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Development of a theoretical model of nucleation for elucidating cosmic dust
formation

Tanaka, Kyoko
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For a comprehensive understanding of the formation and evolution of solid
dust particles in astrophysical environments and the Earth"s atmosphere, we investigated
condensation nucleation and crystallization processes from the gas phase using theoretical models
and molecular dynamics (MD) simulations. In particular, we quantitatively discussed the condensation

and crystallization processes of ice, a major cosmic material, using findings from the MD
simulations and theoretical models, and identified the formation mechanism of mesospheric clouds by
applying the results to the earth"s atmosphere. Furthermore, by comparing the theoretical models
with experiments, we have investigated several nucleation problems of metallic and silicate
materials from the gas phase. The model developed in this study is applicable to the formation and
crystallization processes of dusts in various environments.
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