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How do the geomagnetic storms affect the LEO proton flux distribution during
Solar Energetic Particle events?
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The precipitation of the Solar Energetic Particles (SEP) into the trapping region of the Earth’s inner magnetic field was
reported by several satellite observations. When the SEP events coincide with geomagnetic storms, the particle precipitation
becomes deeper and can access to lower latitude regions. This phenomenon is considered as a dangerous situation for most
of the LEO missions, especially the high-inclined orbit missions.

In order to examine how the geomagnetic storms can affect the LEO proton flux distribution during SEP events, we have
developed a three-dimensional relativistic test particle simulation code to compute the 70-180 MeV solar proton full trajec-
tories in the inner radiation belt of L-shell range (1 <L <3). We have selected three different Dst index values: -7, -150 and
-210 nT, to define quiet time, strong and intense geomagnetic storm conditions and to generate the corresponding geomag-
netic field by adopting IGRF model (v12) and Tsyganenko model (T01).

We found that, as long as the magnetic storm was intensified, the proton flux became more prominent at the higher latitude
zones and more expanding toward lower latitude range. In addition, the proton flux distribution in the lower latitude zones
which includes the South Atlantic Anomaly (SAA), became more flattened as the Dst index was decreased. Finally, the
assessment of the corresponding radiation environment showed that a Polar LEO mission could be subjected to 20% excess
Single Event Upset (SEU) rates during intense geomagnetic storm.



