2019 2023

Climates and spectral signatures of rocky planets around low-mass stars
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I calculated the three-dimensional atmospheric structures of
(synchronously-rotating) terrestrial planets in the habitable zones of low-mass stars, as a function
of atmospheric pressure and composition. Based on these insights, | examined the observability of

spectral signatures of atmospheric species in the planetary thermal emission, using (a) the time
variation of the absolute flux (“ phase curves” ), and (b) the Doppler shift of the spectral lines.
These methods can, in principle, be applied to non-transiting exoplanets in the solar neighborhood
once a stable spectrograph (a high-resolution spectrograph in the case of (b)) is available, and the
detectability with future observatories was evaluated. In addition, | studied the stability of one
type of biosignature, volatile organic compounds, under the ultraviolet irradiation of low-mass

stars.
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