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Abstract: Let Ga be the free lattice field measure of mass m0 on aZd, and : φx : be
the corresponding fourth Wick power of the lattice field φx. Let g G Co(Rd), g ^ 0,
be a given function and a! = a!(a) ^ a satisfy: limα_+o+ a! — 0 and a!Zd C aZd.
We prove that if d ^ 3, or d — 2 and limβ^o+ d\ logα|2 = oo, then {a/d Σx(ΞafZd gx

: φx :} satisfies the central limit theorem: there is V(a, af) with limfl^0+ V(a, ar) =
oo such that the distribution of V(a, af)~xald ΣX£a'zd 9* Φx u n ( i e r Ga is conver-
gent to the standard normal distribution, as a —> 0+.

1. Introduction

Let Ga be the free lattice field measure of mass m0 > 0 and lattice spacing a > 0
on aZd = {ax : x G Zd}, and let ( ) G a denote the expectation with respect to Ga.
Let

C^(x-y)=(φxφy)Ga.
Ga is thus the (lattice) Gaussian measure with covariance C^a\ It is easy to show
that (see [Si, BFS])
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C(a\x - y) = (2πΓd J ml + 2a~2Σ (1 - cosakj)
ik' {x~eik'

with k = (k\,...,kd). Let : φ\ : be the fourth Wick order of φX9 i.e.

: φ x : = φ 4

x - 6φ2

x(φ2

x)Ga+3(φ2

x)
2

Ga .

Let g(}> 0) G C0(Rd) be a given function and a' = a!{a) satisfy: a'Zd c αZ^ and
limα_>o+ β ; = 0. From this we can see that a1 ^ a. For simplicity we also assume
that limα^o+ ^ exists. The main aim of this paper is to discuss conditions on a
and a' such that the central limit theorem holds for the system {ξ(a, a')}, where

ξ(a,a') = afd £ gx : φ4

x : .
x£a'Zd


