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Spatial extent of photoelectrons estimated from the spacecraft potential at electric-
field waveform distortion
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The Electric Field Detector (EFD) of the Plasma Wave Experiment (PWE) instrument on board the Arase satellite measures
an electric potential difference between each probe and the satellite body while it spins, and the sinusoidal waveform of the
electric potential gives an electric field vector in a rest frame perpendicular to the spin axis. However, the measured waveform
often deviates from a sinusoidal curve but has a higher harmonic component, accompanied by a spurious sunward electric
field. It is due to the photoelectrons emitted from the spacecraft body. The typical double-peaked waveform was observed
when the spacecraft potential was around 2 V. Too low spacecraft potential allows the photoelectrons flow away, while too
high spacecraft potential traps the photoelectrons in a deep potential well and limits them within a small distance from the
spacecraft. Photoelectrons in an energy range from |q|(® sc-® (r)) and |q| ® sc are trapped within a distance r from the
spacecraft, where @ sc is the spacecraft potential and @ (r) is an electric potential. Using the spacecraft potential 2V at the
time of waveform distortion, we can estimate the spatial extent of the photoelectrons.
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