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1. Introduction

We study the phase structure of the two-dimensional (2Dic&awWidom-Rowlinson
model. LetQ ={-1,0, +1}Zz be the configuration space with product topology. The
Borel o-algebra ofQ is denoted by. For A C Z?, we considerQ, =-1,0, +1}*
and its Borelo-algebraZ,. We write x ~ y if x,y € Z? are adjacent, namelj; —
yi| +|x2 — y2| =1. We say thatx ang are)adjacent and writer ~ y if max{|x; —
yil, |x2—y2|} = 1. A configurationw € Q, is said to befeasibleif w(x)w(y) # —1 for
all adjacentx, y € A.

We write A € Z? if Ais a finite subset ofZ?. For A € Z? and a feasible bound-
ary conditionw € €, the finite volume Gibbs distributiop , , is defined by

1 o .
i an(0) = ——L{oww: feasibig [T A ehw.
AN eA

Here A > 0 is a parameter calledctivity, andz € R is a parameter which plays a
similar role as the external field in the Ising model. The raliming constantzZy , ,
is called thepartition function The configuratiorr xw € Q is defined by

B {a(x) if x €A,
oxw(x)= )
w(x) if x € A“.

A probability measure. on (2, ) which satisfies thdOLR equation
p(- 1 Fae) @) =pion()  praaw (A €77

is said to be aGibbs measure with parametép, 4). The set of all Gibbs measures
with parameter X, #) is denoted byG(A, ). It is well-known thatG(A, k) is a non-
empty compact convex set. We writg«(\, i) for the set of all extremal Gibbs mea-
sures. (For the general properties of Gibbs measures, we teef4] or [11].)

Russo [12] introduced the infinite cluster method for stadythe phase structure
of the 2D Ising model, which is the key step to a final answel, ([2]). In [5],
the structure of phases is described in terms of percolatiwh possible extensions



