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Abstract Deep dielectric charging and discharging effect is one of the key factors threatening the

spacecraft safety. Besides the dielectric and its grounding configuration, deep dielectric discharging

is also affected by the electron environment in space. The space dielectrics such as FR4, Teflon and

Polyimide were tested in a simulated space radiation environment on ground, and their discharging

currents and electrical field pulses were recorded. By analyzing frequency spectrum characteristics

of the discharging transients and the effect of dielectric temperature, electron energy and electron

beam intensity, a peak frequency in discharging current was discovered. The result shows that the

peak frequency varies with the dielectric thickness and electron energy, while no obvious change was

observed at different beam intensities or temperatures.
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Fig. 1 Electron energy spectrum of Sr90 radiation

source and GEO severe case
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Fig. 2 Schematic diagram of experiment setup
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Fig. 3 Discharging transients of FR4
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Fig. 4 Frequency spectrum of FR4 discharging

current and electrical field
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Fig. 5 Frequency spectrum of FR4 discharging current

at different electron beam intensity
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Fig. 6 Frequency spectrum of FR4 discharging current

at different temperature
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Fig. 7 Frequency spectrum of Kapton discharging

current under 40 keV and 60 keV electron irradiation
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Fig. 8 Frequency spectrum of FR4 discharging current

under 40 keV electron beam and Sr90 radiation
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