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Abstract

Direction of the electric field vectors obtained by the Electric Field Detector (EFD) of the Plasma
Wave Experiment (PWE) instrument onboard the Arase spacecraft were examined to assess the
quality of the DC to low-frequency electric field. The electric field components in the spin plane of
Arase were obtained by measuring electric potential differences between two orthogonal pairs of the
wire antennas extending from the satellite. Due to the spin of the spacecraft, the orthogonal pairs
are expected to yield the same sinusoidal waveforms with phase shift by 90 degrees, but the observed
waveforms sometimes deviate from a sinusoidal curve resulting in inconsistent electric field vectors.
In this paper, deviation of the observed electric field direction from the ideal direction was examined
using observations made in the magnetic field parallel to the spin plane during the period from April
1, 2017 to November 30, 2019. Within 2 Earth radii (Re) from the Earth, the deviation angle was
less than 10 degrees. The deviations larger than 50 degrees were found mostly at distances larger
than 2.5 — 4 Re depending on the local time, while small deviations were also found at the large
distances. Beyond 4 RE, the percentage of small deviation was 84% in high density plasmas (larger
than 640 cm™) inferred from High-Frequency Analyzer (HFA)/PWE observation.
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