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Analysis of the physical properties of the polymeric material for spacecraft charging by measuring the
photoelectron emission current
Kazufumi Nomura Naoya Omata Hiroaki Miyake Yasuhiro Tanaka
(Tokyo City University)
Masamichi Ohhira Teppei Okumura Masato Takahashi (JAXA)

ABSTRACT
A lot of satellites in space have been widely used for satellite broadcasting, satellite telecommunication and so on, and have

become very important and even necessary in our modern life. However, satellite failures caused by discharges due to surface

or internal charging have recently been reported. And electrostatic discharge accounted for more than 50% of all satellite

accidents.

For the above reason, we must investigate spacecraft charging due to irradiation by radioactive rays, sunlight and the plasma

environment. It is required the value of secondary and photoelectron emission (SEE &PE) of spacecraft materials. SEE & PE

are important parameter for surface charging on satellites.

Therefore we focused on PE of polymeric materials for satellites under sunlight irradiation.
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Fig. 1 Measurement system
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Fig. 2 Photon number of each light source
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Table.1 Samples

Sample Tickness [um]
Au 250
Al 3000
Cu 2000
SUS 2000

Kapton®-H 125

Upilex®-S 125
ETFE 100
PVDF 4.5
FEP 25

P.D.

Measure

point

Sample

Fia. 3 Measurement point
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Fig.4 Quantum efficiency of metallic materials
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Fig.5 Quantum efficiency of Polymeric materials
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Table.2 Work function of each sample 234

Work function or lonization energy [eV]

Reference data Measurement data
Au 4,99 4.9
Al 4.5 4.7
Cu 4.6 6.4
SUS 6.0
Kapton®-H 5.94 6.2
Upilex®-S 5.4 6.2
ETFE 9.4 7.7
PVDF 8.6 7.5
FEP 10.4% 8.3
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