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Study on performance comparison and operating principle analysis of satellite antistatic electron

emitter films for practical application.

1. research background and objectives

Satellites, which have become an indispensable part of
our lives, are difficult to maintain and require systems
that minimize the risk of failures and accidents.
Therefore, with a view to the practical application of
satellite antistatic electron emitter films (ELFs), the
aim of this study is to evaluate CFRP samples with
MgO coating and to improve an optical surface
potential measurement system to elucidate their

operating principle.

2. experimental methods

In the sample charging and discharge tests, two types
of CFRP samples and an M-CFRP sample with MgO
coating were charged using UV and electron beams
and the field electron emission waveforms were
observed. For the optical measurement tests of the
sample surface potential, the beam expander used in
the conventional system was replaced by a concave-
convex lens and two different systems were tested.
After conducting charging tests by UV and electron
beam irradiation, calibration tests for the derivation of
the optical intensity-voltage calibration curve were

conducted using UV light.

3. results and discussion

Field electron emission could be observed in all tests
for both CFRP and M-CFRP samples. The coating
increased the number of emitted electrons, but also
prolonged the time until electron emission occurred.
This is a future issue for practical application. In the
optical measurement tests, the increase in light
intensity due to charging was confirmed by graphing
the light intensity of the images taken. Comparing the
two systems, the system with the concavo-convex lens
produced lower average light intensity values, but the
interference fringes derived from the Kapton tape

were severely affected and interference fringes could
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not be reduced. Images during field electron emission
in the BSO crystal could be obtained and modulation
of the light intensity before and after field electron
emission could be observed. However, it was not
possible to calculate the distribution of surface
potentials because appropriate values could not be
obtained during the calibration test.
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Fig. 1 Comparison of charging test results in the worst

electronic environments
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Fig. 2 Light intensity modulation before and after field
electron emission5.Conclusions and future issues

The performance of the MgO coating on the CFRP
sample was improved, but the time until electron
emission occurred was prolonged and reducing this
time was a new issue to be addressed.

In optical tests, the reduction of interference fringes
could not be achieved due to system modifications. In
addition, the optical intensity-voltage conversion was
not satisfactory, so in addition to reducing interference
fringes, future work is needed to properly calibrate the

system and determine the surface potential distribution.

For the full text, please contact

cho.mengu801@mail.kyutech.ip .
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