Communications in
Commun. Math. Phys. 97, 583-594 (1985) Mathematical
Physics
© Springer-Verlag 1985

Intersections of Random Walks
in Four Dimensions. IT*

Gregory F. Lawler
Department of Mathematics, Duke University, Durham, NC 27706, USA

Abstract. Let f(n) be the probability that the paths of two simple random walks
of length n starting at the origin in Z* have no intersection. It has previously
been shown that f(n)<c(logn)~ /2. Here it is proved that for all r>3,

lim (logn)" f(n) = co.

1. Introduction

Let S,(n, w) and S,(n, w) be independent simple random walks starting at the
origin in Z* (for definitions see [1]), and let IT,, IT, denote the paths of the walks

Hi(aa b)=Hi(a: ba w)={Si(na a)):a<n<b} s
II[a,b]=II[a,b,w]={S{n,w):a<b<b},
and similarly for IT,(a,b] and I1,[a, b).
The probabilities that the paths I1; intersect were studied in [1]. This paper
follows up on that paper by giving a proof of a conjecture made. Let

J(m)=P{I1,[0,n]"I1,(0,n] =0} .

In [1] it was shown that there exist ¢, ¢, >0 satisfying

¢,(logn) ™' < f(n) Scy(logn) ™12, (1.1)
and it was conjectured for r>3, that
lim (logn) f(n)=o0 . (1.2)

Here we prove (1.2).
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