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Introduction

The Restricted Three Body Problem is a model equation for motion of
a massless particle in the gravitational force of two large primaries. It
attracts attention of many researches also because of its applicability
to space missions, for instance the Genesis mission.

Main results

The system is given by 
ẍ− 2ẏ = ∂Ω(x,y,z)
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Our study is devoted to the analysis of an extended neighborhood for
the collinear equilibrium points of The Restricted Three Body Prob-
lem. It was observed by Robert Farquhar that there is a family of
symmetric, periodic orbits, parameterized by the amplitude ’z’. These
orbits are called Halo orbits. Although they were found numerically,
they have never been proven. We propose an algorithm for rigorous
validation that the family of Halo orbits bifurcates from the family
of well known planar Lyapunov orbits. We also give an algorithm for
rigorous continuation of the family of Halo orbits. The method uti-
lizes rigorous computation of higher order derivatives of well chosen
Poincare map with symmetry properties of the system. As an applica-
tion we give a computer assisted proof that the Halo orbits bifurcate
from the family of Lyapunov orbits for wide range of the parameters
µ that stand for the relative mass ratio of the two main bodies. For µ
corresponding to the Sun-Jupiter system we give a proof of the exis-
tence of a wide continuous branch of Halo orbits that undergo period
doubling bifurcation for some large amplitude ’z’. The computer as-
sisted proof uses rigorous ODE solvers and algorithms for computation
of Poincare maps from the CAPD library.
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