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The Study on the Motion of an Artificial Earth Satellite under the
Gravitational Attractions of the Sun and Moon

By Sumio TakeucHI and Koichi MATSUSHIMA

Abstract

The effects of the gravitational attractions of the sun and moon on the motion of an
artificial earth satellite are investigated using Lagrange's planetary equations.

The complete gravitational disturbing function expressed in osculating elliptic elements
is used.

As regards the orbital elements of the disturbing body, it is assumed that the semi-
major axis, the eccentricity and the inclination of the orbital plane are constants and that
the longitude of the ascending node, the argument of the perigee and the mean anomaly
are linear functions of time.

Neglecting the coupling effects between the oblateness of the earth and the attraction
of the disturbing body, perturbations of the first order are determined.

The theory is applied to the orbit of a geostationary satellite and the variations of
orbital elements are calculated. On the basis of the results of computations, the initial
conditions giving orbits that have inclination variations amounting to a few degrees for
two or three years are determined.
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