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Abstract: Let pf , denote the grand canonical Gibbs measure of a lattice gas in
a cube of size L with the chemical potential 4 and a fixed boundary condition.
Let ug , be the corresponding canonical measure defined by conditioning “%, a
on Y .7 =n. Consider the lattice gas dynamics for which each particle per-
forms random walk with rates depending on near-by particles. The rates are chosen
such that, for every n and L fixed, uf , is a reversible measure. Suppose that the
Dobrushin—Shlosman mixing conditions holds for ,ul“f’cl for all chemical potentials
4 € R. We prove that [ flog fd Ky, < const. L2D( \/? ) for any probability den-
sity f with respect to ug ,; here the constant is independent of n or L and D
denotes the Dirichlet form of the dynamics. The dependence on L is optimal.

1. Introduction

Suppose that £ is the generator of a dynamics and that p is an invariant measure.
The Dirichlet form of a function g is defined by

D(g)=—[g%gdu.

As only the symmetric part of the generator enters in this definition, we may as
well assume that the dynamics is reversible, i.e., £ is symmetric with respect to
1. A logarithmic Sobolev inequality for this system states that the entropy of a
probability density f with respect to x4 can be bounded by a constant multiple of
the Dirichlet form, namely,

[ flog fdu < kD(/f).

It is well-known that the logarithmic Sobolev inequality is equivalent to the
hypercontractivity of the semigroup and thus it provides certain information on the
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