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Elucidation of ion-surface reactions on a interstellar dust surface: exploring
their unknown roles in molecular evolution
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We have performed experimental studies of the reactions between low-energy
molecular ions and the surface of interstellar dust ice, for which there was little experimental
information. For this purpose, we have developed an experimental apparatus using a reactive
scattered ion mass spectrometry (RIS), which is more sensitive than the conventional detection
methods for chemical species existing on the surface. The method was improved so that the advantage
of RIS could be utilized for chemical species on the low-temperature ice surface. As a result, we
have achieved high detection sensitivity for chemical species on low-temperature ice surface. The
reaction products were observed after irradiating the surface of the ice thin film formed on the
cooled metal substrate with low-energy CH3+ ions. We obtained experimental results indicating the
formation of methanol molecules due to the irradiation of the CH3+ ions to the ice surface.
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