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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 < s, < 1 be located at the points k = 0,1,2,...,N on
the line subject to the nearest-neighbor interaction

He = JIn 20(1 — |sps]) (1)
In studying the partition function of the system as a function of the spin
at k = 0, which is held fixed, one analytic result has been found which is

presented here as of possible intrinsic interest.
In the thermodynamic limit the partition function is

Z(so) = }im 2N fl dsy - J: dsy exp{—ﬁ](ln 2mN — BJ ki In(l — sk_lsk)}
- 0 0 =1
@)

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

Z(s) = 2e-#1mn L dt (—l—f(-’;)t—yﬁ 3
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An exact solution to this equation has been found for only one nontrivial
case: BJ = 1, where

Z(s0) ~ 2%(1 — |sof) =™ *K(}so]*"*) @

and K denotes the complete elliptic integral of the first kind. Since Z(s,) is
singular at s, = + 1 we are led to the conjecture that this system undergoes
an ordering transition when the end spin is held fixed at 4 1.
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