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In recent studies, Electromagnetic lon Cyclotron (EMIC) waves with a frequency drift are observed by various satellites in
the Earth’s inner magnetosphere (Cluster: Pickett et al., 2010; Akebono: Sakaguchi et al., 2013; THEMIS: Nakamura et al.
2014). The phenomena are called EMIC triggered emissions are reproduced by the one-dimensional hybrid simulation (Sho
and Omura, 2011, 2013). EMIC waves are generated by energetic ions and can also scatter the pitch angle of energetic io
through the cyclotron resonant interactions. Since EMIC triggered emissions are nonlinearly generated coherent and large amp
tude waves having spectral fine structures, we can expect that the pitch angle of energetic ions are effectively scattered by EMI
triggered emissions. Indeed, simulation results show that the velocity distribution function of ions is strongly modulated by the
EMIC rising tones (Shoji and Omura, 2013).

Fukuhara et al. (2009) proposed a new type instrument called Wave-Particle Interaction Analyzer (WPIA) as a new means ©
the study of wave-particle interactions. One of methods of the WPIA is to calculate the energy exchange between waves an
particles and the method enables us to evaluate wave-particle interactions directly and quantitatively (Katoh et al., 2013). Th
method is applied to EMIC rising tones observed by the THEMIS satellite and the feasibility of the method and the adequacy of
the nonlinear theory (Omura et al., 2010) is evaluated (Shoji et al., SGEPSS meeting 2014). In addition to the method to dete
the energy exchange, we have proposed a method to directly detect the pitch angle scattering of resonant particles by calculati
G (Kitahara et al., SGEPSS meeting 2014). The G is defined as the accumulation value of a pitch angular component of th
Lorentz force acting on each particle and indicates the lost momentum of waves.

The purpose of this study is to apply the method we proposed to detect pitch angle scattering to EMIC rising tones by analyz
ing the THEMIS observation data and to validate the feasibility of the method. The Electrostatic Analyzer (ESA) installed on
THEMIS can detect ions in the energy range from 5 eV up to 25 keV with 32 energy channels. The ESA is designed with 180
degrees x 6 degrees fields-of-view and sweeps out 4 pi steradians every 3 s spin period. Since the maximum azimuthal ang
resolution of the ESA burst-mode data is 22.5 degrees and the ESA is operated with 32 energy sweeps for each azimuthal anc
channel, the time resolution of the count rate detected by the ESA is 6 ms. The sampling frequency of burst-mode data of bot
the Electric Field Instrument (EFI) and the Fluxgate Magnetometer (FGM) are 128 Hz. Therefore, the THEMIS data of particles
and waves have enough time resolutions to be applied the WPIA method to the EMIC rising tones with the frequency of "1 Hz.
In this study we discuss the principle and procedure of analysis to calculate the G values using these data.
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