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Simulation and Analysis of Martian Explorer Orbits
Based on the New Gravity Field Model MRO120D

ZHONG Zhen'?, LIU Zi-heng’

1. School of Physics and Electronic Science, Guizhou Normal University s Guiyang 550001, China ;
2. Guizhou Provincial Key Laboratory of Radio Astronomy and Data Processing , Guiyang 550025, China ;
3. Department of Physics and Hydropower Engineering , Gansu Normal University for

Nationalities , Hezuo Gansu 747000, China

Abstract: To understand the influence of Mars probe orbit on its orbiting time, this paper makes simula-
tion and analysis of the orbit of a Mars probe with a preliminary orbit height of 220 or 150 km, using a dy-
namic method and the recent Martian gravity filed model MRO120D. The results show that the probe that
considers the two-order coefficient C,, of the gravity field model runs stably in the set cycle of orbiting time
at a height of 220 km and that the probe with no consideration of C,, stays on the orbit for only 40 days,
indicating a crucial role of C,, in orbiting time. With the same method and data, the probe with a height of
150 km lasts less than 18 days. This result indicates that Martian atmosphere has a major effect on low
Mars satellites. In order for a probe to orbit for a long time, we propose a height of more than 220 km for
Mars satellites when other scientific objectives are satisfied.

Key words: Martian gravity field; oblateness perturbation; atmospherical drag; Mars spacecraft; orbiting

time
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