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Electromagnetic analysis and performance evaluation of a Vivaldi antenna

for the Ground Penetrating Radar method
to study subsurface-structures of solid bodies in the solar system
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Abstract Ground penetrating radar is a powerful sensor to explore subsurface structures on solid planets in future
lunar or planetary exploration mission. This paper describes the results of preliminary design and electromagnetic-field
analysis of Vivaldi antennas to be used for ground penetrating radars exploring the Moon or asteroids. Their
performances are compared with those for a A/4-patch type monopole antenna. The radiation patterns and the
return-loss characteristics were measured for prototype models. Based on the results of the analysis and the
measurements, the various design parameters required for lunar and planetary ground penetrating antennas are
discussed.
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