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Abstract. Analyticity of correlation functions for the two-dimensional Ising
model as a function of the inverse temperature except for the singularity at the
critical temperature is proved. A crucial step is the establishment of the
correspondence between extremal equilibrium states of the model and pure
ground states of a one-dimensional spin system below the critical temperature
T.. An exact decay rate of the clustering property along axes is also determined
for all T+ T,

1. Main Results

We consider the two-dimensional Ising model with the Hamiltonian
H(é):-— Z(Jléij€i+1,j+‘]2€ijéi,j+1)9 (11)
t,J

where &;= =1, (i,j)eZ? and J’s are real constants. We are interested in the
thermodynamic limit (L, M — 00)

wy(F)=Hm<{F> . (Fdpy=Zpy by F(&)e PH™® (1.2)

Ziy= % exp—fH"™(&), (1.3)

in which H*™ denotes (1.1) with the sum over &, with (k,[)e[—L, L] x [ — M, M]
and we consider an arbitrary polynomial F(£) of a finite number of &’s, which we
call a strictly local observable.

There is a critical inverse temperature . such that ), is the unique equilibrium
state for || <, while there exist two extremal equilibrium states ;. with

Y= +p;-)/2 (1.4)

for |B|>B. [1, 12]. Our main result is as follows:



