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The Martian moons pose one of the many unanswered questions regarding the bodies found in the Solar
System. In particular, the currently available data does not enable a complete understanding of the origin
and composition of the moons. As a result, the Martian Moons eXploration mission (MMX) is currently
being developed by the Japanese Space Agency JAXA, with the objective of landing in Phobos to retrieve
a sample and bring it back to Earth. This would then provide scientists with information regarding the
composition of the body and hence enable to determine whether Phobos is a captured asteroid or whether
it formed through an accretion process.

In order for a probe to land, the spacecraft must first orbit the moon so as to determine the best landing
location. Doing so presents a complicated problem due to the rich dynamical environment found, where
gravitational perturbations from Mars, the irregular shape of Phobos or the Sun are found among others.
Preliminary studies have been already performed to determine possible orbits suitable for the mission and,
in particular, Quasi-Satellite Orbits (QSO’s) have been found.

As a result, the objective of this thesis is to carry out an analysis of the effect that the perturbations would
have on the evolution of these orbits. To that end, a high fidelity propagator has been developed for the
Phobos environment, and the following perturbations have been taken into account: a complete spherical
harmonic model (GMM3) for the Martian gravity, a polyhedral model for Phobos, solar radiation pressure
and solar gravitational attraction.

In this thesis the reader will find the coordinate systems, equations of motion and perturbation models used
to simulate the MMX orbit around Phobos. The results will show the effect that each of the perturbations
considered has on a selected QSO.
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