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Investigation of Earth’s Magnetospheric Structure During the Massive Solar Flare
of May 2024 with MHD Simulations
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The giant solar flare that occurred in May 2024 was significant enough to generate auroras not only at high latitudes but
also at various locations at low latitudes, which indicates a substantial impact on Earth. However, the Earth’s magnetosphere
cannot be visually observed, and its three-dimensional structure is difficult to comprehend, then the changes of magneto-
sphere’s structure during this solar flare unconfirmed.

In this study, we performed an MHD simulation of the Earth’s magnetosphere using the solar wind corresponding to this
solar flare as input to see the spatiotemporal variations in the magnetospheric structure. Due to the magnitude of the solar
flare, the solar wind fluctuations were significant and it makes challenging to execute the simulation with numerical stability.
The simulation model was adjusted accordingly, and a four-day simulation from May 9 to May 12, 2024 (UT) was performed.
To obtain preliminary results quickly, the spatial resolution was set to 0.2 Re, and the inner boundary was set at 3.5 Re.

The simulation results showed that the dayside magnetopause was highly compressed and pushed close to the inner bound-
ary. While some results near the inner boundary might not accurately reflect reality, the simulation is considered sufficient
for a preliminary global assessment of the magnetospheric structural variations.
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