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Estimation of Volume Resistivity of Dielectric Films
under Electron Irradiation
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ABSTRACT
A new measurement method for volume resistivity of dielectric material has been tested and compared to the

standard ASTM *“capacitor method”. This is intended for obtaining resistivity values of highly insulated material for

spacecraft surface under realistic condition which simulates vacuum and electron beam irradiation. The resistivity value is

calculated from exponential decay time constant of surface potential after electron beam irradiation ceased. The results

show that the resistivity value from present method is 10° times larger than that obtained from capacitor method. This
indicates that charged dielectrics need much longer field relaxation time which would cause reconsideration of current

spacecraft design guideline and charge analysis.
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Fig. 1. Charge storage method system configuration

electrostatic voltmeter
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Fig. 2. Time history of surface potential. (a)linear plot,
(b)double log plot
Ih, THIVETORE - fT FEORIE R FE LS NE

(2732 -5TL D, RV A I RRT 4NV AITBENTHEM
WCEHENTWAMETH Y, b okbEof it
LGl iR il s 52 20 ERH 5.

4. FLH
BEFHBAICEZHENTOWAERY A 2 FRT (LA
DOEFHEIEICEL T, Ekoar7rHEicbsE
MBI L > T, MEEIToTZ. TORE, 207
PIEITH LT 1, 000 fiE K& WAREIRY IR 2572, BnE
FHEIC L DERE &5 O 0%, S%EmORMDBH Y,
SO HERBREBNIEL D,

¥, ZOWFET TJAXA TR BERRSH
& HE BB Y—x 7 —7 (WGl) ) O FEIE
D—EE LT ThhT-.

5. BEXM|

(1) ASTM D-257-99,
(2) JIS Ke6911
(3)A.R. Frederickson and J.R. Dennison, IEEE Trans.
Sei., Vol. 50, No. 6, 2003.

(4) J.R. Dennison, et. al., IEEE Trans. on Plasma Sci.,
Vol. 34, No. 5, 2006.

1999.

on Nucl.





