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Estimation of spurious sunward electric field observed by double probes onboard

Arase and Geotail
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In a tenuous plasma, electric field observations using the double probe technique suffer from spurious sunward electric
field arising from photo-electron emissions from spacecraft. An attempt was made to estimate the spurious electric field
component assuming that 1) an observed electric field is a sum of natural and spurious fields, 2) the natural electric field is
perpendicular to the background magnetic field, and 3) the spurious electric field points the sun. A sunward component of the
spurious electric field in the spin plane can be calculated for selected cases in which the background magnetic field is parallel
to the spin plane. The spurious electric field components estimated from Arase PWE/EFD data exhibited a relationship with
ambient electron density obtained by Arase PWE/HFA.

The spurious electric field arising from the asymmetric photoemission should be more pronounced for spacecraft such
as GEOTAIL or Mio, whose spin axes are nearly perpendicular to the sun-spacecraft direction. Estimation of the spurious
electric field in the GEOTAIL electric field observation was carried out by using EFD and MGF data from January 1,
1994 to February 28, 1994 in ISAS/ Data Archives and Transmission System (DARTS). The result was investigated with
the spacecraft potential observed by EFD and the plasma density observed by LEP also opened in DARTS. Differently
from Arase cases, the spurious electric field of GEOTAIL observation decreased in low density plasma (less than 10
cm<sup>-3</sup>) due to high spacecraft potential.
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