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In this paper, we prove that at every energy level the anisotropic Kepler problem with small
anisotropy has two periodic orbits which bifurcate from elliptic orbits of the Kepler problem
with high eccentricity. Moreover we provide approximate analytic expressions for these periodic
orbits. The tool for proving this result is the averaging theory.
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1. Introduction

The anisotropic Kepler problem is a modified model
of the Kepler problem. This model can be used to
describe the motion of two-body in an anisotropic
configuration plane under a mutual gravitational
attraction described by Newton’s universal law of
gravitation.

The anisotropic Kepler problem comes origi-
nally from quantum mechanics, in this model the
flat space is replaced with an anisotropic one, it was

introduced by Gutzwiller [1981, 1973, 1977, 1971],
and later studied by other authors, see for instance
Devaney [1978, 1981, 1982], Casasayas and Llibre
[1984], and Vidal [2001].

Gutzwiller in his researches wanted to find an
approximation of the quantum mechanical energy
levels for a chaotic system. He chose to study the
anisotropic Kepler problem because it is a chaotic
system and it is considered one of the most suit-
able models to study physical phenomena found in
semiconductors.
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