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Current status of WSO-UV for exoplanetary exospheres
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Many Earth-sized planets have already been discovered, and several Earth-sized planets were recently detected in the hab-
itable zone around low-temperature stars near the solar system. However, it is still difficult to characterize them as Earth-like
or Venus-like. Transit spectroscopy requires very high accuracy for small Earth-like planets. Earth’s exosphere is extended
to "38 Earth radii. On the other hand, Venus’ and Mars’ hydrogen exosphere is not so much extended because of the low
temperature of their upper atmosphere. This is caused by the difference in the mixing ratio of CO2 in the upper atmosphere.
On Earth, CO2 was removed from its atmosphere by a carbon cycle with its ocean and tectonics. Translating these arguments
to exoplanets in a habitable zone presents a possible marker to distinguish an Earth-like planet from a Mars-like or Venus-like
planet. The expanded exospheres can be observed in UV during the exoplanet transit event in a primary eclipse. It reduces
the stellar flux when an exoplanet is orbiting in front of the host star.

We performed a preliminary design of Ultraviolet Spectrograph for Exoplanet (UVSPEX) for World Space Observatory
Ultraviolet (WSO-UV), which is a 1.7-m UV space telescope prepared by Russia. The dominant engineering requirements
for the UVSPEX are following. The spectral resolution is better than 0.5 nm to separate O | line from other spectral lines.
The spectral range is to exceed the wavelengths from 115 nm to 135 nm to detect at least H Lyman alpha 121.6nm to O |
130 nm. The throughput is better than 0.3%. We propose a simple spectrograph design to achieve these requirements, con-
taining the slit, the concave (toroidal) grating as a dispersing element, and the imaging photo-detector. This optical concept
is conventional and used in other space missions for UV spectroscopy. In this presentation, we show the configuration of the
UVSPEX instrument and its science objectives.
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