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Precise relative dynamics model of a lunar probe
and its application

JING WuXing & GAO ChangSheng

School of Astronautics, Harbin Institute of Technology, Harbin 150001

A precise dynamical model to describe the relative motion of a lunar probe in a rotating coordinate system is
presented. Real celestial mechanics background of the sun, the earth and the moon is considered. An accurate and
simple formula of the absolute angular velocity of the rotating coordinate system Including solar gravitational
perturbation is derived. The model would be the one for elliptical restricted three-body problem if the solar
gravitation was neglected, and the one for circular restricted three-body problem if the lunar orbit eccentricity was
zero. An iterative method to calculate accurate collinear and triangular Lagrange points, which are relevant to the
Julian date and time period concerned, was established. The model can be used to design transfer orbit to the moon
passing through the Lagrange points.

lunar probe, relative orbital dynamics, Lagrange point, four-body problem, solar gravitational perurbation
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