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The geomagnetic storm, which began at 17:00 UT on 10 May 2024, reached a Dst index of -412 nT, making it the largest
geomagnetic storm since November 2003 and named “"Mother’s Day Storm.” In this study, we investigate the behavior of the
plasmasphere during this geomagnetic storm, primarily using multipoint geomagnetic observation data.

By examining the amplitude ratio and phase difference of geomagnetic pulsations between two points with slightly differ-
ent latitudes, the resonance frequency of magnetic field lines can be precisely determined, and this frequency can be used
to estimate the plasma mass density near the equatorial plane of the magnetosphere. However, since field line resonance is
a phenomenon that predominantly occurs in the dayside magnetosphere, this method is limited to investigating the dayside
magnetosphere.

Plasma mass density calculations for L "2.5 across multiple longitudinal sectors from 9 to 12 May 2024, revealed that,
during the main phase and early recovery phase, mass densities up to nearly ten times the usual values were observed in some
longitudinal sectors. The most prominent density increase was observed in the New Zealand meridian (170° E) between
21:00 and 24:00 UT on 10 May, where the density reached up to 25,000 amu/cc. For comparison, the average plasma mass
density on quiet days in May over the past decade at the same observation point was approximately 2,500?3,000 amu/cc.
Similar density increases were observed in Eastern Europe (20° E, 8:30712:30 UT on 11 May, 19,000 amu/cc) and Western
Europe (4° W, 9:00714:00 UT on 11 May, “13,000 amu/cc), while in Eastern America (75° W, 21:00723:00 UT on 11
May, "11,000 amu/cc), the increase was observed for a shorter duration, but it was not observed in Western America (110°
W). This suggests that the anomalous density increase was observed when the magnetic flux tubes, after passing through the
post-midnight to dawn sector during the main phase of the storm (17:10 UT on 10 ? 2:10 UT on 11), rotated into the dayside
magnetosphere.

During this geomagnetic storm, the ERG satellite, which was in an orbit with an apogee on the dayside, passed through
L=2.5 near 9 MLT and 18 MLT. An investigation of electron density derived from UHR frequencies showed no significant
density increase similar to that observed in the mass density, suggesting that the increase in mass density was likely due to an
increase in heavy ions. In the presentation, we will discuss more detailed analysis results and interpretations related to these
density increases.
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