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Zero-Range-Exclusion Particle Systems

Kohei Uchiyama

§1. Introduction

Let Ty denote the one-dimensional discrete torus Z/NZ represented
by {1, ..., N}. The zero-range-exclusion process that we are to introduce
and study in this article is a Markov process on the state space XN :=
ZEN (Zy ={0,1,2,...}). Denote by n = (7,2 € Tn) a generic element
of XN, and define

& = l(nz > 1)

(namely, &, equals 0 or 1 according as 1 is zero or positive). The process
is regarded as a ‘lattice gas’ of particles having energy. The site z is
occupied by a particle if £, = 1 and vacant otherwise. Each particle has
energy, represented by 7, which takes discrete values 1,2,... If y is a
nearest neighbor site of x and is vacant, a particle at site z jumps to y at
rate Cex(7):), where cex is a positive function of K = 1,2,... Between two
neighboring particles the energies are transferred unit by unit according
to the same stochastic rule as that of the zero-range processes. In this
article we shall give some results related to the hydrodynamic scaling
limit for this model. ‘

To give a formal definition of the infinitesimal generator of the pro-
cess we introduce some notations. Let b = (z,y) be an oriented bond
of Ty, namely = and y are nearest neighbor sites of Ty, and (z,y)
stands for an ordered pair of them. Define the exclusion operator my
and zero-range operator V, attached to b which act on f € C(XN) by

mof(n) = f(Sbn) — f(n) and Viuf(n) = F(Skn) — f(n)

where the transformation S¢,_: XN s X'V is defined by

Ny, if z=uz,
(ngn)z = Nz if z =y,
Nz, otherwise,
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