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Abstract

A problem of motion of mutually gravitating rigid body and massive point is considered. Assuming a
mass distribution of the body being irregular one discusses possibilities of description of the potential of
attraction using real number field extensions. Existence and stability of steady rotations of the system are
investigated within simplifying assumptions concerning mass distribution. Bifurcations of steady motions
are discussed in connection of existence and stability of the detected libration points.

Difficulties related to description of motion in a vicinity of bodies with irregular mass distributions are
known [1]. Importance of overcoming of related problems became more clear within the recent Rosetta
mission. In particular, there is a question about sufficiency of representation of a comet nuclei as a
gravitating dumbbell [2,3].

The “dumb-bell” representation can be modified by introduction of “complexified potentials” ([4,5]).
Within this approach one effectively uses “complex dipoles” possessing relatively unexpected properties
in comparison to the classic real-valued dipole. These properties are also discussed.

The approach based on using complex dipoles seems reasonable for the potential approximation of
oblate bodies, arises to the beginning of the space age [6]. Introduced in [7] and studied in [8,9], this
approach was effectively used for analytical description of satellite motions in vicinity of oblate planets.
This turned out being possible because of integrability of the two fixed-centers problem.

In contrast to the satellite dynamics under attraction of an oblate planet, dynamics of the considered
problem looks non-integrable. Complexity of its dynamics is demonstrated via numerical simulation.
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