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Abstract. Stationary measures for probabilistic cellular automata (PCA’s)in d
dimensions give rise to space-time histories whose statistics may naturally be
described by Gibbs states in d+1 dimensions for an interaction energy #
obtained from the PCA. In this note we study the converse question: Do all
Gibbs states for this # correspond to statistical space-time histories for the
PCA? Our main result states that the answer is yes, at least for translation
invariant or periodic Gibbs states. Thus ergodicity questions for PCA’s can, at
least partially, be formulated as questions of uniqueness of Gibbs states.

1. Introduction

Probabilistic Cellular Automata (PCA’s)— which include the deterministic ones as
special cases — are interesting subjects of study both mathematically and as models
of various phenomena [1-6]. In this note we study some aspects of the connection
between PCA’s in d dimensions and statistical mechanical Gibbs states in (d + 1)
dimensions [7, 8], the extra dimension being the discrete time. Our objective is to
facilitate the transfer of information, particularly rigorous results, between these
subjects.

The state space of our PCA is the set of spin configurations ¢ on a
d-dimensional lattice, at each site of which there is a spin variable which takes on a
discrete set of values. We shall consider for concreteness the lattice Z¢ and Ising
spin variables taking on the values of + 1. The PCA describes a stochastic discrete
time evolution of the spin configuration on Z¢. We denote the value of the spin at
siteieZ* at time ne Z by 6, ;= + 1, and write g, = {0, ;} for the spin configuration
at time n.
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