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Measurement of discharge current and estimation of plasma
impedance in spacecraft floating conductors

Instructing Professors : Kazuhiro Toyoda

1. Background and purpose of the study

In the past, satellites such as the Midori-2
environmental observation satellite and the Quasi-
Zenith Satellite-1 (QZSS) "MICHIBIKI" in Japan
have experienced malfunctions due to charging
and discharging of spacecraft by high-energy
particles in the space environment. Since the
development of satellites requires a huge amount
of money, it is necessary to prevent accidents from
occurring. The parameters for the discharge
phenomena of floating conductors in spacecraft
have not been clarified and will be necessary for
countermeasures against discharge accidents. In
this study, we will investigate the impedance of the
discharged plasma by measuring the discharge
voltage and current in the spacecraft floating

conductor.

2. Research methods

Discharge experiments of floating conductors
and simulation analysis based on the discharge
experiments are conducted. In the discharge
experiment, a sample is prepared and placed in the

GEO chamber for the experiment.
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Figure 1 Experimental sample
The sample is made from an aluminum plate and
silicone, and the insulating silicone is sandwiched

between the two to create an electrically suspended
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state. Measure the voltage and current waveforms
when discharging while varying the thickness of
the silicone. In the simulation analysis, the plasma
impedance during discharge is estimated based on
results of the

the measurement discharge

experiment.

3. Experimental results

Table 1 Results of electrical discharge

experiments
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Figure 2 Plasma impedance estimation results.

4. Summary

From the discharge experiments, it was found
that the thicker the silicone, the larger the discharge
voltage. It is also expected that the plasma
increases

impedance curvilinearly with the

thickness of the silicone.
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