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Whistler-mode chorus waves play important roles in the acceleration and loss of energetic electron populations in the
Earth’s inner magnetosphere. Previous studies have reported that the generation of chorus waves, a type of whistler-mode
waves, is accompanied by rapid variations in electron pitch angle distributions [Fennel et al., 2014; Kurita et al., 2018]. This
phenomenon is characterized by the deformation of electron distribution in the velocity space where effective wave-particle
interaction is expected and the electron flux drastically increases within the resonance range of cyclotron resonance.

In this study, we analyzed variations in electron flux associated with chorus waves using observation data from PWE,
MEP-e, and MGF onboard the Arase satellite in order to deepen our understanding of such phenomena. During the
observation period from March 2017 to October 2018, 46 events were visually identified, and we compared the range of
deformations in electron pitch angle distributions with the resonance range calculated from the observed chorus waves for
each event. As a result, it was found that the observed deformations in electron pitch angle distributions can be explained by
first-order cyclotron resonance with the chorus waves in many of the identified events.

It is also noted that rapid variations in the electron pitch angle distribution, occurring on time scales ranging from a
few seconds to several tens of seconds, are not always adequately explained by conventional quasi-linear diffusion theory
[Kurita et al., 2018, 2025; Saito et al., 2021]. In this study, we further investigated to clarify whether these rapid variations
are associated with nonlinear wave — particle interactions. Specifically, we calculate the ratio of wave-induced effects to
background inhomogeneity effects p y [Saito et al., 2016] and classify the electron scattering processes for each event,
thereby quantitatively evaluating the degree of nonlinearity. In the presentation, we discuss the results of this nonlinearity
evaluation and their implications.
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