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Effect of cyclic electron irradiation on dielectric film for spacecraft is investigated experimentally because it may
cause cumulative charge deposition onto the film surface. 60sec and 30sec irradiation time, 90 min and 30 min
interval 40keV and 20keV energy, irradiation are tested and the result indicates that the surface potential does not
fall significantly as we expected. Results of volume resistivities just after each irradiation show that resistivity is
unchanged during multiple irradiations and it is lower in the case of 30 min interval and 40keV energy case.
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Fig.1 Measurement system
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Fig.1 Time histories of surface potential with cyclic electron
irradiation(30 min interval)

Fig.2 Time histories of surface potential with cyclic electron
irradiation(90 min interval)
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Fig.5 Volume resistivities at each radiation

5 #5ah
T T 4 v DOF BN R E BRI R

Z EZLIRRE CHBRIVRGT 21T o 7. 0 R LIRS oOfH]

Bl ZBRA R RHE DS CTH 5 90 43 & K0 TS

& (WUl EoFHEE L CQEBENTIERW.) & LT

304 ThITo7z. MURRHEIL60 B & 307, M= x/L

F—[L 20keV & 40keV THEBERZAT > 7. K ENLIE-10kV

MH-TRV TR T 2235, BRI T LT <SR

mole. TRAF=HE L R FTEMOBEFMITL D&

W22 o7, RRHEFRIZR W TS S RIC R E 221k

TR E ol REHEERIIIBAMBEI R 8D &R

LY, Bz —R3Em< 00 SR 25, IS

R DWW TR E RBII R O oTe. Zbd

FERIIA T b 7 4 )V OB T HUSEHRFFED R &

o TCND EE R, Ko TMOFERMEHZ W T

[FERDIHRZAT O MEN D DH. ETAKRERE 2 & TDFE

BRHAT .

6 SEH

[1] Watanabe, R., Sakurai, K., Miyake, H. and Nitta, K., “Effect of
Temperature on Surface Potential of Electron-irradiated Polyimide
Film,”Proc. 10th Spacecraft Charging Technology Conf., Albugquerque,
NM, 20-24 September, 2010.

[2] e.g. B. Gross: “Radiation-induced Charge Storage and Polarization
Effects”, in : G.M. Sessler (Ed.), “Electrets”, Springer, Berlin, 1980.

[3] AR. Frederickson and J.R. Dennison: “Measurement of Conductivity
and Charge Storage in Insulators Related to Spacecraft Charging”,
IEEE Transactions on Nuclear Science, Vol. 50, No. 6, pp. 24-27, 2003.

[4] S. Kawakita, et. al., “Investigation of an Operational Anomaly of the
ADEOS-II Satellite,” Proc. 9th Spacecraft Charging Technology Conf.,
Tsukuba, Japan, 4-8 April, 2005.

[5] John R. Dennison et al., “Methods for High Resistivity

Measurements Related to Spacecraft Charging”, Plasma Science,
2006, Vol.34, pp.2191-2203

135

This document is provided by JAXA





