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XRISM/Xtend Observations of Solar Wind Charge Exchange X-ray Emission
from the Earth’s Magnetosphere Associated with Space Storms
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Solar activity in Solar Cycle 25 is currently at its peak, with frequent solar flares and coronal mass ejections (CMEs). These
solar eruptive events cause temporally disturbances in the Earth’s atmosphere and magnetosphere, e.g., atmospheric drag and
geomagnetic storms. Space weather is important not only for predicting disruptions to ground-based and satellite systems due
to atmospheric and magnetospheric disturbances but also for X-ray astronomical observations. During solar flares, X-rays
reflected from satellite structures and fluorescent X-rays from the Earth’s atmosphere can be observed. During geomagnetic
storms, detector noise increases due to more charged particles penetrating through the satellite housing.

Recent observations by X-ray astronomy satellites like Suzaku have detected enhanced soft X-rays originating from the
Earth’s magnetosphere during space storms (e.g., Ishi et al. 2023 PASJ). These soft X-rays are produced by charge exchange
(CX) reactions between highly charged solar wind ions and neutral materials in the Earth’s exosphere or geocorona. This
emission creates temporally variable foregrounds that often contaminate signals from astronomical objects. The magne-
tosheath and cusps are expected to emit strong soft X-rays due to dense populations of solar wind plasma and exospheric
neutrals (e.g., Sibeck et al. 2018 Space Sci. Rev.), making this a new remote sensing method that complements in-situ obser-
vations by satellites like Arase.

The XRISM satellite, launched in September 2023, moved to its nominal observation phase in February 2024 and is cur-
rently observing selected objects as part of its performance verification phase. The X-ray CCD camera Xtend features a larger
effective area and a wider imaging field of view (38 X 38 arcmin) compared to Suzaku, providing higher sensitivity to diffuse
X-rays like CX emission in geospace.

Utilizing Xtend’s high-sensitivity background observations, we have formed a new team to investigate X-ray enhance-
ments associated with space storms. By removing astronomical objects from the field of view and searching for significant
temporal variations in soft X-ray backgrounds, we have detected about 10 events that strongly correlate with solar wind
variations during about 100 observations (each lasting 3-7 days), including those from the commissioning phase. The most
pronounced event occurred during the massive geomagnetic storm in May 2024. Bright events were also observed during
other geomagnetic storms. The enhanced spectra were characterized by emission lines from oxygen and carbon, consistent
with CX emission. Neon and magnesium emission lines were also observed during CME arrivals. In this talk, we report on
X-ray enhancements associated with space storms observed by XRISM and discuss the synergy between these phenomena
and space weather.
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