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Development of spacecraft on-board charge measurement system for Luner exploration II
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As spacecraft engaged in operations beyond the Earth's magnetosphere are subjected under various energetic
proton environments, the surface materials which is consisted of polymer materials will be charged by
protons. This charging and discharging phenomena may be the origin of the fatal operation anomalies. In
this study, we measured the space charge distribution in the polymer during proton beam irradiation, aiming
to understand the charge accumulation behavior in the bulk of dielectric materials irradiated by a proton.
From the results, the positive charges accumulated around the penetrated depth of the proton beam in the
bulk. However, the charge accumulation phenomena are different between the fluorinated polymer and
polyimide. Positive charge remained after the end of irradiation in the fluorinated insulating materials, but
not in the PI insulating materials, indicating that the ESD risk was higher in the fluorinated insulating
materials Among the PI materials, Kapton®-H showed a generally zero amount of charge during irradiation
and was the material with the lowest ESD risk among these four materials.
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