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Research on improvement of operating performance and analysis of operating principles
for practical use of satellite antistatic electron emitter film
Professor Supervisor : Kazuhiro Toyoda 213D5009 Daiki Hamada

* Introduction

Satellites in the space environment sometimes experience electrical discharge accidents due to charging.
Satellite antistatic electron emitter films (ELFs) are expected to be a relatively lightweight and compact
passive device that can prevent such accidents.

* Research Objectives

The objective of this study is to compare and evaluate the operating output of five different ELF samples
with different insulator layers, in which ELF field electron emission is generated by two different charging
methods, UV and electron beam, with the goal of improving the stability of ELF operation and output
performance. The objective is also to establish a method for measuring the micro-range surface potential near
the triple junction point during electron emission with the goal of improving the stability of ELF output, and
to actually measure the surface potential transitions.

- Experimental Procedure

An aluminum substrate with an ELF sample is biased to -3kV, UV and electron beam irradiation is
performed in vacuum, and the surface potential and field electron emission current are measured. In the
optical test, a sample made of BSO crystal was placed on a substrate biased at -3kV, irradiated with UV and
electron beams, and then a laser was used to check the modulation of light.

* Results and Conclusions

The Fr sample with MgF2 coating (M-Fr sample) sustained an average electron emission current of 0.16 pA
for 341 seconds after 112 minutes of UV irradiation. This result is approximately 64 times longer than the
electron emission time before MgF2 coating. However, no field electron emission occurred in the M-Pi
sample. In the CFRP sample, field electron emission occurred at a surface charge of 50 V, which is lower than
the other samples. In the average electron environment test, the M-Fr sample showed an average electron
emission current of 2.8 pA for 24.8 seconds after 12 minutes of electron irradiation, and an average emission
current of 5.4 pA for 25.1 seconds after 3 minutes of electron irradiation in the worst case environment.

In the optical test, it was not possible to generate field electron emission on the simulated ELF, and the
surface potential measurement by observing the light intensity modulation was not accurate enough to observe
the difference in the transition of micro-range charging near the triple junction due to the difference in
charging methods between UV and electron beam due to vibration-induced displacement and diffraction
grating. The results were not accurate enough to observe the difference in the micro-range charging near the
triple junction due to the difference between the UV and electron beam charging methods. We discussed

improvement plans for each of these issues.
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