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Particle simulations on properties of a spacecraft wake and its effects on double-probe
measurements in Earth’'s magnetosphere
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In magnetospheric environments, we encounter various types of supersonic ion flows. In such ion flows, an electrostatic wak
is formed behind a spacecraft, and the ion density in the wake should be lower than an unperturbed density level. The presen
of electrostatic wakes is often suggested by detection of spurious electric fields in double-probe measurements. In order to g
rid of this kind of spurious fields or to apply the fields to estimate key plasma parameter, we need to understand the formatiol
mechanism and structure of the wake quantitatively.

Consequently, we perform particle-in-cell simulations on the wake structure around a scientific spacecraft. For the analysis
we use our own plasma particle simulation code EMSES, which enables us to include solid spacecraft and sensor surfaces
internal boundaries.

The current analysis focuses on the wake structures behind the Cluster satellite in a tenuous streaming plasma. We ha
included the conducting surfaces of wire booms as well as the spacecraft body in the simulations, the both of which can contribut
to the wake formation. The major outcomes of the simulations are summarized as follows; 1. not only a spacecraft body bu
also a thin (in an order of mm) wire boom contribute substantially to the formation of an electrostatic wake, particularly when
the spacecraft has a positive potential of a few tens of volts; 2. in such a condition, the spatial scale of the wake reaches up |
100 m, leading to the detection of a wake electric field pattern that is very similar to that observed in the presence of a uniform
ambient electric field; 3. spurious electric field can be detected even in subsonic ion flows, which is caused by an asymmetri
potential pattern between the up- and down- streams of the spacecraft. We will report some details of these results as well as t
comparison of the numerical results with observational data.

[1] Andre, M., and C. M. Cully (2012), Low-energy ions: A previously hidden solar system particle population, Geophys.
Res. Lett., 39, L03101, doi:10.1029/ 2011GL050242.
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