Geomagnetic cutoff of high-energy solar cosmic rays during strong magnetic storms
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The dynamics of the geomagnetic cutoff latitude of solar cosmic rays (SCR) was studied during three strong geomagnetic storms in September 2017, May 2024, and November 2025. Fluxes of high-energy solar protons with energies above 16 MeV were observed by the low-altitude polar satellites of the POES/METOP mission. SCR cutoff latitudes were determined in the Northern and Southern Hemispheres, both during quiet periods and during the geomagnetic storms. The experimental results are compared with an elliptical SCR cutoff model [1]. It is shown that, on average, the model provides a good prediction of the experimental data over the dynamic range of its input parameters. However, outside the dynamic range, particularly in the range of geomagnetic dipole tilt angles and geomagnetic activity levels, the model produces significant systematic errors, indicating the need for further improvement. Perspectives of improving the modeling of the SCR geomagnetic cutoff during strong magnetic storms are discussed based on new experimental data.

The study was conducted as part of a state assignment from Lomonosov Moscow State University.
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