
m
M

=y

mima 2my1 | 2ma  2M | 2p

T = T1—-T T, = R-

=y

=

I
S



