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We investigated the electrostatic charging phenomena of polyethylene terephthalate (PET) film used
as the thermal control material of spacecraft by electron irradiation simulating the hot plasma in space.
The PET film of the thickness of 25 ym was tested under the irradiation conditions of the electron energy
E lower than 40 keV and the beam current density Jb lower than 1 nA/cm? The surface potential Vs of
the film was obtained as functions of £ and Jb at the constant irradiation time. The obtained experimental
results are as follows. (1) Vs increased with increase of Jb. When Vsoc Jb” is assumed, the » value is
between 0.5 and 0.8. (2) In Vs—E characteristic, Vs has the peak at about 15 keV. These results were
explained by an one-dimensional charging model in which one charge-deposition layer is assumed to be
formed in the bulk of the film and the volume resistivity and the secondary electron emission coefficient

of the PET film are considered.
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Fig. 1 Schematic diagram of experimental setup.
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Fig. 2 Charging characteristics of PET film irradiated by
electron beam with E=20keV.
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Fig. 3 Electron-beam current density dependences of
surface potential of PET film.
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Fig. 4 Electron energy dependence of surface potential of
PET film irradiated by electron beam with Jb=0.2
nA/cm?

SIFIOMEE Z7RT, ZORED, Vsccb® 325 L, nfEid
& Jb D35E,
E=15~30keV D & %, n=08
E=40keV D & %, n=>05
L5,
33 BEEMUOBSIRIVE—RENE
Kiz, 3R UIREBMO E— ABREEREE
5, Jb=02nA/cm? TORMEEA % RE = 3 V¥ — DB
ELTRDE, 4w, ZOEBREREERTRL TR,
kb, EEBEMEBHI ANV —ZKEL, BRIV
F—EBCH I AINF - HELS R 25, H15keV T
KEEMPE -7 2FOHEKEHZ L nwd 2 b
39,

4. EREREROmRES

TR, BeoniBREHET 0, EIHED
EFNMLEITY, ZOETFNICETHIZEHEREOTR
2175, 20OETFTMERIC ST X — 5 REA L THERME
BV alv—va VL, EEMEL RS T 5. &k
R EBEIC D W T A ERT 5.

41 FHBEOETIE

$ANE — E QBT E— A RMEICIST 2 &, A8t

BFRFODIAINF I Lo TREZEIDME DO TEH

U 242, EEOREE R EREE LTI XD 2

DEFMOBER XD 2 EESMEBERL TV, 2 TRE
BILD/z iz, BFE—LPEHESNIED® S x OMLE
2, BAIN B TWEMEL, RIEN Vs PRI S
ERET RS WRLIe—RITET NV EFE X D, ZDGHE,

W7 VL BWETF

©
LERE ]
© [ (J)
6 | AHET
) (E, Jb)
J 6 [— (Use) PN
EwaR0 | KEF  EFEL
©
N & — (bs)
o | WABEET
©
x|
d
0
Vs
BRI
5 BTE—AMEIC L 2HEMO—RITHETE
T

Fig. 5 An one-dimensional charge-up model of insulator
irradiated by electron beam.
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Fig. 6 Comparison between the experimental result and
the analytical result for the charging characteristic
of the electron-beam-irradiated 25 gm thick PET
film.
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