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We report on modeling of soft X-ray emission produced in the Earth’s magnetosphere. Highly charged solar wind ions
produce soft X-rays through charge exchange (CX) with neutral materials in the Earth’s exosphere. The magnetosheath
and cusps should be growing in soft X-rays due to dense populations of solar wind plasma and exospheric neutrals, which
provides a means of X-raying the Earth’s magnetosphere (e.g., Ezoe et al. 2018 JATIS). This emission is problematic for
astronomical observations due to temporally variable foregrounds that often contaminate signals from astronomical objects
(e.g., Ezoe et al. 2011 PASJ, Ishikawa et al. 2013 PASJ, Ishi et al. 2019 PASJ). However, it remains difficult to predict its
contamination level.

We built an empirical CX model by combining an exospheric hydrogen distribution model, CX cross section values based
on ground experiments and theoretical calculations, solar wind ion data taken with WIND and ACE satellites, and magnetic
field models of the Earth’s magnetosphere (Ishi et al. 2023 PASJ). We then compared model results with five Suzaku
observations of bright CX events where the strongest oxygen emission lines can be seen. The modeled intensities of OVII
emission lines were consistent with the observed ones except for an intense geomagnetic storm event, while those of OVIII
emission lines were underestimated by a factor of 5-10. After scaling, our model reproduced OVII and OVIII light curves
including short-term variations due to line-of-sight directions traversing cusp regions during an orbital motion. In this paper,
we discuss these results as well as future prospects with XRISM and GEO-X.
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