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Study on the dust impact signals observed by the WFC aboard KAGUYA
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Dust particles ranging in size from nanometers to micrometers are widely distributed in space, and it has been suggested that
there exists a large number of dust particles around the moon in particular [1]. When such particles collide with spacecrafts,
they generate plasma clouds around the spacecraft, which will affect electric field measurements[2]. The WFC (Waveform
Capture) onboard the lunar orbiter KAGUYA has detected numerous waveforms believed to originate from dust impacts[3].
Horie et al. have extracted pulse-like waveforms, to be plausibly caused by dust impacts, from the WFC waveform data
using pattern matching techniques and have statistically analyzed their characteristics. A notable feature of the KAGUYA
observations is that such waveforms have been detected not only in monopole measurements, but also in dipole measurements,
where the detection of dust impact signals is theoretically less likely. Horie et al. have suggested that in dipole mode, dust-
related waveforms are observed due to sensitivity imbalances between the two antennas caused by partial shading from
the satellite body. However, the detailed physical mechanism remains insufficiently understood. Therefore, in this study,
we investigate the conditions under which dust impact waveforms are more likely to be detected and explore why such
signals can be observed even in dipole mode, primarily based on monopole measurement data. Characteristic features of dust
impact waveforms include their asymmetric shapes and the simultaneous appearance of similar waveforms across multiple
antennas. However, due to contamination of the internal artificial noise, it is difficult to distinguish true dust signals from the
monopole measurements data. To address this issue, we improved the detection accuracy by focusing on parameters such as
the time intervals and the polarity consistency among the detected pulse signals. As a result, we found that the amplitudes
of dust impact signals detected in monopole mode varied depending on the antenna, and that the amplitude ratio exhibited a
correlation with the direction of the Sun as seen from the spacecraft. In this presentation, we discuss the relationship between
these amplitude ratios and the solar direction, as well as the possible mechanism behind the generation of these waveforms.
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