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Concept studies of the high power-efficient sounder system for the planetary exploratior
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Concepts studies of the high-efficient sounder system for the planetary exploration have been carried out based on the problet
with the previous sounder system applied for topside sounding of the Earth’s and Martian ionosphere and the lunar surfac
and subsurface soundings. In order to apply the previous sounder system for explorations of planetary plasma, surface ai
subsurface structures of rocky planets, moons, and solar system small bodies, power consumption has to be more reduced w
keeping transmitting power. Power efficiency should therefore be improved. It is unfavorable for attenuated echo detectior
that transmitting power is radiated isotropically with dipole antenna. Furthermore, in case that the planet or the moon has th
ionosphere, pulse compression technique can not be directly applied due to the dispersion in the ionosphere. In order to solve t
problems, following three developments have been planned: (1) Improvement of the power efficiency of the sounder system b
using class-D/E amplification technique, (2) development of light-weight Yagi antenna system by applying inflatable structure
technique, which is also applied for rigid antenna, and (3) development of onboard data processing system for modificatior
of the reference signal for pulse compression by using ionosphere TEC derived from surface echo signals. By performing thi
development mentioned above, we are planning to establish the sounder system for the next generation, which can be applied
planetary exploration.
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