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Charging Characteristics of Spacecraft Dielectric Material at Cryogenic Temperature
Yuki Shibuya, Rikio Watanabe, Akihiro Miyasaka (The Tokyo City University)
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Fig. 1 Volume resistivity as function of temperature
(Kapton® 200H) [2]
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Fig. 2 Experimental setup
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Fig. 3 Sample stage (3D model)
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Fig. 4 Sample stage
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Fig. 5 Time history of sample stage temperature (cooling)
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Table 1 Experimental conditions
Sample (Thickness) Kapton® 200H (50 pm)
Electron beam energy, keV 20
Current density, nA/cm’ 1.14
Irradiation time, s 60
Vacuum level, Pa 10°~10°
Temperature, K 20/40/60
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Fig. 6 Time history of surface potential (semi-log plot)
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Fig. 7 Time history of surface potential (log-log plot)
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Fig. 8 Time history of decay rate (surface potential)
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Table 2 Comparison of volume resistivity [ Temperature]

Temperature, K Volume resistivity, Qm
Short time Dark current
20 3.7x10' 6.6x10"
40 8.5x10" 6.6x10"
60 3.3x10" 1.7x10"
*300 [8] 6.5x10" 5.5x10'
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Fig. 9 Volume resistivity as function of temperature
(Kapton® 200H)
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Fig. 10 Time history of sample stage temperature
(Temperature rising)
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