R009-19
Zoom meeting D :11/1 PM2 (15:45-17:30)
16:00-16:15

KREERA Y ORNBREOFBARRICH T 2MERFO A AF —REICOWNT
#REIE O U VIR 1Y
DILHOR, PR - LT,

The numerical simulation of the energy state of atomic oxygen at the exosphere of exoplanets

around the low mass stars
#Toru Muraoka, Shingo Kameda?, Hitoshi Fujiwara?
DRikkyo Univ.,?Faculty of Science and Technology, Seikei University

The exoplanet is a planet that orbits a star other than the sun. To date, more than 4000 exoplanets have been detected.
Transit photometry is one of the methods to detect the exoplanets by observing the drop of the host star's brightness
when the planet transits in front of the host star.

Many exoplanets have been detected by this method.

In recent years, systems with planets considered to be terrestrial planets located in the habitable zone (HZ), such as the
TRAPPIST-1 system, have been discovered. However, it is difficult to determine whether these planets' life activities
can be expected or not only by detecting the planets.

Transit spectroscopy, which can observe an exoplanetary atmosphere, is a means of solving this problem.

We can estimate the exoplanet's surface environment when we detect the deeper drop of brightness by transit
spectroscopy than the drop by Transit photometry.

In this study, we focus on atomic oxygen with emission line wavelengths of ~130 nm from the perspective of biomarkers
and ease of observation.

K-type and M-type stars, which are smaller than the sun, are relatively active. So exoplanets, located in their HZ, receive
intense XUV radiation (10-100 nm). If the planet had an atmosphere rich in oxygen and poor in carbon dioxide (Earth-
like), the atmosphere is thought to be heated by ionization/dissociation heat and expand to a very high altitude. This
consideration will work in favor of detecting the atomic Oxygen by Transit photometry.

The World Space Observatory-UV (WSO-UV) is a multi-national space telescope project, led by Russia, to be launched
in 2025. The critical scientific objective would involve studying extrasolar planetary atmospheres in the presence of
intense UV radiation fields.

The goal of this study is to find exoplanets with the same environment as Earth. First, we calculated the spread of
oxygen atoms when there was the Earth in each HZ of M-type star TRAPPIST-1 and K-type star HD85512.
Subsequently, we simulated transit spectroscopy observation by WSO-UYV and calculated the atomic oxygen detection
efficiency. Through these works, we considered the possibility of detecting Earth-like exoplanets.

Last year, we only considered spontaneous emission to calculate the transition of the energy levels and distribution of
atomic oxygen at the exosphere.

This time, we newly applied the excitation of atomic oxygen by considering absorption of the oxygen emission line from
the host star to calculate the transition of the energy levels. Then, we assumed the light curves to calculate the number
of observations necessary for detection. We are planning to announce the results of our calculation of atomic oxygen
detectability.
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