PHY662 - Quantum Mechanics |

Name

Final Exam, 5:30 PM, Monday, May 3, 2004

NO CALCULATORS. CLOSED BOOK. Write out your work and answers on the pa-
per provided. Please properly justify your answer. The total number of points available
on this exam is 50. You have two hours to complete this exam.

There are two pages on this cover sheet of formulas.

R( _i) = eiié:g/h Y= %; YJelectron ~ 2
[Si, Sj] = iheiji Sk S =15 [forspin-i

0 1 J
=110

o J-lgm) = /i(G + 1) = m(m = D]j,m - 1)
o= ] ] | - |

B Jilgm) = /(G +1) —m(m +1)|j,m + 1)

= }
Hdlpole = [1: B g J2|ja > ]( )h |Ja >
[0—750—]}"{‘ - 6 Jz|j7 > mh|j7 >
aeen = 1836.15 ... (h-&)? =1 [nisaunitvector]

~ . _ _(=3.8)e ~
Gproton ~ 5.6 ; Yneutron = IMentront Yproton ~ (27‘(‘)(43 MHZ/T)

Non-degenerate,
perturbation theory:

= (v0IH'[u5)
H
[03) = 3 e LB 0,
0
B2 =3, Sl @]m

time-independe

NYWKB solutions away from the turning points:

Ua) = (k@) 2 e,
Ua) = [r@)] /2 ],
k(z) = \/22[E — V(x)] (classically allowed)
k(z) = \/32[V(z) — E] (classically forbidden)

EO
The Airy function Ai(z) solves the

equationd ;412(2 = z Ai(z) and has

asymptotics listed on the right.

Asymptotics of the Airy function4i(z):
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For a spin-1/2 particle in an applied magnetic figic= Byz + By cos(wt)z, with the
spin precessing at frequengy due to thez-component of3,
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Gauge transformation:
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For a harmonic oscillator with Hamiltoniah [L2, [L2, R]] = 2h2(RL? + L2R)
hw(a’a + %) with eigenstategn), n = | [L.,R.] =0
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The Fourier transform of is 75

32 - 1 Ehrenfest’s theorem:
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eV = 1.602x1071J

Melectron = 911 x 107 kg
c = 3.00x10%m/s

Solar constant ~ 1000 W /m?

hefe = 4.14x 107 T/m?




