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Status of GEO-X mission
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The interaction between the solar wind and Earth’s magnetosphere, encompassing processes related to mass, momentum,
and energy transportation, represents a critical scientific theme not only in solar-terrestrial science but also in astronomy
and space weather research. To date, observations with solar wind monitors and in-situ satellites measuring plasma and
electromagnetic fields within Earth’s magnetosphere have investigated this phenomenon across a wide range of scales, from a
few kilometers to tens of Earth radii. However, due to the limitations of point measurements, a comprehensive understanding
of the global picture of the Earth’s magnetosphere, including changes in the magnetospheric shape driven by transient solar
wind variations, remains elusive, with current knowledge largely limited to averaged behaviors.

GEO-X is a novel small satellite mission designed to advance our understanding of solar wind-magnetosphere interactions
through soft X-ray imaging of the dayside magnetospheric boundary, particularly the magnetosheath and cusp regions (Ezoe
et al. 2023 JATIS). By using solar wind charge exchange (SWCX) X-ray emission, GEO-X will enable global imaging of the
magnetosphere. Aimed for launch in 2027, the mission will utilize a rideshare opportunity followed by orbital maneuvers to
conduct magnetospheric observations. The X-ray emission data will provide new insights into the Earth’s magnetosphere.
Complementary to XRISM, which conducts high-precision spectroscopy in low Earth orbit, GEO-X will offer a perspective
through global imaging observations, contributing to a deeper understanding of the SWCX emission. Equipped with a
propulsion system to perform orbital maneuvers, GEO-X holds engineering significance as a small exploration satellite. This
presentation reports on the mission objectives of GEO-X, along with the latest developments in its observational instrument
and satellite bus.
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