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Stochastic Poisson-Sigma model

RÉMI LÉANDRE

Abstract. We produce a stochastic regularization of the Poisson-Sigma model
of Cattaneo-Felder, which is an analogue regularization of Klauder’s stochastic
regularization of the Hamiltonian path integral [23] in field theory. We perform
also semi-classical limits.
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1. Introduction

Let us consider a manifold M endowed with a Poisson structure, a bilinear map {., .}
from the space of smooth functions on the manifold into the space of smooth func-
tions on the manifold, anticommutative and satisfying the Jacobi relation. Bayen,
Flato, Fronsdal, Lichnerowicz and Sternheimer [6, 7] have introduced the so-called
program of deformation quantization. These authors get the following formal se-
ries:

f ∗ g =
∑

inhn Pn( f, g). (1.1)

The Pn’s are differential operators. This series is diverging. The program of defor-
mation quantization was carried out by Kontsevich [24]. We refer to the survey of
Dito-Sternheimer about this topic [17].

Cattaneo-Felder [15] have established the link between Kontsevich formula
and quantum field theory. Let us suppose that the manifold is R

d . They consider
the so-called Poisson-Sigma model. Let us recall how it is constructed: we consider
the disk D, 3 points ∞, 1, 2 on the boundary of the disk. They consider the space of
forms η on D and the space of maps X from D into R

d . Let αi, j be the components
of the Poisson structure on R

d . Let (t, s) = S be the polar coordinates on D:
t ∈ [0, 1], s ∈ S1. Cattaneo-Felder consider the action:∑

i

∫
D

ηi (S) ∧ d Xi +
∑
i, j

∫
D

αi, j (X)ηi ∧ η j = S(X, η) (1.2)
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