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Mean-motion resonance (MMR) is the dynamical situation in character-
ized by commensurability between the orbital periods of two celestial bod-
ies. Effects of bodies’ interaction in the resonance are very different from
non-resonant case. The study of MMR is very important, in particular, for
problems of formation and stability of the solar system.

The commensurability p+¢q: p (p € N, g € Z) is referred to as resonance
of order |g|. Systems with the first order MMR are usually considered to be
integrable [1]. However, there is evidence that dynamics of Pluto, which is in
2: 3 orbital resonance with Neptune, is chaotic [2]. In this work, it is shown
that integrability of the problem is a consequence of a rough approximation.
General non-planar case within the circular restricted three-body problem
is considered. The model Hamiltonian describing evolution of the system in
the first order MMR more accurately is introduced. Following the technique
originated from [3, 4], canonical variables are divided into slow and fast and
the averaging method is applied to study long-term evolution of the orbit.

It is shown that the phase space of the system contains a region with
adiabatic chaos. Some characteristics of emerging chaos are calculated,
classification of all possible long-term evolution scenarios is presented and
bifurcations in phase portraits of the system are analyzed.
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