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Interference with electric field observation caused by spacecraft charging and
photoelectrons
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Spacecraft charging and photoelectrons disturb the electric field observation in space. The Electric Field Detector (EFD)
of the Plasma Wave Experiment (PWE) instrument onboard the Arase satellite measures the magnetospheric electric field
with two sets of double probes. We found in some cases, that the electric field measured in a low-density plasma environ-
ment continually points to the subsolar direction in the spin plane, due to an electric potential between the positively charged
spacecraft and the photoelectrons primarily emitted on the subsolar side. A model calculation was carried out to simulate the
electric potential measured at the probes spinning with the satellite body. In the model, positive and negative charges were
employed to represent the spacecraft charging and photoelectrons slightly separated in the subsolar direction. The resultant
waveform of simulated probe potential under the strong influence of photoelectrons has a significant depression near the peak,
consistent with the Arase observations.
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