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Characteristics of whistler-mode waves that generate electrostatic emissions ob-
served by the Arase satellite
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Whistler-mode electromagnetic waves are observed in the Earth’s magnetosphere. These waves are excited near the
magnetic equator and propagate toward higher latitudes. Whistler-mode waves are typically observed in the frequency range
0.1-0.8fce, where fce is the equatorial electron cyclotron frequency. Whistler-mode waves are observed in two frequency
bands with power gaps near 0.5 fce. Whistler-mode waves are associated with various nonlinear phenomena and the
important role of acceleration processes in the magnetosphere. The STEREO satellite observed an oblique whistler-mode
wave with distorted electric field. This distortion is from the plasma density fluctuations which driven by the electrostatic
field of the whistler-mode wave [Kellogg et al., 2010]. In ISEE satellite, the beam mode electrostatic bursts modulated
by chorus waves have been observed [Reinleitner et al., 1982], and this modulation is caused by the Landau resonance of
electrons and the chorus wave [Reinleitner et al., 1983]. Van Allen Probes observed Langmuir waves modulated by chorus
waves [Li et al., 2017]. However, in these previous studies, only a few cases have been analyzed.

To further examine the electrostatic emissions associated with chorus waves, we perform a statistical analysis based on
plasma wave data obtained by the Arase satellite, which observes from equator to middle latitudes. As a result, in addition to
the chorus-modulated electrostatic waves reported in previous studies, we found a new type of electrostatic waves modulated
by longer periods. Furthermore, we found that differences in modulation are dependent on the parallel electric potential of
the whistler-mode waves. The mechanism of chorus-related electrostatic waves is investigated through both observations
and simulations [Xin An et al., 2019; Ma et al., 2024]. The electrostatic waves we found have not been examined by
simulations. In this study, we will perform simulations to investigate the modulation characteristics of electrostatic waves. In
this presentation, we will mainly report the analysis results on the Arase observations and also introduce plans for numerical
simulations.
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