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Relativistic electron precipitation (REP) from the outer radiation belt into the Earth’s atmosphere is caused by electron
resonance interaction with the whistler mode and electromagnetic ion cyclotron (EMIC) waves via pitch angle scattering.
The characteristics of the energy spectra of the precipitating MeV electrons are not fully understood.

We investigate the spatial distributions of precipitating MeV electrons and their geomagnetic dependence. To detect REP
events, the CALET (Calorimetric Electron Telescope)/CHD (Charge Detector) on board the International Space Station (ISS)
was utilized. CALET is the instrument for observing GeV-TeV electrons, nuclei in Z = 1-40, gamma rays above 1 GeV, and
gamma ray bursts. The CALET-CHD consists of two orthogonal layers, CHD-X and CHD-Y, of plastic scintillator charge
measurement modules. The two layers determine the incident position of the cosmic rays. The trigger counter signals are
counted and the accumulated numbers are recorded every 1 s. Kataoka et al. (2016, 2020) show that the count rate observed
by CHD can be used for REP studies. CHD-X and CHD-Y observe >1.6 MeV and >3.6 MeV electrons, respectively. We use
the data from March 2017 to December 2023 to identify periods of abrupt changes in the CHD count rate and identified them
as REP events. To investigate the dependence of the geomagnetic disturbances on the REP at >1.6 MeV and >3.6 MeV, the
SME=at the REP events is calculated, which is the average of the SME index of the identified REP events up to 1 h before.
In addition, we calculate Rxy , which is the ratio of the CHD-X count rate to the CHD-Y count rate. High Rxy values
indicate that the energy spectra of REP events are soft. During geomagnetic quiet periods (SME+<200 nT) the high Rxy
regions appear at Lm >5 and mainly on the night side (21-03 MLT). As the degree of geomagnetic disturbance increased, the
high Rxy regions spread to the dawn and dusk side at Lm <5. We also find that the high R xy regions appear outside the
plasmapause, while R xy is low inside the plasmapause. We identify REP events with good Arase-ISS conjunction and found
that the Arase satellite observed chorus waves on the dawnside during some REP events. These results indicate that REP
events near the plasmapause and outside the plasmapause are caused by the EMIC waves and chorus waves, respectively.



