R006-P30 |/IF RAZ—815 BERS: 108 23H

R EEAN E— LS X5 70— T BRI ICE T 2k I al—v gV

# i (XN [1]; =5 HF [2]; A 96z [3]
[1] #RR « S 2A « BHR [2] #F R [3] iR« & AT LR

Effects of Active lon Emission on Double-probe Electric Field Measurements
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Spacecraft is subject to electrostatic charging due to plasma particle impact as well as photo- and secondary electron emi
sion. Spacecraft has a positive potential in tenuous plasmas of the outer magnetosphere, because the photoemission should |
dominant current source. The spacecraft charging will interfere with in-situ measurements of low-energy particles and electric
fields, and thus optimal designs to minimize the effects have been a long-standing issue. As one of such techniques, the Acti\
Spacecraft POtential Control (ASPOC) uses active emission of heavy ions from the spacecraft to reduce a spacecraft potenti
and is in practical use, e.g., in the Cluster and MMS missions. Although the technique has been proved to have a preferable effe
on low-energy ion measurements, its side effects such as modification of potential structures and the associated spurious elect
fields have been an unresolved issue.

A spacecraft with two pairs of probe extension booms is placed at the center of a simulation space that is filled with magne-
tospheric tenuous plasmas. Within the spacecraft spin plane, a heavy ion beam is emitted from the spacecraft in the directiol
of 45 and 225 degree with reference to a certain probe extension direction. The simulation model mimics ASPOC flown on the
MMS satellite. The probe electric field measurement is numerically simulated by acquiring a potential difference between the
probes attached at the boom tips. In this simulation, we consider the plasma convection to examine the effect of plasma wake
Several considerations are performed on the angle between the flow and probe extension directions in order to consider the fie
measurements during a spacecraft spin. Consequently, the simulations predict that the probes will measure a complex elect
field waveform in the spacecraft spin frame. The electric field waveform is influenced by the wake formed behind the charge
relaxation beam, in addition to that behind solid structures of the spacecraft and booms. We will present the initial results on the
significance of the wake formed behind the charge relaxation beam and its spin angle dependence.
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