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The dynamics around the collinear equilibrium points of the RTBP
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Abstract

This paper is devoted to the analysis of an extended neighborhood of the collinear equilibrium points of the restricted three
body problem. The analysis is done using numerical tools for the determination of periodic orbits and invariant 2D tori. All
the relevant information of the neutrally stable behavior of the dynamics in the vicinity of the three libration points is given.
The results in this paper extend those given in [Physica D 132 (1999) 189], since they avoid the convergence restrictions of
the semi-analytical approach used in this reference. © 2001 Elsevier Science B.V. All rights reserved.
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1. Introduction

Much attention has been paid in the past to the study of motion in the vicinity of the collinear equilibrium points
of the restricted three body problem (RTBP). This is because part of the dynamics of the RTBP is “organized” by
the equilibrium points and their invariant unstable and stable manifolds (see [13,14]). Another reason, useful for
applications, is that near these points there are orbits which have nice properties for spacecraft missions, since they
can be used to set permanent observatories of the sun, the magnetosphere of the earth, links with the hidden part of
the moon, and others.

The goal of this paper is to perform a systematic and, as far as possible, complete study of the dynamics in a
large neighborhood of the three collinear equilibrium points for different energy levels. Because of its interest for
spacecraft mission design, all the study has been done for the value of the mass parameter . = 0.012150585,
corresponding to the earth—-moon system. In a forthcoming paper, we will show how the dynamics around these
equilibrium points evolves with u as well as how it varies when more perturbing bodies are included in the model.

The collinear libration points behave, linearly, as the product of two centers by a saddle. Hence, one can expect
families of periodic orbits which in the limit have frequencies related to both centers: wp and wy (called planar and
vertical frequencies, respectively). This is assured by the Lyapunov center theorem, unless one of the frequencies
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