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An Rd-valued, d ≥ 1, Lévy process {Lt}t≥0 de�ned on a probability space (Ω,F ,P) is

said to be transient if lim
t→∞
|Lt| = ∞ P-a.s. and recurrent if lim inf

t→∞
|Lt| = 0 P-a.s. It is

well known that every Lévy process is either transient or recurrent.

Further, every Lévy process {Lt}t≥0 can be completely and uniquely characterized

through the characteristic function of a single random variable Lt, t > 0, that is, by the

famous Lévy-Khintchine formula we have

E[exp{i〈ξ, Lt〉}] = exp{−tψ(ξ)} for all t ≥ 0,

where

ψ(ξ) = i〈ξ, b〉+
1

2
〈ξ, cξ〉+

∫
Rd

(
1− exp{i〈ξ, y〉}+ i〈ξ, y〉1{|y|≤1}(y)

)
ν(dy).

The characterization of the transience and recurrence property in terms of the character-

istic exponent ψ(ξ) is given by the well-known Chung-Fuchs criterion: A Lévy process

{Lt}t≥0 is transient if and only if∫
{|ξ|<a}

Re

(
1

ψ(ξ)

)
dξ <∞ for some a > 0.

In many cases this criterion is not applicable, that is, it is not always easy to compute

the above integral. In this talk, we present a transience condition for a class of one-

dimensional symmetric Lévy processes in terms of the Lévy measure ν(dy).

Theorem 1. Let {Lt}t≥0 be a one-dimensional symmetric Lévy process with the Lévy

measure ν(dy) = f(y)dy or ν(n) = pn, where f(y) is such that f(y) > 0 a.e. and {pn}n≥1
is such that pn > 0 for all n ≥ 1. Then, {Lt}t≥0 is transient if∫ ∞

1

dy

y3f(y)
<∞ or

∞∑
n=1

1

n3pn
<∞.

As a simple consequence of Theorem 1 we get a new proof for the transience property

of one-dimensional symmetric stable Lévy processes.

Corollary 1. A one-dimensional symmetric α-stable Lévy process is transient if α < 1.

Also, let us remark that the analogous transience condition holds for one-dimensional

symmetric random walks.
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