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To examine boundary effects in phase transitions, the following simple 
one-dimensional model has been considered. Let particles characterized by a 
continuous spin - 1  ~< sk ~< 1 be located at the points k = 0,1,2 ..... N on 
the line subject to the nearest-neighbor interaction 

~ , k ,  = J l n  2rr(1 - lsesk, I) (1) 

In studying the partition function of the system as a function of the spin 
at k = 0, which is held ~Lxed, one analytic result has been found which is 
presented here as of possible intrinsic interest. 

In the thermodynamic limit the partition function is 

( ~0 ~ ex~( ~ ~ } Z(so) = lira 2 s _ dsl ... dsN - /3J( ln  2~r)N - / 3 J  In (1 - lsg) 
N--~ cO J0 k = l  

(2) 

where/3 is the inverse temperature. This quantity satisfies the singular in- 
tegral equation 

f] z(t) (3) Z(s)  = 2e -B~lnz: dt (1 - st) aJ 

1 Department of Applied Mathematics, University of Waterloo, Waterloo, Ontario, 
Canada. 

3 7 3  

�9 1975 Plenum Publishing Corporat ion,  227 West  17th Street, New York ,  N.Y.  10011. No  part  o f  this publica- 
tion may  be reproduced,  stored in a retrieval system, or  transmitted,  in any form or  by any means,  electronic, 
mechanical,  photocopying,  IRier0filming, recording, or  otherwise, without written permission o f  the publisher. 



374 M, L. Glasser 

An exact solution to this equation has been found for only one nontrivial 
case(l): f lJ  = 1, where 

Z(so)  ,,~ 2N(1 - Is01)-l/2K(l~ol 1'~) (4) 

and K denotes the complete elliptic integral of the first kind. Since Z(so) is 
singular at So = + 1 we are led to the conjecture that this system undergoes 
an ordering transition when the end spin is held fixed at + 1. 
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