Problem 5.22
(a)

3
1 2 . [(5TmxTa\ . [TmzR . 17mxc . (5TT A\ . 17rxp\ . Ttxo
V(T a,xB,Tc) = —= - sin sin sin | ——— | — sin sin { ——— | sin
NG a a a a a a a
. (77r:1:,4> . (177r:c3> . <57T:L‘c> . (77ra:A> . (57ra:3> . (177rzc>
+sin sin [ ——— | sin — sin sin sin | ——=
a a a a a a
. (177ra:,4) . (57r:c3) . (77r:vc> . (177m:,4> . (77r173) . (57r:cc)]
—— ] sin sin — sin sin sin .
a a a a a a

(b) (i)

3
\/5 [ (117m:,4> . (llmrg) . (117r:cc>]
Y = = sin { —— | sin sin .
a a a a
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(i)

3
1 2 . (TXTA\ . (TTB\ . 197z
Y = — - sin sin sin
V3 a a a a
. (TTAN . 19nrxg\ . /7mxc . 197x4\ . /mxB\ . /TXC
+sin { —— ) sin sin { —— | + sin sin { —— | sin .
a a a a a a

3
1 2 . SmTxa\ . Trrp\ . 17Trze . Stxra\ . 17Tz \ . Trxo
P = — - sin sin sin + sin sin sin
V6 a a a a a a a
. (77rxA) . (177r1:3) . (57r:cc> . (7717;,4) . (57&3) . (177T:r,c>
+sin sin sin + sin sin sin
a a a a a a
. (177rm,4) . (57r933> . <77rrcc> . (177r:cA> . <77r;t3) . (57m?c>]
+sin sin sin + sin sin sin .
a a a a a a

Problem 5.23
(a) Eninons = (N1 +no+n3 + %)hw == %hw =mny+ny+ng=3. (ng,ne,n3=0,1,2,3...).

(iii)

State Configuration # of States

ni_ ny ng | (No,Ni,Ny...)
0 0 3
0 4 ; | (2,0,0,1,0,0 .. H Possible single-particle energies:
3 0 0
0 1 2 Eo = hw/2: Py =12/30 = 4/10.
0 2 1 Ey = 3hw/2: P, =9/30 = 3/10.
Lo 2][(1,1,1,000...)] Ey =5hw/2: Py = 6/30 = 2/10.
1 2 0 Es =Thw/2: Py =3/30 =1/10.
2 0 1
2 1 0
11 1 | (0,3,0,0,0 ...)

Most probable configuration: l (1,1,1,0,0,0 )J

Most probable single-particle energy: | Ep = 5hw.

1
2

b) For identical fermions the only configuration is |(1,1,1,0,0,0 ...) (one state),| so this is also the most
Y g
probable configuration. The possible one-particle energies are

[Bo (P =1/3), E1 (Pi=1/3), B> (P=1/3))]

and they are all equally likely, so it’s a 3-way tie for the most probable energy.

(c) For identical bosons all three configurations are possible, and there is |one state for ea.ch.] Possible one-
Eo(Po =1/3),E1(Py =4/9), E2(P> = 1/9), E3(P3 = 1/9). | Most probable energy:

particle energies:
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Problem 5.24
Eq. 5.74 = Q = H —Nl-

Here N = 3, and d,, = 1 for all states, so: 1

Eq. 5.75 = Q = H AT

1- N,)!

Eq. 577¢Q?1_

(distinguishable),

(fermions),

(bosons).

(In the products, most factors are 1/0! or 1 / 11, both of which are 1, so I won’t write them.)

=6x — = . (distinguishable),
Configuration 1 (Nq; = 3, others 0): Q= 1 (_2)! _ @ (fermions),
Q= (bosons).
{ Q=6x % X % = (distinguishable),
. 17 1
Configuration 2 (Ns = 1, N3 = 2): _ v b :
Configuration 2 (N5 13=2):49Q= 1161 * 3T [0] (fermions),
L@ = (bosons).
] Q=6 xlgl!- X Ili 1: (distinguishable),
Configuration 3 (N; =2, Nyjg = 1): — I ;
Configuration 3 (N, w=1): 9 Q= ST X 1101 —@ (fermions),
Q= (bosons).
1
Q=6x ﬂ X ﬂ X — = @ (distinguishable),
Configuration 4 (N5 = N7 = Nyj7 = 1): Q- s 1'_0' % 11_01 _ . (fermions),
Q= (bosons).

All of these agree with what we got “by hand” at the top of page 231.




