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Analysis of the operation mode and the Earth escape C3 for the flight time of the
Earth-Mars transport mission using Hall thruster
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Abstract (HE3E)

This paper discusses the transportation system of one way trip from the Earth to Mars orbit by using the hall thruster developing Japan
under the assumption of the launch the H3-24L launch vehicle. The hall thruster studied in this paper can operate in three modes, the
high thrust mode, the medium mode and the high specific impulse mode. In this paper, the dependency of payload mass at low mars
orbit (320km) on the flight time and Earth escape C3 were investigated by performing orbit optimization analysis based on the direct
collocation method for each mode. Furthermore, by comparing the analytical results with that in the case of chemical propulsion, we
clarified the pattern (Earth escape C3, operation mode) of the hall thruster which is superior to chemical propulsion. As a result, under
the condition superior to chemical propulsion, the medium mode, C3=3 km?/s? is the optimum pattern when the shortest flight time is
required for mission. On the other hand, when the maximum payload mass is required for mission, the high specific impulse,
C3=1km?/s? is the optimal pattern.
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