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Occurrence characteristics of electrostatic waves associated with whistler mode
chorus observed by the Arase satellite
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Electrostatic waves associated with whistler mode chorus waves have been observed in the magnetosphere. Reinleitner
et al. (1983) reported the electrostatic waves associated with chorus waves. The electrostatic waves have dominant wave
power in the direction parallel to the ambient magnetic field. The similar phenomenon is reported in Li et al. (2017) based
on the Van Allen Probes observation. These studies suggest that the electrostatic waves are excited by electron beams, which
are generated by the landau resonance between electrons and chorus waves. However, since these studies discuss only a
few events, further data analysis is necessary to reveal the mechanism of the event that chorus waves cause the electrostatic
waves. Therefore, in this study, we aimed to examine this chorus-induced electrostatic waves by analyzing the relationship
of these waves using the data obtained by the Arase satellite in statistical sense.

We used OFA-MATRIX data to determine the electric field components perpendicular and parallel to the background
magnetic field projected onto the satellite spin plane. These electric field components were used to identify the electrostatic
waves reported by the previous studies. We successfully identified a large number of the narrowband and broadband
electrostatic waves associated with chorus waves. To investigate the relationship between the spectral shape of chorus and
the occurrence of the electrostatic waves, we calculated the power of lower-band (0.1-0.45 fce), inter-band (0.45-0.5 fce),
and upper-band (0.5-0.8 fce) chorus to automatically determine the spectral shape of chorus associated with the electrostatic
waves. We found that the electrostatic waves are associated with banded chorus that has a wave power gap at 0.5 fce. The
electrostatic waves are also accompanied by the chorus without a wave power gap at 0.5fce. The electrostatic waves are
observed near the magnetic equator on the night side. In addition, the electrostatic waves associated with lower-band chorus
were observed not only near the magnetic equator but also at the mid-latitudes.

We also analyzed the bandwidth of the electrostatic waves. The electrostatic waves with the bandwidth wider than 2kHz
were mostly observed near the magnetic equator on the nightside, while the electrostatic waves with the bandwidth narrower
than 2kHz were also observed at the mid-latitude on the dayside. We analyzed the relationship between the bandwidth of
the electrostatic waves and the spectral structure of chorus. We found that the broadband electrostatic waves are associated
with banded chorus that has no gap. In the presentation, we show the analysis results mentioned above, and discuss the
physical mechanism based on the theory of the landau resonance between electrons and chorus emissions [Omura et al.,
2009; Yagitani et al., 2014].
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