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Ring current development observed by the Arase satellite during the May 2024

super geomagnetic storm
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During the super geomagnetic storm that took place on May 10, 2024, the ring current intensified remarkably, and the
SYM-H index reached -518 nT at the minimum peak. The reduction of the horizontal component of the geomagnetic field
on the ground is the core feature of the ring current. The spatial distribution and the composition of the ring current ions
during super geomagnetic storms, however, are still unclear due to a limited number of in-situ observations of ring current
ions even during large geomagnetic storms. In addition, simultaneous observations of the solar wind parameters were not
obtained with ring current observations near the equator during geomagnetic storms with a minimum SYM-H smaller than
-250 nT. One of the best achievements during the present super geomagnetic storm is that the solar wind parameters were
obtained almost continuously during the entire storm period. The Arase satellite is the only satellite currently available
for comprehensive observations in the inner magnetosphere, and has observed ring current ions with the Medium-Energy
Particle experiments-lon mass analyzer (MEPi) and the Low-Energy Particle experiments-lon mass analyzer (LEPi) with
an orbital period of about 9.5 hours. Arase has successfully measured the energy density profile and temporal and spatial
variations of the composition of ring current ions from the magnetopause to the L shell of 2.0 during the super geomagnetic
storm. In this presentation, we report on the first in-situ observations of ring current ions with an energy density peak at the
low L shell of 2.5-3.0 during the super geomagnetic storm, focusing on the observations in the dusk side magnetosphere
where the 3-D velocity distribution function data (H™, He™, He*, O™, O™, and molecular ions) of MEPi (9.6-184 keV/q)
are available near the magnetic equator despite the orbital inclination of about 31 degrees.

2024 FED 5 A 10 HICBtE L 7-ERBEREZIEFE ICHEERY V7L > hOFENA SN, SYM-H #5855 - 518 nT
WELTZ, VY7 ALy MIM ERIGOKER S OBAE25 & THAROEERN 225 TH 20, THLETOK
WKERO Y 277 Ly b OFRERMNETO/EIZ L 2 EZREANIIEFICR S TE D, SYM-H 5425 - 250 nT 2~
[2X5%ARY TR V7L >y OEEERN L FRHICHESEZBREIT 2 KBE S X — X 23S 28 H
EBEBHXNA TR o2, SHOERBSETIE., BT 20 7Ly OB e ARFICKBE T X — R %2 I1ZIEHE
WHNCR 2 Z e N TERWDTORE o7z, HOBHEIFHME AL F— A 4 VEEDHEE MEP) 2R 42 L¥ — A4
F U EBSHEE (LEP) 213Uy L TE OS2 L, BIRME— 0 NI E ORSEEIE R » L T2 /i
LTW3%, RESKUEICB VT HERN 9.5 RRE TR SE O > 7L Y b A F U ZEDRLEBHIL. Vo 7h
LY b A DEHN., HBRORZERES 2T 2 Z Il L, AFEE TN SIE CRESURE T 2 @i L.
MEPi @/ —<E— RTHT, Het™, Het. OTF, O, 5374 4> OHEELSHBEB O T — X 2EGEINCIE S iz
A7 78l o PN ER I SUE D BRI = Hnc . 918 THEEEEI X W - B KSR RO RN SE (L ~2.5-3.0) ITEH Y — 27 &8
DY THLY WA F L DENGH, HREHERET 5,



