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A new type of chemical reaction within icy grains

Masashi, Tsuge
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In the chemical evolution processes occurring within low temperature
molecular clouds, it has been demonstrated that chemical reactions on icy grain surface play
significant roles. Recently, we found that hydrogen atoms can penetrate into ice mantles and,
therefore, they can induce chemical processes without photons and cosmic rays.The aims of this work
were as follows: One is to quantify the penetration depths of H-atoms into porous and nonporous
amorphous solid water (ASW). The other is to investigate whether atoms other than hydrogen can
penetrate into ice or not.

We found that hydrogen atoms penetrate more than 30 nm into porous-ASW and 2-3 nm into
nonporous-ASW, where the latter type of ASW is considered relevant to molecular cloud conditions.
Carbon atoms were found to diffuse on the surface of ASW at temperatures 20-40 K, indicating that
they can penetrate into ASW through cracks.
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