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Study of charging analysis of satellite materials irradiated by proton for next generation satellite
system with high reliability
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Abstract

In this paper, proton irradiated fluorinated polymer films are investigated by physicochemical analysis, such as XPS,
NMR. It has been observed that proton irradiated fluorinated films have a positive charge accumulation in the bulk under
DC stress. The origin of this charge storage seems to be due to molecular chain scission. Therefore, this paper focused
on physicochemical analysis results obtained on ETFE and FEP irradiated films. From the data, the scission, oxidization

and crosslinking phenomena have been confirmed.
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Fig. 1 Principle of the measurement
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Fig. 2 Space charge distribution in ETFE irradiated by a proton (2 MeV, 30nA/cm2, 30 min) under 100
kV/mm voltage application and subsequent short circuit
(a)1 day after irradiation
(b) 365 days after irradiation with step voltage sequence
X Cathode(Al) Anode(SC’
Cathode(Al) Anode(SC) 160 . :
140 - \ --156
: g .
h g sS4
120 3 @ 5
: = 120
| = 110
: | 1|z
£ : =
= : - = 80
2 E g 70
= : z: |E
: . 40
E ; 30
E e
0

100
Position z [pum]

Position z [um]

(b) Space charge distribution in the sample irradiated after
365 days. The voltage application is each 25 kV/mm
for 30 min steps with subsequent short circuit for 10

(a) Space charge distribution with in
the sample irradiated after 1
day ¢

Fig. 3 Space charge distribution in FEP irradiated by a proton (2 MeV, 30nA/cm2, 30 min) under 100
kV/mm voltage application and subsequent short circuit
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Fig. 4 Photo image of irradiated
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Fig. 5 XPS spectra of FEP irradiated by protons with
the energy of 1.5 and 2.0 MeV
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Fig. 7 Signal of 1H of ETFE irradiated by protons
with the energy of 2.0 MeV
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Fig. 8 XPS spectra of ETFE and FEP irradiated
by protons with the energy of 2.0 MeV
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