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The near-Earth space environment is strongly influenced by plasma waves and high-energy particles. Electromagnetic ion
cyclotron (EMIC) waves play a key role in controlling the precipitation of high-energy ions and relativistic electrons in the
inner magnetosphere. Furthermore, EMIC waves exhibit complex propagation characteristics such as reflection and cutoff,
governed by dispersion relations that depend on the ion composition of the ambient plasma. Therefore, analyzing EMIC wave
propagation provides valuable insights into the ion composition and spatial structure of the magnetospheric plasma.

In this study, we focus on the fine-structured EMIC wave event simultaneously observed on April 18, 2019, by Arase and
RBSP-A and two ground-based stations at Gakona and Dawson (Matsuda et al., 2021). We analyze its propagation charac-
teristics using the ray tracing method. Matsuda et al. (2021) have suggested that EMIC waves are spatially localised and may
propagate

through ducts along magnetic field lines comparing the wave spectra measured at the locations of Arase and Van Allen
Probes as well as ground stations. However, the specific shape of the ducts and the source regions of the EMIC waves have
not been sufficiently examined in a manner consistent with all observational facts. In the present study, we conducted a series
of ray tracing simulations by systematically varying the initial conditions (e.g., source location, frequency, and initial wave
normal angle) as well as environmental parameters such as ion composition and duct geometry. We evaluated the relation-
ships between these parameters and wave propagation characteristics, and attempted to identify the conditions under which
simultaneous multi-point observations could be reproduced.

In this presentation, we will share the results of our analysis concerning the geomagnetic and plasma conditions that enable
the observed multi-point detection of EMIC waves, and discuss how ion composition and duct structures influence EMIC
wave propagation.
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