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The kinetic Alfven wave (KAW) is a type of dispersive Alfven wave with a long wavelength parallel to the magnetic
field line and a perpendicular wavelength comparable to the ion Larmor radius. KAWSs carry an electric field component
parallel to the magnetic field line 6 E;; and accelerate electrons along the magnetic field line through Landau resonance
[e.g., Hasegawa, 1976; Kletzing, 1994; Artemyev et al., 2015]. KAWSs are often observed in the terrestrial magnetosphere
during substorms [e.g., Stasiewicz et al., 2000], and it has been pointed out that a few keV electrons produced by KAWs
cause the auroral brightening during the substorm expansion phase [e.g., Keiling et al., 2002; Duan et al., 2016]. At the
equatorial region in the L-shell of 9, where electrons are accelerated by KAWs, the plasma 3 is me/m; <3 <1. A parallel
magnetic field component, & B;;, which depends on the plasma {3 [Schekochihin et al., 2009], becomes approximately
8% of a background magnetic field By and is considered to be a non-negligible value in the electron acceleration process
of KAWs. The electron acceleration by KAWSs has also attracted attention as an electron acceleration process in the Jovian
magnetosphere [e.g., Saur et al., 2018; Damiano et al., 2019]. While it has increased the importance of the electron
acceleration process by KAWs in magnetized planets, there are still unresolved questions regarding the details of the process,
such as the effect of & B;; on the process, the conditions determining the efficiency of the electron acceleration, and the
upper energy limit of the accelerated electrons.

In this study, we apply the second-order resonance theory, which has been applied to the electron acceleration processes
by coherent whistler mode waves [e.g., Omura and Katoh, 2008; Hsieh and Omura, 2017; Kitahara and Katoh, 2019], to the
electron acceleration process by KAWs. We calculate the conditions for the Landau resonance and estimate the amount of
energy gained through the Landau resonance. If only 6 E;; is considered, we can describe the motion of electrons trapped
by KAWs as the balance between a simple harmonic motion of the wave phase as viewed from the electron \ and the
inhomogeneity ratio S due to the background magnetic field gradient. This is similar to the theory of the nonlinear motion of
resonant electrons interacting with coherent whistler mode waves. Furthermore, when both § E;; and 0B 45 are considered,
the motion of the trapped electrons is described by the balance between the superposition of two simple harmonic motions
of Y and 2  and the inhomogeneity ratio S. Here, the magnitude of the 2 \ oscillation is about § B ;/By relative to the
oscillation.

We apply the above discussion to the test particle simulation results for the electron acceleration process by KAWs in
the terrestrial magnetosphere in the L-shell value equal to 9 [Saito et al., P-EM17-P08, JpGU Meeting, 2023]. We have
confirmed that trapped electrons are detrapped from the KAW at the time when S exceeds 1. In addition to the above
theoretical considerations and results, we discuss the amount of energy gained through the trapped/detrapped process and the
contribution of & Bj;.
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