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Formation of ices and organic molecules in interstellar molecular clouds
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To understand the formation and evolution mechanism of molecules in
interstellar molecular clouds, we have performed experiments on surface atomic reactions and
photochemical reactions. In surface atomic reaction experiments, we have clarified formation and H/D

fractionation mechanism of important molecules and succeeded to draw general description of quantum
tunneling reactions. Furthermore, we observed surface structure of amorphous ice by atomic force
microscope and showed that water molecule formed at 10 K shows a statistical high-temperature
ortho/para ratio of 3, invalidating the assumed relation between ortho/para ratio and temperature.
In photochemical reaction experiments, we observed organic refractory residue by some microscopes
and found singular texture which was found in interplanetary dusts and some primitive meteorites. We
also found that UV-irradiated amorphous ices behave like liquid at temperatures between 50 and 150

K.
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