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The recent theories of planet formation suggests that
terrestrial planets would experience global melting due to giant
impacts, i.e. the formation of a magma ocean[l]. Early
atmosphere forms by degassing from the interior, wherease
hydrodynamic escape could blow off the atmosphere during
planetary solidification. If the atmosphere consists of
greenhouse gases, the evolution of the atmosphere affects the
thermal evolution of the magma ocean[2-5], which, in turn,
contols the degassing rate.

Recently, we considered early coupled evolution of steam
atmosphere and magma ocean, and investigated the thermal
history and water budget on early terrestrial planets[6]. Our
resuls suggest that two disparate types of planets develop
during solidification, depending on their distance from their
parent star: wet and potentially habitable planets like Earth,
and dried-out planets like Venus. These two types of planets
can also solidify over vastly different timescales, depending on
the initial amount of water present.

Early terrestrial planets would have gaseous components
other than water vapor during formation. Hydrogen is one of
the candidates, as planets could capture nebula gas during
formation, and also as it can be produced by chemical reaction
between water and metallic iron, which could be scattered in
the magma ocean on giant impact events. In this talk, we’d like
to discuss contributions of hydrogen on early evolution of
terrestrial planets.
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