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An exoplanet is a planet that orbits a star other than the sun. Since the widespread recognition of their existence in the 20t
century, approximately 4,000 exoplanets have been found. Current work features the detection of these exoplanets and the
environments, such as their atmospheres.

Transit observation is an exoplanet detection method based on the light absorbed by a planet as it passes in front of its hc
star; it is expected that the atmospheric components of exoplanets can be detected by applying spectroscopy to this observati
The discovery of a planet where life activities can be expected is one of the most featured themes in this field of research. I
recent years, seven planets the size of the Earth have been discovered around the M-type red dwarf TRAPPIST-1 using the trar
method. Furthermore, it is thought that three of them exist in the habitable zone of their host star; the habitable zone is the are
where liquid water can exist on the surface of the planet. However, it is difficult to determine whether life activity can be expected
on these planets simply because they were detected.

Previous research has predicted that the Earth’s atmosphere will spread to very high altitudes as the Earth receives 10 to 1
times the amount of extreme ultraviolet (EUV) radiation that it receives at present, which is comparable to the amounts emittec
when the sun was younger. This is mainly because high EUV radiation heats and expands the thermosphere, where locat
Earth’s upper atmosphere. In contrast, because the atmospheres of Mars and Venus contain carbon dioxide at high mixing ratic
a cooling effect impedes atmospheric spreading.

Exoplanets in the habitable zones around red dwarfs such as TRAPPIST-1 receive EUV radiation from their host stars that i
significantly stronger than the radiation that the Earth currently receives from the sun. By modeling the atmosphere expansio
of th Earth under conditions such as those in the habitable zone of TRAPPIST-1, it is expected to detect oxygen levels ot
TRAPPIST-1 exoplanets via transit observation using telescopes equipped for ultraviolet spectroscopy.

However, ground state atomic oxygen is believed to be useless in detecting such absorption, as the absorption of interstell
ground state atomic oxygen is much larger than that of the modeled planetary atmosphere. Therefore, our research investigat
what the energy state of the atomic oxygen distributed in the upper atmosphere of the Earth would be if the latter was placed i
a high EUV environment and reexamines the possibility of detecting atomic oxygen in exoplanet atmospheres.
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