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Feature analysis of chorus elements observed by the Arase satellite
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Whistler-mode chorus waves are important plasma waves that contribute to the formation of terrestrial radiation belts. The
Arase satellite aims to clarify particle acceleration processes in the inner magnetosphere. Particularly, the waveform capture
(WFC), which is one of receivers of the plasma wave experiments (PWE) aboard Arase, measures electric and magnetic field
waveforms. It is known that chorus waves are composed of fine-structures (also called “chorus elements™), whose frequency
and intensity variations are important parameters which characterize the efficiency of the wave-particle interaction.

In this study, we propose a technique for quantitatively parameterizing the spectral features of chorus elements observed
by the PWE. First of all, we perform fast Fourier transform analysis on the magnetic field waveform measured by the
PWE/WEC. As a next step, we roughly extract chorus elements from the obtained power spectrum image using several image
processing techniques (e.g., binarization, opening, and closing). Finally, we obtain a superposed spectral image (hereafter
referred to as the “averaged chorus element”) by shifting the original chorus elements’ spectra along time. We confirmed that
this technique reduces the effects of noises and fluctuations in the original spectra. We successfully parameterized several
features of chorus elements, such as frequency sweep rate, wave amplitude variation, and wave duration. We applied this
method to the long-term plasma wave measurement data, and statistically analyzed the variation of these parameters along
the orbit of Arase. In this presentation, we introduce several examples of the averaged chorus elements calculated from the
waveform data observed by the PWE/WFC, and show the results of the quantitative parameterization of the averaged chorus
elements.
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