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Subtraction of spurious sunward electric field component generated by photo-

electrons and spacecraft charging
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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. The electric field measurement of Arase suffers from a
spurious pseudo-sunward electric field component induced by spacecraft charging and photoelectrons. When detecting the
spurious sunward electric field, EFD recorded a distorted waveform of spin modulation in the electric potential difference
between the probes and the spacecraft. It is found that the distorted waveform is due to a combined electric potential applied
by two model charges each representing the photoelectron cloud and spacecraft charging. Fitting some parameters of the
two charges to the observed waveforms, we estimated the amounts of the two charges and the positions of the center of
the photoelectron cloud. In this fitting process, it is assumed that the spacecraft charting is displaced by 1 m from the
center of the trajectory of the spin motion of the probes toward the direction of the photoelectron cloud. The resultant fitted
parameters have successfully reproduced the observed distortion in the waveforms of the potential difference. By subtracting
the distorted component, we try to derive the magnetospheric electric field from raw potential waveforms obtained by Arase.
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