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Experimental investigation on H-atom diffusion within ice mantles
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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. However, chemical processes within ice mantle, which do not require photons and
cosmic rays, have not been investigated. In this work, we aimed at revealing whether hydrogen atoms
can penetrate into ice mantles or not.

We found that hydrogen atoms penetrate into amorphous solid water and react with embedded atoms or
molecules. The most important finding of this work is that hydrogen reactions occur above 20 K,
where efficiency of surface hydrogen reactions is extremely low.
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