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Orbit Prediction and Dynamical Analysis of Phobos

GAO Wutong', XIE Pan?, YAN Jianguo®

(1. School of Geodesy and Geomatics, Wuhan University, Wuhan 430070, China;
2. Shanghai Institute of Satellite Engineer, Shanghai, 201100, China;

3. State Key Laboratory of Information Engineering in Survey, Mapping and Remote Sensing, Wuhan University, Wuhan, 430070, China)

Abstract: In this paper, numerical integration is used to calculate and predict the orbit of one of the Martian moons, Phobos.

First, the considered force models, parameters and integration methods are introduced. Then the effect of different force models

and parameters are analyzed by simulation, and a suggested model is given according to the analysis result. Finally, the difference

in position and orbital elements between the proposed model and existing ephemeris is compared. The result shows the same order in

magnitude in comparison with the difference of the ephemeris themselves, which proves the precision and reliability of the proposed

model. The Phobos dynamical force models analysis and the orbit prediction will help to the exploration missions of Phobos.

Keywords: Phobos: orbit prediction; gravity field; ephemeris; numerical integration

Highlights:

® The algorithm design of Phobos orbit prediction model is accomplished.

® The effect of the force models to Phobos are analyzed quantitatively.

® The max distance difference of Phobos orbit between the model and existing ephemeris is less than 8 km in 10 years
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