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Kinetic Alfvén waves (KAWs) are electromagnetic waves with a perpendicular wavelength on the ion Larmor radius ( p
;) scale. KAWs have a parallel electric field component (6 E;;), accelerating ions and electrons along a magnetic field line
from several hundred eV to a few keV [e.g., Hasegawa, 1976]. KAWs are observed in various regions, such as the solar wind
[e.g., Bale et al., 2005], the dayside magnetosphere [e.g., Gershman et al., 2017], the inner magnetosphere [e.g., Maynard et
al., 1996], the nightside magnetotail [e.g., Chaston et al., 2012], and the plasma sheet boundary layer (PSBL) [e.g., Wygant
et al., 2002].

In particular, the Polar satellite observed KAWs in the PSBL at altitudes of 4 - 6 Rg and reported parallel ion and elec-
tron beams of 1 — 2 keV, which were considered to be generated by the KAWs [Wygant et al., 2002]. However, the Polar
observations had some limitations. For instance, the magnetometer had a 4 Hz Nyquist frequency, which prevented it from
detecting higher-frequency components of kinetic Alfvén waves (KAWSs). Additionally, particle instruments of Polar, which
measured velocity distribution functions, operated with a 13-second cycle, making it challenging to resolve variations in the
distribution on shorter timescales.

To overcome these observational limitations, this study utilizes high-resolution field and particle data from the Arase (ERG)
satellite. We analyze an event from 22:25 to 23:25 UT on September 1, 2022, when Arase was at a magnetic latitude of 38
° . This mid-latitude region is crucial for understanding the propagation of KAWSs from their equatorial source region. The
plasma parameters observed during this event were number density of “0.1 cm™3, ion temperature of a few keV, electron
temperature of several hundred eV, and a magnetic field strength of “270 nT. The ion plasma beta in this environment is com-
parable to the electron-to-ion mass ratio (3 ; = m./m;), under which condition one can expect to observe KAWs. During this
event, we identified an electric field enhancement at several Hz, which was associated with an enhancement of the electron
energy flux from several hundred eV to several keV. Such observations are essential for understanding particle acceleration
mechanisms, like the formation of several keV high-energy beams through nonlinear Landau resonance [Saito et al., 2025]
and their connection to auroral processes.

To detect KAWSs, we calculated the power spectral densities of the perpendicular electric (8§ E ) and magnetic (6 B )
field components using the Morlet wavelet transform. We found that their amplitude ratio, | 6 E | |/| & B |, in the several-
Hz range is consistent with the KAW dispersion relation, which means that the electromagnetic field fluctuation can be the
KAWs. During time intervals when this dispersion relation was satisfied, we also observed that the pitch angle distributions
of protons and electrons were concentrated in the parallel (0° ) and anti-parallel (180° ) directions, suggesting parallel ac-
celeration by KAWs. Furthermore, this event presents a good opportunity for conjugate observations with the THEMIS-A
satellite located near the magnetic equator. In this presentation, we will report the results of these analyses and discuss the
propagation and particle acceleration processes of KAWs.
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