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Instability phenomena in the restricted three body problem

M. Guàrdia⇤

One of the oldest problems in dynamical systems is to under-
stand whether the Solar system is stable or unstable, and more
generally what kind of stable/unstable motions the Newton law
of gravitation can create. In this talk I will explain two types of
unstable behavior for the simplest non-trivial model in Celes-
tial Mechanics: the restricted planar three body problem, which
models the motion of a body of very small mass (an Asteroid,
a comet) under the influence of two bodies with a big mass.

The first problem will be the unstable motion along mean mo-
tion resonances. This instability phenomenon gives a possible
explanation of the existence of the Kirkwood gaps in the As-
teroid belt which exists in the Solar system between the orbits
of Jupiter and Mars.

The second problem will be the existence of oscillatory mo-

tions. These are orbits which leave every bounded region but
which return infinitely often to some fixed bounded region.
In other words, orbits whose norm has a superior limit equal
to infinity and an inferior limit equal to some real number.
Such motions are considered simplified models of the motion
of comets.

I will show how the same dynamical systems tools allow us to
understand both phenomena. Studying certain invariant mani-
folds which dynamical systems may possess, we will construct
“roads” in phase space along which one can find unstable or-
bits.

This talk is based on joint results with J. Féjoz, V. Kaloshin, P.
Martin, T. M. Seara, P. Roldan and L. Sabbagh
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