Differences in electron precipitation events from the ORBE during different types of geomagnetic disturbances as an indicator of different magnetospheric processes
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 According to the NOAA POES/METOP satellites, statistics of energetic electrons precipitation from the Earth's outer radiation belt during various geomagnetic disturbances were collected. Two different magnetic storms are being considered: a weak but prolonged storm including the HILDCAA event on October 11-16, 2017, and a powerful but rapidly fading storm on March 23-30, 2023. The parameter under study was the slope of the energy spectrum (a measure of the ratio of different energies particle fluxes) of the precipitation caused by different scattering mechanisms. The analysis of the energy spectrum slope shows different dynamics of the ORBE fluxes and the development of wave activity during different types of geomagnetic activity. Also, such a study allows us to try to determine the number of "pure" (caused by one mechanism of electron scattering) and "mixed" (caused by several scattering mechanisms at once) precipitation events.


It was found that in storms with prolonged substorm activity, approximately 50% of the precipitation caused by interaction with EMIC waves are "mixed". And in powerful storms without prolonged substorm activity, all such precipitation events were "pure". Probably, the “mixing” of mechanisms occurs due to the powerful VLF activity during prolonged substorms. It was also found that the dynamics of the slope of the precipitation spectra caused by scattering on the curvature of the magnetic line is very different for the two magnetic storms. Apparently, during the HILDCAA event, two processes balance each other: injection of energetic electrons and acceleration of electrons by consecutive substorms to relativistic energies. In the absence of such prolonged substorm activity, only the injection of energetic electrons remains.
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