INSTITUTE OF PHYSICS PUBLISHING NONLINEARITY

Nonlinearity 16 (2003) 855-881 PII: S0951-7715(03)38971-6

On the time function of the Dulac map for families of
meromorphic vector fields

P Mardesi¢!, D Marin?* and J Villadelprat’>

! Laboratoire de Topologie, Faculté des Sciences Mirande, Université de Bourgogne,
21078 Dijon, France

2 Dept. de Matematiques, Facultat de Ciencies, Universitat Autonoma de Barcelona,
08193 Bellaterra, Barcelona, Spain

3 Dept. d’Enginyeria Informatica i Matematiques, ETSE, Universitat Rovira i Virgili,
43007 Tarragona, Spain

Received 3 July 2002, in final form 16 January 2003
Published 7 March 2003
Online at stacks.iop.org/Non/16/855

Recommended by L Bunimovich

Abstract

Given an analytic family of vector fields in R? having a saddle point, we study
the asymptotic development of the time function along the union of the two
separatrices. We obtain a result (depending uniformly on the parameters) which
we apply to investigate the bifurcation of critical periods of quadratic centres.
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1. Introduction and setting of the problem

The aim of this paper is to calculate the first terms in the development of the time function
of the passage around a saddle point of a family of meromorphic vector fields. A good scale
permitting a uniform development (with respect to the parameter) involves the compensator
function of Ecalle—Roussarie. The study was motivated by the necessity of such a result for
the investigation of the bifurcation diagram of the period function of quadratic centres. Let
{X,, n € A} be the family of quadratic vector fields having a centre at the origin (parametrized
by means of the coefficients), the problem is to decompose the parameter space as A = | J V;
in such a way that if ;; and p, belong to the same set V; then the period function of the centre
of X, and the one of X, are qualitatively the same. With this we mean that their critical
periods are equal in number, character (minimum or maximum) and distribution.
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