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1. Introduction

We study the phase structure of the two-dimensional (2D) lattice Widom-Rowlinson
model. Let ={−1 0 +1}Z2

be the configuration space with product topology. The
Borel σ-algebra of is denoted byF . For ⊂ Z2, we consider ={−1 0 +1}
and its Borelσ-algebraF . We write ∼ if ∈ Z2 are adjacent, namely| 1 −

1| + | 2− 2| = 1. We say that and are (∗)adjacent and write
∗∼ if max{| 1 −

1| | 2− 2|} = 1. A configurationω ∈ is said to befeasibleif ω( )ω( ) 6= −1 for
all adjacent ∈ .

We write ⋐ Z2 if is a finite subset ofZ2. For ⋐ Z2 and a feasible bound-
ary conditionω ∈ , the finite volume Gibbs distributionµω

λ is defined by

µω
λ (σ) =

1
ω

λ

1{σ∗ω : feasible}

∏

∈

λσ( )2 σ( )

Here λ > 0 is a parameter calledactivity, and ∈ R is a parameter which plays a
similar role as the external field in the Ising model. The normalizing constant ω

λ

is called thepartition function. The configurationσ ∗ ω ∈ is defined by

σ ∗ ω( ) =

{
σ( ) if ∈
ω( ) if ∈

A probability measureµ on ( F) which satisfies theDLR equation

µ
(
· | F

)
(ω) = µω

λ ( · ) µ-a.a.ω ( ⋐ Z2)

is said to be aGibbs measure with parameter(λ ). The set of all Gibbs measures
with parameter (λ ) is denoted byG(λ ). It is well-known thatG(λ ) is a non-
empty compact convex set. We writeGex(λ ) for the set of all extremal Gibbs mea-
sures. (For the general properties of Gibbs measures, we refer to [4] or [11].)

Russo [12] introduced the infinite cluster method for studying the phase structure
of the 2D Ising model, which is the key step to a final answer ([1], [9]). In [5],
the structure of phases is described in terms of percolationand possible extensions


