Solutions - HW9

Problem 4.28
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Since the speed of light is 3 x 108 m/s, a point on the equator would be going more than 100 times the speed
of light. This doesn’t look like a very realistic model for spin.
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Problem 5.5
(a)

K2 §2 h2 52
0 ™y = Ey| (for 0 < x1,25 < a, otherwise 1) = 0).

2m 92 2m O’

P = g |:SiIl (%) sin <27;$2> — sin <27;:c1> sin (%@ﬂ

% = ? :— (g)Qsin (7%61) sin (27;:102) + (%)zsin (27?1) sin (%ﬂc?):




d*y  d* T 2 21\ 2 B 2
<dm2 * dx2> a [(5) * (7) ] V= —5;1#,

12 (d% d%p) 5m2H2 512k

T =Eyp, with E= =5K. V

de? " dx? 2ma? 2ma?
(b) Distinguishable:

‘1/}22 = (2/a)sin (27xy /a) sin (2722 /a), with Fyy = SK‘ (nondegenerate).

P13 = (2/a)sin (mxy /a) sin (31 /a)
P31 = (2/a)sin (3 /a) sin (1ze/a)

Identical Bosons:
‘Z/JQQ = (2/a)sin (27x1/a) sin (2722 /a), Fay = SK‘ (nondegenerate).

} , with F13 = E3; = 10K | (doubly degenerate).

Y13 = (vV/2/a) [sin (12, /a) sin (372 /a) + sin (3721 /a) sin (722 /a)], E13 = 10K |  (nondegenerate).

Identical Fermions:

Y13 = (V2/a) [sin (Z21) sin (2222) — sin (2220) sin (7£2)], Ey3 = 10K | (nondegenerate).

Vo3 = (V2/a) [sin (2222) sin (2722) — sin (2221) sin (2222)], Ey3 = 13K |  (nondegenerate).




