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Identification of auroral emission altitudes associated with relativistic electron
precipitation events observed by ISS-CALET
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High-energy electrons trapped in the radiation belts can sometimes precipitate into the atmosphere, causing relativistic
electron precipitation (REP) events. The emission altitude of the REP-related aurora depends on the energy of precipitating
electrons or protons, which can contribute to identifying the possible wave mode which caused REP. REP events are occasion-
ally observed by the ISS CALorimetric Electron Telescope (CALET). Magnetospheric plasma waves such as EMIC waves
and chorus waves have been identified as the possible causes of the REP events (e.g., Kataoka et al., 2020 EPS). However,
the corresponding REP-footprint auroras have not been investigated in detail. This study addresses this issue, identifying
the REP-footprint aurora by examining whether REP events are accompanied by visible aurora and estimating their emis-
sion altitudes.On August 30, 2024, we installed identical all-sky cameras at observation sites “25 km apart, AUGO (54.71N,
113.31W) and AUGSO (54.60N, 113.64W) in Athabasca, Canada. The selected wavelength is 427.8 nm, and the targeted
auroras are isolated proton aurora caused by EMIC waves, and pulsating aurora by chorus waves, where the corresponding
emission altitude peaks are >100 km and <100 km, respectively. From approximately one year observations, we identified a
total of 52 REP events from the ISS-CALET 1 sec cadence Charge Detector (CHD) dataset for night-time clear-sky conjunc-
tions between the ISS and Athabasca. Among these 52 REP events, 5 events showed auroral signatures near the ISS footprint,
11 events showed auroras somewhat away from the ISS footprint, and 36 events showed no related auroras in the all-sky
field-of-view. The REP event on May 3, 2025 is the best-representative REP-footprint pulsating aurora event. We estimated
the pulsating auroral emission altitude using two independent stereoscopic methods of Kataoka et al. (2013 AnnGeo) and
Whiter et al. (2013 GeoSci), to obtain consistent results of approximately 90 [X| km peak altitude. The results suggest that
this particular REP event on May 3, 2025 was caused by chorus waves, which result in the high flux of tens-of-keV electron
precipitation, therefore leading to the observed pulsating auroras at "90km altitude. In this presentation, we report the details
of the May 3 event as well as other conjunction event examples.
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