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Abstract

Spacecraft are covered with MLI and OSR for protecting from the hard temperature differential in space

environment and keeping the temperature inside of spacecraft. As the satellite are operated in the Van-Allen belt,

those insulating materials are exposed by radio-active rays, such as electron and proton. Those charged particles

are injected and accumulate in the bulk of materials. And it will be origin of electric static discharge (ESD). There

phenomenon may lead to the satellite operation anomaly. Therefore, it is necessary to understand charging

phenomena in the bulks of materials for spacecraft based on electronic physics, for reliabilities of long-life

operation. In this research, we try to understand the charging phenomena on fluorinated polymer which are used

for wire harness. Space charge accumulations in the bulk of the sample irradiated by an electron under DC

application were studied using the pulsed electroacoustic (PEA) method.
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(Insulating material, used for spacecraft Ethylene-tetrafluoroethylene, Space charge pulsed electroacoustic

method, Electron-beam)
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Fig. 5 Space charge distribution in ETFE irradiated by electron under vacuum condition with 20 kV/mm
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Fig.7 Space charge distribution under low electric field

X ik

(1) H.C.Koons, J.E.Mazur, R.S.Selesnick, J.B.Blake,
J.F.Fennell, J.L.Roeder and P.C.Anderson, “The Impact
of the Space Environment on Space Systems”,
Proceedings of the 6th Spacecraft Charging Technology
Conference, Air Force Research Laboratory, pp.7-11,
1998.
Q) FHERZESFTEN S, “REBNSEINGE
(ADEOS-II) (A &0 11) iR I246% 2 K S8 KO
ABOXFIZONT | FHHEEZRWEE, 2004
(2) T. Talada, “Acoustic and optical methods for
measuring electric charge distributions in dielectrics”,
IEEE Trans. Plasma Science., Vol.34, pp. 2176 — 2184,
2006
(4) L. Katz and A. S. Penfold, "Range-energy relations for
electrons and the determination of beta-ray end-point
energies by absorption," Reviews of Modern Physics, vol.
24, no. 1, pp. 28 LP - 44, 1952.
(6) HME AT, kil S0, A /A, =F L%, At 5E
7, B 7 FRMEGM B OB B AR RO
fieh, BRESCGEE A, Vol. 137, No. 11, pp. 632-638,
2017 % 11 H

This document is provided by JAXA.





