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Modelling and theoretical study for exoplanet atmospheres

Kuramoto, Kiyoshi

119,000,000

H20

Evolution of steam atmospheres on earth-like planets after each final giant
impact event is theoretically solved with an analysis of its observability. Two types of
evolutionary tracks are found: one is the rapid formation of a water ocean and another is the
long-term persistence of the magma ocean state. The secular loss of surface water due to atmospheric

escape driven by stellar UV irradiation may rather stabilize surface liquid water than merely
produce an arid surface environment. General circulation experiments provided with various boundary
conditions reveal that a synchronously rotating planet and a land planet may have wider habitable
zones than previously thought. Numerical models to solve cloud convection and radiative transfer in
gas giant planets are also developed, revealing the mechanisms for the intermittencies observed for
cloud convection in the solar system gas planets as well as roles of cloud layers on controlling the

thermal emission from gas giant atmospheres.
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