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Measurement for Conductivity in Electron-beam irradiated Insulating Materials
Wei Dang, Mai Tahara, Yasuhiro Tanaka, Tatsuo Takada and Rikio Watanabe
(Musashi Institute of Technology)

Abstract

Spacecrafts flying in GEO (Geo-synchronous Earth Orbit) are always exposed to plasma and radioactive-rays such as a-, - or
v-rays. Especially in GEO, dielectric materials are expected to be irradiated by high energy electron-beam. In the case of high
energy electron beam irradiation, the electrons are injected into the bulk of dielectric materials and they accumulate in them.
Because there are no basic data based on practical experiments, it is difficult to expect when and how an accident of ESD
(erector-static discharge) caused by accumulated charge will happen on spacecraft. Therefore, we need to measure the charge
distribution in the bulk of dielectric materials. We have been developing a system for measuring such a charge distribution in
dielectric materials using, so-called, PIPWP (Piezo-induced pressure wave propagation) method. However, the spatial resolution
was low and it was difficult that the space charge distribution measurement in the material used with actual spacecrafts. To obtain a
good experiment result, we must use the PEA (Pulsed Electro-Acoustic) method. It is necessary to develop a new PEA
measurement system, for a real-time, continuous measurement to secure reliability while irradiating the sample. In this report, It
introduces a small, real-time Space Charge Measurement System using PEA method.
Key words: space charge, PEA method, electron beam.
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