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Formation and isotope fractionation of molecules in molecular clouds are
very important as the initial stage of chemical evolution toward planetary system. The aim of this
project was to clarify the role of physicochemical processes on cosmic ice dust at very low
temperatures which are keys in chemical evolution. We have experimentally demonstrated mechanisms of

elementary processes for molecular formation and deuteration on ice at around 10 K. We determined
diffusion-rates of hydrogen (deuterium) atoms on amorphous ice and formation (and deuteration)
pathways and those reaction rates for water and some primordial organic molecules.
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