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Basic experiments on equipment for observing exoplanet atmospheres
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Recently, exoplanet atmospheres are being vigorously researched. For example, transmission spectroscopy of exoplan
has revealed atmospheric compositions. However, long-term variation of the atmospheric loss have not been observed. E
comparing the loss of exoplanet atmospheres with that of solar system planets, it is possible to study exoplanet environmen
and understand the atmospheric loss process caused by the interaction of the planet's atmosphere and stellar wind. Therefc
long-term observations of atmospheric loss are important. However, this is difficult because the period of use of space-borne «
ground-based telescope is limited. In this work, we aim to develop equipment for long-term observation of sodium in exoplanet
atmospheres. Because sodium has high absorption efficiency, it can be more easily detected. The observation targetis a hot Jup
HD 209458b because sodium absorption ("0.1%) has been already detected by transmission spectroscopy in its atmosph
(Snellen et al., 2008).

We chose the Fabry-Perot interferometer for the spectroscopic observation because it has high spectral resolution and can
smaller than a grating spectrometer. The Fabry-Perot interferometer transmits light at wavelength specific to the incident angle
When the collimated light from exoplanet enters the Fabry-Perot interferometer directly, the monochromatic light can transmit.
In this case, obtaining the absorption spectrum of the atmospheric absorption line is impossible. As a solution, we use ligh
emitted from an optical fiber, which spreads by the core diameter. Owing to the posture change of the observation equipmen
there is a possibility that the distribution of the intensity of emitted light varies more than the sodium absorption. In this study, we
investigated the variation of the emitted light intensity for different focusing position on the end face of the optical fiber. Then,
we estimated the pointing accuracy requirements of the observation equipment. We found that the pointing accuracy should k
less than or equal to 1.5 arcsec in order to maintain the variation of light intensity distribution below "0.1%. We demonstrated
that an equipment specialized in pointing accuracy such as the MOST (Microvariability and Oscillations of Stars) microsatellite
(Grocaott et al., 2009), is capable of observing exoplanet atmospheres.
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