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Development of spacecraft on-board charge measurement system for establishing innovative
satellite ESD design standard contributing for high reliability of social infrastructure
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Surface materials of spacecraft operated in low and medium earth orbits, such as a GPS observation satellite
and earth observation satellite, are charged and discharged duet to radio-active rays, such as electrons and
protons. Such electro-static discharge is the one of origin of satellite operation anomaly. Therefore, in this
study, we focus the proton irradiated on ETFE (ethylene - tetrafluoroethylene copolymer) and measure the
space charge distribution using newly developed non-contact type space charge measurement system which
can measure space charge accumulation during proton irradiation. We were able to get the result that positive
charges were accumulated at the calculated penetration depth of the irradiated electron and negative charges
were drifted accumulated from the ground electrode. The amount of positive charge accumulation was larger
than the contact type apparatus's results.
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Fig. 1. Space charge distribution under proton beam irradiation
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