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3.28, (a) When one of the oscillators is in the quantum state n, the energy left for the remaxmng (N-1
oscillators is E — ( )hw the corresponding number of quanta to be distributed among these oscillators is

R-n; see eqn. (3.8.24). 'The relevant number of microstates is then given by the expression
(R-n+N-2)l/ (R-n)!(N—2)!. Combined with expression (3.8.25), this gives
(R-n+N-2)! L(R+N-1)!

b= ®RomiN=2) TRV D! M
It follows that
S e N . e
P ___R-n R _ n

p, R-n+N-2 R+N n+l’

By iteration, p, = p,{n/ (n+1)}" .

Going back to eqn. (1), we note that
N-1 _ N __71
R+N-1 R+N n+l’

Py =
which completes the desired calculation.
S(N-l)—l

(b) The probability in question is proportional to gy_,(E—¢), i.e. to (E— 8)5 . For 1<< N , this

Y
is'essentially proportional to (1~ £/ E)*  and, for £<< E, to e™""% .

3.29. The partition function of the anharmonic oscillator is given by
1 - = _ ] 2
0B=-] [e™dpdg H=Lveq -gg-f4'} .
h: - 2m
The integration over p gives a factor of \/2m / B . For integration over g, we write

7Pt PUTI) = b’ [l +P(sq’ +fq‘)+%ﬁ2(gq’ +fq‘)’+-~-} ;

the integration then gives

1 3| =n 1,15 =

—+ff = |t =t
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It follows that

2Zm 3f ISg
1+ —+...],
so that
3f ng2

£n Q,(B) = const. --ln/3+4ﬁc2 165"



whence R
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Next, the mean value of the dlsplacement q is given by

(@)= J J exp(—ﬁH)qdpdq/ [~ I exp(-pH)dpdg .

In the desired approximation, we get

(9) =ﬁgj ad ‘dq/ [e* e dg
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