
Exercises in Statistical Mechanics

Based on course by Doron Cohen, has to be proofed
Department of Physics, Ben-Gurion University, Beer-Sheva 84105, Israel

This exercises pool is intended for a graduate course in “statistical mechanics”. Some of the
problems are original, while other were assembled from various undocumented sources. In partic-
ular some problems originate from exams that were written by B. Horovitz (BGU), S. Fishman
(Technion), and D. Cohen (BGU).

====== [Exercise 2345]

Baruch’s A26.

Polymer in two dimensions: Configurations of a polymer are described by a set of vectors ti of length a in two
dimensions (for i = 1,...,N), or alternatively by the angles φi between successive vectors, as indicated in the figure
below. The energy of a configuration {φi} is

H = −κ
N−1∑
i=1

ti · ti+1 = −κa2
N−1∑
i=1

cos φi

(a) Show that 〈tn · tm〉 = a2e−|n−m|/ξ and obtain an expression for the ”persistence length” aξ; you can leave the
answer in terms of simple integrals.

Hint: Show tn · tm = a2Re {ei
Pm−1

j=n φj}.

(b) Consider the end-to-end distance R as illustrated in the figure. Show that for N � 1, 〈R2〉 = a2Ncoth(1/2ξ).
[Note:

∑n
j=1 xj = x1−xn

1−x ]


