Homework #2, Problem 5, 7, 9 in chapter 3

3.5) OVERHAUSEER EFFECT

Let UD be the energy of the reservoir when the energy of
the system is zero. Then, when the system has the energy
£, the reservoir has, by our supposition, the energy
Uy = & + og = Un - {l-a)s. The probability P{Es} to find
the system in a particular state with energy £g is then
proportional to the number of states of the reservoir with

the energy U, - [l—ujas,

0
P{ESI o gR[Uﬂ'{l-ﬂ]EE]r
with the same proportionality factor for all states.

Hence, instead of (2) and (3}):

P(ey) gplUy-(l-a)ey]  explogp[Us-(l-aje ]} .
Ble,) - 3ul0o-(1-a)e,] ~ explog(U,-(1-a)e,17 -~ (1)

If the entropy of the reservoir 1is expanded about U = Uy
as in (7):

D’R[UD-{].*‘E}E] = UR{UD} - {EURKEU}{I-H}E +

If this is inserted inte (51), one obtains, instead of

(9).

P{El} exp[-{l-u}slftj

P{Ez} - exp[-{l-m}zzftl !

which is eguiwvalent to (91).



3.7) ZIPPER FROEBLEM

(a) A state in which s links are open can be realized in
only one way. Thus the partition function is

Z =1+ exp(=-e/1) + exp(=2e/1) + ... + exp(=-Ne/1)
N s 1-xN+1
= X = —w—— , Where x = exp(-&e/t) . (93)
ég% 1=-x

{b) The average number of open links is

N
1 s _ d
= = Eéﬂsx =X 3% log 2 . {51)

N+l

If ¢ »>» 1, then x << 1, and we may neglect the term x
in (93) to obtain

<g» = - X %E log{l-x) = I§§ = 1/[exp(e/T) - 1]

This is of the form of the Planck distribution.

3.9) PARTITION FUNCTION FOR TWO SYSTEMS

can be com-
20 to
form the different states s of the combined system, with

Every state sl of system 1, with energy €y

bined with every state s2 of system 2, with energy Eg

energy e, = €., + £_,:



Z(1+2) = Y expl-e /1] = 20 2expl-(e  +e _,)/T]
S sl s2

= [Z exp(-¢_ /1 )] [Szzexp(-ssz/t)]

sl

Z2(1)z2(2)



