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Abstract

Space trajectories for the flight between the Earth and the geostationary equatorial orbit (GEO) with
the lunar gravity assist are studied in the paper. The “detour” scheme for this flight is often better
essentially from the energy point of view than the “direct” one [1-5]. The main attention is paid to the
problem of the spacecraft re-entry from the GEO to the Earth. An “exact” numerical method in frame
of four-body problem (Earth-Moon-Sun-particle) and a qualitative method of the point Moon’s sphere of
influence are used for the analysis.

The sets of these trajectories are constructed with the osculating perigee radius of the final orbit at
the entrance to the Earth atmosphere as a parameter that is varied from zero to about the Earth radius.
They can be used for the spacecraft destruction at the Earth atmosphere and for its soft landing on the
Earth surface.

The trajectories with the flyby of the Moon near both ascending and descending nodes of the lunar
orbit relatively the Earth’s equator plane are presented. There are analyzed the peculiarities which are
caused by the fact that the geographic longitude of the spacecraft on the GEO is fixed. The trajectories
are presented for the case of a given geographic longitude of the spacecraft at the initial time.

An analysis of permissible deviations in initial data because of the rocket errors is given for the re-entry
trajectory with a normal nominal entrance to the Earth atmosphere. It is shown that the permissible
errors are large enough, and these trajectories can be implemented without the orbital correction.
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