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Abstract

Under the scope of the non-planar restricted circular three-body problem
(Sun-Jupiter-asteroid) we consider the asteroid’s dynamics near 3:1 mean-
motion resonance with Jupiter. The evolutionary equations, used to inves-
tigate the secular effects, are obtained through double averaging — over the
orbital motions and over the rotations/oscillations of the resonant argument.
In general such an averaging can be done only numerically.

The validity of the evolutionary equations over the large time span is closely
connected with the conservation of the adiabatic invariant peculiar to the
original system. The qualitative changes in the resonant angle behavior
(transitions from the rotations to oscillations and vice versa) lead to vio-
lation of the adiabatic invariance. As a result the large region of chaotic
motions appears in the system’s phase space. In [1, 2] the adiabatic chaos
at 3:1 mean-motion resonance was discussed in context of elliptic restricted
three-body problem. We study the properties of the adiabatic chaos region
in the phase space of non-planar circular problem under the same resonance
conditions.
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