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Abstract. We extend, refine and give simple proofs of some recent results on
the validity of global Markov properties for classical spin systems. One of the
new results is that there is a global Markov property that is satisfied by
equilibrium states in general. The proof of this establishes formulas for the
entropy and free energy that show that these quantities are, for d-dimensional
systems, given in terms of (d — 1)-dimensional systems. Furthermore, we show
that global Markov properties imply the absence of some types of symmetry
breaking.

1. Introduction

Consider a classical spin system on Z¢ with a translation invariant interaction-

round-faces potential @ = {(DX}XCZd on the configuration space 2 =0Q2°,
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where €, is a finite set and @y:Qy=0Q¥ >R are real functions. A state p is a

Gibbs state for the potential @ if it satisfies the DLR equations,

B A(OAl04c) = ZL exp[ — Hp(04) — W(04,04)]
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for each finite A < Z¢, where A° is the complement of A, W, is the function on
0, x Q,. defined by

Wi(04,04) = Z Dy(oy),
XXNnA#¢P
XA

and where Z, _is determined by the normalisation

z Woalos) =1.
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