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The Earth’s exosphere is dominated by hydrogen and helium atoms, and the density of oxygen atoms is also large at
altitudes of 500-1000 km, where many space telescopes orbit. Since these atoms emit light due to solar resonance scattering,
they are one of the major obstacles to astronomical observations by space telescopes and need to be quantitatively evaluated.
On the other hand, it is important to evaluate the atomic density distribution in the lower part of the exosphere to understand
the dissipation process of the Earth’s atmosphere. We are promoting the LAPYUTA (Life-environmentology, Astronomy,
and PlanetarY Ultraviolet Telescope Assembly) project and are developing a model of the geocorona necessary to study the
observations of Jupiter’s satellites and other celestial bodies. In this presentation, we will report the progress of the model
development and its validation using sky observations by the HISAKI satellite from December 2013 to February 2014.

The HISAKI satellite was launched in 2013 and has been performing UV spectroscopic observations of solar-system
objects while orbiting at an altitude of 950-1050 km. For altitudes above 1000 km, we extrapolated the above model for O
atoms and used Kameda et al. (2017) for H atoms, normalized to connect with the above model. To match the conditions of
the model and the observations as much as possible, the parameters of the database used for the model were set to 18h for
Local time and 90 for F10.7, the index of solar radio strength. For each angle between the line of sight and the zenith (zenith
angle), the column density and surface brightness in the line of sight direction were calculated. On the other hand, only the
data from the HISAKI satellite with a local time of 17-19:00 were extracted, and the data were sorted by the zenith angle of
30.

The analysis of the observed data shows that the surface brightness at HI 121.6 nm and OI 130.4 nm is 7.5 k Raleighs (R)
and 2.5 R when the zenith angle in the line of sight is 0-30 degrees, and 12.2 kR and 6.3 R for 60-90 degrees, respectively.
The HI 121.6 nm observations are a fraction of the model calculations. One of the reasons for this is the multiple scattering
of H atoms. We will add this factor to our future calculations. On the other hand, the observed value of OI 130.4 nm is
several times larger than the model calculation. Since the density profile of OI 130.4 nm is expected to change significantly
at altitudes between 950 and 1050 km, it is necessary to analyze the dependence of the actual observed results on altitude,
latitude, and longitude.
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