Dynamics of the high-latitude Earth's magnetosphere according to polar satellite data
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Satellite measurements of charged particle fluxes make it possible to study the structure and dynamics of the magnetosphere during geomagnetic disturbances. The region of the inner magnetosphere is identified by measurements of the fluxes of trapped particles, while the dynamics of the auroral magnetosphere is manifested in spatiotemporal variations in the fluxes of charged particles in the auroral oval region. The most complete information about the structure of the magnetosphere can be obtained in the presence of a third population of particles, solar energetic protons, accessing the polar caps during solar proton events.

Such an event was recorded during the magnetic storm on 27/02/2023. Measurements of the Meteor-M2 and DMSP polar satellites made it possible to determine the position of the high-latitude boundaries of the main magnetospheric structures: areas of solar proton penetration (3-10 MeV); areas of auroral electron and ion precipitation (30 eV÷30 keV); areas of electron capture (> 100 keV) in the outer radiation belt of the Earth. Analysis of satellite measurements in the evening and morning sectors of the magnetosphere has shown that the boundaries of all magnetospheric structures shift to lower latitudes during the main phase of the magnetic storm. In the orbits of polar satellites, a morning-evening asymmetry is observed in the flaxes of trapped electrons and solar energetic particles in the main phase of the storm, associated with the formation of a partial ring current in the evening magnetosphere. The presence of solar energetic protons has been detected in the region of the auroral oval and in the region of the outer radiation belt, which indicates the possibility of diffusive penetration of solar particles through the flanks of the magnetosphere.
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