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Development of Ultra-Compact and Low-Power Space Radiation Environment
Measurement Technologies for Lunar Environment
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In future human exploration of the lunar environment, measurements of the space radiation environment in lunar orbit
and on the lunar surface will be a key technology directly linked to radiation exposure assessment, radiation shielding, and
the design of structures. In particular, establishing reliable systems for radiation measurement, evaluation, and prediction is
essential for sustainable human activities on the Moon. Furthermore, to realize multi-point observations on the lunar surface,
such as by installing instruments on rovers or lunar environmental platforms ( “lunar weather stations”), it is crucial to develop
compact and low-power measurement instruments.

To address these needs, our research group is developing radiation detectors with the characteristics of low power con-
sumption and compact size: the PS-TEPC (Position-Sensitive Tissue Equivalent Proportional Chamber), Lunar-RICheS
(Ring Imaging Cherenkov Spectrometer), and LEON (Lunar Environment ElectON sensor). Among them, PS-TEPC and
Lunar-RICheS are designed to measure SEP and GCR contributions to radiation exposure, while LEON focuses on measur-
ing electrons related to charging phenomena. In this presentation, we will report on our progress to date as well as future
development plans and the roadmap of these lunar radiation environment measurement technologies.
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