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ABSTRACT  
    The purpose of this research work is to develop a small size measurement system to observe the surface charge 

distribution on insulator in vacuum chamber for space environmental test. Recently, a lot of satellites many purposes like 
a telecommunication, a weather report are being launched. These satellites are flying in a very severe space environment 
where the high energy radiations are scattered from the sun. In this environment, electrical charging phenomenon occurs 
on the insulation of spacecraft surface and electrical discharge or dielectric breakdown occurs by the high electric field. 
Therefore devices in spacecraft have a risk of failure. So we need to find out a mechanism for the occurrence of surface 
discharge on insulation and a best insulating materials for space conditions. Until now, my senior at our laboratory has 
made a measuring system of surface charging on insulation using the BSO crystal has Pockels effect. The measuring 
system has been used the observation of surface discharging on insulation under conditions of non-destructive and 
non-contact. However this measuring system is large size and the techniques for setting an optical axis is hard. So it was 
difficult to apply the measuring system to the space environment simulator of small vacuum chamber. So we need to 
make a small size measurement system for surface discharging observation. By using a plate type light source of LED and 
changing a optical type , the system area can be reduced 200 150mm from 1200 700mm. Then we researched surface 
charging on BSO crystal and Kapton film, by using the small system. Then we researched measuring accuracy of the 
small system.  
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Fig.1 Principle of pockels effect 
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Fig.2 Principle of measurement for surface charge  
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Fig.3 The small size measurement system for surface 
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Fig.4  measurement system 
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Small size measurement system

Fig.5  Voltage wave 
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Fig.6 Result of surface charging on BSO crystal 

Fig.7  Result of surface charging on Kapton film(12.5 m) 
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Table1 measurement sample
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Fig.9  Result of surface charging on Kapton film(12.5 m) by using the existing device 

Fig.8  Result of surface charge on BSO crystal by using the existing device 
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