Midterm exam Phys. 139B, UCSC, F2012

TISE = time independent Schrédinger equation. SS = stationary state. 1D = one dimension.
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H|U(t)) = ih% [W(t)) Schrodinger equation (1)
0
H(i’,ﬁ, t)‘IJ(LC, t) = Zh&‘y(ﬂﬁ, t) Schrodinger eq., x-repr, spinless particle in 1D (2)
H [v) = EY) TISE: %I =0, SS, |[U(t)) =exp(-iEt/n) ) (3)
. Azh
T(Az) = exp (—i ;p) translation operator in 1D (4)
A AGL
R(AO) = exp (—i - 9) rotation operator  (5)
[ii', ﬁ] = ih also for other canonical conjugate pairs (6)
[é, .Z—J@:I = ih also for other canonical conjugate pairs (7)
[L;, Li] = ihejLy similarly, if all L > S orifall L —>J ()
[[:j,ﬁk] = ihejup Jyk,l=any of 1,2,3 (or z,y,2)  (9)
[[:j,:%k] = thejudy €jri = Levi-Civita symbol  (10)
[f/j, ﬁz] =0 similarly, if all L > S or ifall L - J (11)
[L;.5%] = 0 = [L;,7?] PPeprepiepl, =ittt (12)
[ﬁj, Sk] =0 L and S live in orthogonal Hilbert spaces (13)
H=-iB for magnetic moment ji in a B field (14)
ﬁ = —%(25 + Z) for electron (gspin ~2), pB = ;: = Bohr magneton (].5)
[/1, f(B)] =0 if [A, B] =0 for any analytic function f (16)
f(B)|B) = f(B)|B) if B|B) = B|B) for any analytic function f (17)
<T> = g (‘A/) Virial theorem for V o< 2", #", SS (18)
/ da e FF0% = ons(k - k') §(k) = Dirac delta function (19)
(1 O (0 1 (0 —2 . _ ‘ . h
o, = (0 _1) s Op = (1 0) s Oy = (Z 0 ) Pauli matrices, spin 1/2, S; = 50]- (20)
R h . At . . :
T = (a +a ) 1D simple harmonic oscillator ~ (21)
2mw

1 [mh
p=- m2w (d - ELT) one-dimensional (1D) SHO  (22)
i

vnln-1y, a'ln) = Vn+1jn+1) 1D SHO, “ladder” operators  (23)
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