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Abstract: Let G, be the free lattice field measure of mass mg on aZ¢, and : qﬁ,‘: : be
the corresponding fourth Wick power of the lattice field ¢,. Let g € Co(R?Y), g = 0,
be a given function and o’ = a'(a) = a satisfy: lim,_o+ @’ =0 and a’Z% C aZ?.
We prove that if d > 3, or d = 2 and lim,_,o+ @’|loga|? = oo, then {a’ veazd Ox
: ¢ :} satisfies the central limit theorem: there is ¥(a, @’) with lim,_o+ V(a, a’) =
oo such that the distribution of V(a,a’)™'a"? " (.74 gx : ¢} : under G, is conver-
gent to the standard normal distribution, as a — 07,

1. Introduction

Let G, be the free lattice field measure of mass my > 0 and lattice spacing a > 0
on aZ¢ = {ax:x € Z%}, and let ( - )5, denote the expectation with respect to G,.

Let
C(a)(x - y) = (d’xd)y)G,,-
G, is thus the (lattice) Gaussian measure with covariance C@). It is easy to show
that (see [Si, BFS])
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CO%—y)=n)™ [ |mi+2a2> (1 —cosak;)| &% " dk,
j=1
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with k = (ky,...,kq). Let : ¢? : be the fourth Wick order of ¢, i.e.
Loy = ¢y — 663836, + 3805, -
Let g(= 0) € Co(RY) be a given function and o’ = a/(a) satisfy: a’Z? C aZ¢ and
lim,_¢+ @’ = 0. From this we can see that @’ = a. For simplicity we also assume
that lim, .o+ ;; exists. The main aim of this paper is to discuss conditions on a
and o’ such that the central limit theorem holds for the system {&(a, a’)}, where

Had)=a' Y g.: ot .
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