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Whistler-mode chorus waves are electromagnetic waves that are excited in the Earth’s magnetosphere. Chorus waves are
observed in the frequency range of 0.1 to 0.8 times the electron cyclotron frequency. Chorus waves resonate with electrons
in various energy bands and accelerate electrons. Reinleitner et al. (1983) reported that the acceleration of these electrons
excites electrostatic waves which oscillate parallel to the magnetic field lines. Chorus waves which propagate obliquely to
the magnetic field lines have an electric field component parallel to the field lines. The beam-mode electrostatic waves are
excited by Landau resonance between the electric field of the chorus wave and electrons. Li et al. (2017) also reported that
a beam with a velocity matching the phase velocity of the chorus wave exists in observed electron distribution functions.
However, in these previous studies, the wave instruments covered only up to 10 kHz and did not accurately the high
frequency components of electrostatic waves. In addition, only few cases have been analyzed by past studies.

In order to further examine the electrostatic waves associated with chorus waves, we perform a statistical analysis on them
on the basis of plasma wave data obtained by the Arase satellite, which can measure waves up to 20 kHz. We analyzed
bandwidths of the electrostatic waves associated with chorus waves observed by the Waveform Capture (WFC) of the Plasma
Wave Experiment (PWE) instrument onboard the Arase satellite. The occurrence distribution for the bandwidths has a peak
at about 1 kHz and spread from 2 kHz to about 10 kHz. The bandwidths of electrostatic waves associated with each band of
chorus waves are different. Especially in lower-band-chorus (LBC), many electrostatic waves have bandwidths wider than 2
kHz. This result suggests that resonance with electrons by LBC is important in this phenomenon.

To understand the distribution of the bandwidth, we also analyzed the electric field and magnetic field waveforms observed
by WFC. The result shows that many periodic bursts of electrostatic waves were observed in association with the electric
field in parallel direction of chorus waves. On the other hand, in narrow bandwidth of about 1 kHz, the periodic structure
was rarely observed. From these observations, the excitation of electrostatic waves associated with LBC is different from the
excitation of electrostatic waves associated with other chorus wave frequency bands.
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