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Statistical Study of High-Frequency EMIC Waves with the Arase Satellite
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HFEMIC waves are electromagnetic ion cyclotron (EMIC) waves with high frequency and a narrow bandwidth (A f
< 0.1fcp, f <fcp). Previous case and statistical studies (Teng et al., 2019; Asamura et al., 2021; Min & Ma, 2024) have
suggested that HFEMIC waves are likely driven by low-energy (< 100 eV) protons with temperature anisotropy (T L >T
/). In particular, Asamura et al. (2021) analyzed simultaneous observations of HFEMIC waves and increases of low-energy
proton fluxes from the Arase satellite. Using wave — particle interaction analysis, they showed that protons lost energy
through the interaction, and this energy was

used to excite the waves.

Low-energy protons with temperature anisotropy (T L >T /) have been reported to be widely present in the inner
magnetosphere (Wu et al., 2022), and they are considered the free energy source of HFEMIC waves. However, a statistical
study using Van Allen Probes data (Teng et al., 2019) reported that HFEMIC waves occurred mainly in the morning and noon

sectors, and no HFEMIC waves were reported on the nightside.

In this study, we extracted HFEMIC wave events from Arase satellite data and carried out a statistical analysis again, in
order to confirm whether the excitation process of HFEMIC waves reported by Asamura et al. (2021) is general. Wave
normal angles and polarization properties were considered in the event selection. As a result, HFEMIC waves were also
found in the nightside region, where they had not been identified by the Van Allen Probes.

In this presentation, based on these findings, we discuss possible factors related to the occurrence of HFEMIC waves in the
nightside region, such as the temperature anisotropy of low-energy protons, background electron density, the fpe/fcp ratio,
and geomagnetic activity. We also compare our results with the statistical study of EMIC waves using Arase satellite data
(Jun et al., 2023), to further improve our understanding of HFEMIC waves.
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