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Particle simulations on the characteristics of an electric field sensor surrounded by a
photoelectron cloud
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In low-density space plasma environments, photoelectrons emitted by solar illumination form a high-density photoelectron
cloud in the vicinity of a spacecraft body and an electric field sensor. The photoelectron current emitted from the sensor body ha
also received considerable attention because it becomes a primary factor in determining floating potentials of the sunlit space
craft and sensor bodies. Considering the fact that asymmetric photoelectron distribution between sunlit and sunless sides of tl
spacecraft can cause a spurious sunward electric {&ldy et al., 2007], we require quantitative evaluation of the asymmetric
photoelectron distribution around the spacecraft and its influence on electric field measurements by means of a numerical a
proach.

In the current study, we applied the Particle-in-Cell plasma simulation to the analysis of the photoelectron environment arounc
spacecraft and its influence on sensor characteristics. By using the PIC modeling, we can self-consistently consider the plasn
kinetics. This enables us to simulate the formation of the photoelectron cloud as well as the spacecraft and sensor charging in
self-consistent manner.

We report the progress of an analysis on photoelectron environment around MEFISTO, which is an electric field instrument
for the BepiColombo/MMO spacecraft to Mercury’s magnetosphere. The photoelectron guard electrode is a key technology o
MEFISTO for producing an optimum condition of the photoelectron distribution. We show some simulation results on a situa-
tion of asymmetric photoelectron distribution around the spacecraft. We particularly focus on an important issue, that is, how
the guard electrode can mitigate an undesirable influence of the asymmetric photoelectron distribution on electric field measure
ments.
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Cully et al., Electrostatic structure around spacecraft in tenuous plaki@aophys. Res112 A09211, 2007.
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