Three-dimensional structure of the manifestation of the polarization jet in the electron density during the “Victory Day” May 2024 geomagnetic storm.
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Based on the Global Self-Consistent Model of the Thermosphere, Ionosphere, and Protonosphere (GSM TIP), the ionosphere's response to the May 2024 geomagnetic storm was calculated. The three-dimensional response structure of the electron concentration over Eastern Europe was studied during the period of 17-21 UT on May 10, 2024. The simulation results revealed a fine structure in the width of the sharp decrease in the electron concentration in the F2 region, which is associated with the supersonic electromagnetic plasma drift (polarization jet) that forms in the simulation results. According to observations by the Kaliningrad Observatory, a U-shaped trace was observed on vertical sounding ionograms and STEVE images of the entire sky during the period under consideration, which is a manifestation of the polarization jet. STEVE's time-varying offsets from the all-sky camera were used to estimate the rate of electromagnetic drift. The estimates indicate the formation of supersonic velocities of ~700-900 m/s, which is consistent with the simulation results. 
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