R008-P13
RXZ—2 111/25 AMUAM2 (9:00-12:00)

ARTEMIS B2 THRAINZ 4 X FMERICER T 2 BUEH
#EAR AR ), S 4 ), /M TR )
O SUARARAE, C SR AEAeRT, O 5Ok

Detection of dust impact-like signals by electric field instrument onboard the
ARTEMIS satellites

#Kota Takaramoto®, Satoshi Kurita?), Hirotsugu Kojima®)
(1Graduate School of Engineering, Kyoto University, (?Research Institute for Sustainable Humanosphere, Kyoto University,
(3Kyoto university

Nanometer-sized dust particles are present in space, and previous observations have shown that these dust particles collide
with spacecraft at high velocities (>1 km/s), generating plasma clouds around spacecraft. It is known that the plasma cloud
generated by the dust impact can affect the interpretation of electric field observations by satellites since the signature of
this dust impact appears as the electric field pulse signals. These signals are detected in many satellite missions such as
Voyager, Cassini, Wind, STEREO, and MMS. In this study, we analyzed data obtained from the electric field instruments
on the ARTEMIS satellites to identify dust impact-like signals along the ARTEMIS orbit around the Moon. When dust
particles collide with the spacecraft body, all electric field probes on the spacecraft simultaneously measure pulse signals
with identical characteristics. The Electric Field Instrument (EFI) onboard the ARTEMIS satellites is suitable to detect these
signals since individual sensor potentials from six electric probes are available during the high-time resolution waveform
acquisition for "8 seconds, which are obtained 3-5 times per day. By exploiting the fact that, in the case of probe signals
by the dust impact, the sum of the pulse signals from paired probes is enhanced while the difference is nearly zero. We
conducted a detailed analysis of dust events. Additionally, we verified the events by confirming that the phase differences
between signals from the probes were nearly zero. As a result, we categorized the dust impact events into two main types
based on the intensity and characteristics of the observed pulse signals. Further detailed analysis of the arrival direction and
magnitude of the signals in the group of events with particularly strong intensities suggests that the dust may be of interstellar
origin, likely colliding with the spacecraft itself. In the other group, strong signals were observed only on specific probes,
suggesting the possibility of events where dust collided with the probes themselves rather than with the spacecraft body.
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