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Waveform of DC to low-frequency electric field data obtained by PWE/EFD onboard the

Arase satellite
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Waveform data obtained by the Electric Field Detector (EFD) of the Plasma Wave Experiment (PWE) instrument
onboard the Arase spacecraft are examined in detail to assess the quality of the DC to low-frequency electric field and
the spacecraft potential. EFD records electric potentials of four metal probes installed at tips of two orthogonal pairs of
the wire antennas extending from the satellite body and observes an electric field by measuring an electric potential
difference between each pair of two probes. In principle, we expect that the instrument obtains sinusoidal waveforms
of the potential difference with a period of the satellite's spin, as the antennas rotate as well in a natural electric field
perpendicular to the spin axis. Our detailed analysis, however, has revealed that sometimes the waveforms significantly
deviate from a well-defined sinusoidal curve, and the two pairs of antenna yield somewhat inconsistent electric field
vectors, particularly in a low plasma density environment such as outside the plasmasphere. We have analyzed and
discussed possible causes of the unexpected characteristics of the waveforms in the regular, EFD sub-team meeting,
which has been called as “the EFD bootcamp". In this paper, we showcase and review the current issues of the electric
field data provided by EFD including data processing pipelines. Detailed behavior of electric potentials of the four
probes as well as the spacecraft potential dependent on the spin phase of the spacecraft is also discussed.
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