S002-05
AR5 11125 AM2 (10:30-12:00)
11:40~11:55

XRISM & #Er X {FIR1KIEH 28 Xtend IC KL 3 2024 E5 BOBEKFHAD X LRE:H
#VE FITE D, A8 E CRER 2), T KR 2, (IR BT 2, 5 757 3, the XRISM team??)
(1 gippk, (CISAS JAXA, G ¥ A%, GNASA

XRISM/Xtend observation of the intense space storm in 2024 May
#Shogo Kobayashi®), Kotaro Fukushima?), Daiki Ishi®), Noriko Yamasaki®), Kosuke Sato®), the XRISM team?%)
(ITokyo University of Science, (?ISAS JAXA, (3Saitama University, *NASA

The XRISM satellite, launched in September 2023, is equipped with a microcalorimeter (Resolve) and an X-ray CCD
camera (Xtend/SXI; hereafter SXI) at the focal planes of two X-ray telescopes, enabling high-resolution spectroscopy and
imaging in the soft X-ray band of 0.5 — 10 keV. The former offers a spectral resolution of E/A E ~ 1000 at 6 keV, which
is 5 — 10 times higher than that of the other X-ray satellites, albeit with imaging capabilities limited to a 3' X 3' field
of view with a 6 X 6 pixel mosaic. The latter, SXI, consists of four X-ray CCD chips arranged in a 2 X 2 configuration,
achieving wide-field observations of 38' X 38' with an energy resolution of E/A E ~ 35, making it complementary to
Resolve. Japanese satellites, including XRISM, have traditionally been placed below the Van Allen belts in low-altitude
orbits. The primary goal of this orbit is to utilize geomagnetic shielding to reduce background noise from charged particles
originating from the solar wind and low-energy cosmic rays, thereby achieving the highest sensitivity to faint and diffuse
X-ray emissions. On the other hand, in such a low orbit, phenomena such as solar wind charge exchange where heavy ions
in the solar wind capture electrons from hydrogen atoms in the Earth’s upper atmosphere and emit X-rays, rapid increases in
charged particle events, and solar X-ray radiation scattered by the satellite structure can be observed during periods of high
solar activity. In fact, in the Suzaku satellite, emission lines of oxygen and carbon, considered to be originating from the solar
wind charge exchange, have been reported (e.g., Fujimoto et al., 2007; Ezoe et al., 2011; Ishi et al., 2023), and the SXTI’s field
of view, which is nearly four times larger than that of Suzaku, is also useful for observing such phenomena occurring near
the upper atmosphere associated with these geomagnetic storms.

The Sun is currently entering the peak of the 25th solar cycle, frequently causing solar flares, coronal mass ejections, and
massive geomagnetic storms. In particular, an enormous space storm occurred in May 2024, during which XRISM, conduct-
ing performance verification observations, was observing M81 and M82 (with exposure of 240 ks and 170 ks, respectively).
By excluding X-ray emissions from celestial objects associated with each galaxy, we analyzed the background-dominated
events in the observation data. The SXI X-ray spectrum exhibited emission lines from ionized oxygen and carbon due to
solar wind charge exchange reactions, an increase in X-ray continuum components from charged particles, and events caused
by solar X-ray flares scattered by the satellite structure, all detected with the highest statistical quality, showing a strong
correlation with solar wind variations. In this presentation, we will focus on the SXI observation data during the massive
geomagnetic storm in May and discuss the radiation mechanisms based on the temporal evolution of X-ray events associated
with the storm.
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