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Third-Body Perturbation

Using Single Averaged Model:

Application to Lunisolar Perturbations
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Abstract: In this paper, we considered the third-body perturbation using a
single averaged model to study the effect of lunisolar perturbations on high-
altitude Earth satellites. We combine two third-body perturbations. If no
resonance occurs with the Moon or the Sun, short period terms are eliminated.
In this way, we developed a semi-analytical study of the perturbation caused
in a spacecraft by a third body with a single averaged model to eliminate the
terms due to the short time periodic motion of the spacecraft. Several plots
will show the time histories of the Keplerian elements.
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1 Introduction

The effects of the gravitational attractions of the Sun and the Moon in the orbits of an
Earth’s artificial satellites have been studied in several papers. Kozai [8] writes down the
Lagrange’s planetary equations and the disturbing function due to the Sun and to the
Moon, including both secular and long periodic terms. Frick and Garber [4], using linear
analysis, show that the result of the lunisolar attraction is a change of the orbital plane
with small oscillations. Moreover, Musen [10] determines the long periodic disturbances
caused by the Moon and the Sun in the motion of an artificial satellite. Kaula [6] derived
general terms from the disturbing function for the lunisolar disturbance using equatorial
elements for the Moon and the Sun.
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