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Abstract: We report the first identification of methoxymethanol (CH3OCH,OH) as a photolysis product of condensed methanol based on temperature programmed desorption studies conducted following
irradiation with photons of energies below the ionization threshold (9.8 eV) of condensed methanol. The first detection of methoxymethanol in the interstellar medium was reported in 2017. In the interstellar
medium, UV photolysis of condensed methanol (CH3;0H), contained in ice mantles surrounding dust grains, is thought to be the mechanism that drives the formation of “complex” molecules, such as methyl
formate (HCOOCHS3), dimethyl ether (CH3OCH3), acetic acid (CH3COOH), and glycolaldehyde (HOCH,CHO). Methoxymethanol was first identified in 1995 as an electron-induced radiolysis product of
condensed methanol. Because none of the previous studies identified methoxymethanol as a photolysis product of condensed methanol, methoxymethanol was suggested as a possible tracer molecule for
the presence of electron-initiated reactions in interstellar ices. The results presented in this study indicate that methoxymethanol can be formed from both the radiolysis and photolysis of methanol.

Introduction

Methanol is of particular astrochemical
interest because of its presence in the
interstellar medium (ISM), especially in 4 >

ices found in dark dense molecular clouds near star-forming regions. It
has been proposed that prebiotic molecules found in the ISM may
originate via radical-radical reactions involving fragments originating from
small molecules (e.g., methanol). Astronomers now believe that these
reactions occur in the solid phase of ices deposited on silicate or
carbonaceous dust grains in dense interstellar clouds. The ices are
constantly bombarded by high-energy photons (e.g., y rays) and cosmic
rays. We propose that the secondary electrons generated when high-
energy radiation interacts with matter are an important driving force
behind reactions in the ISM.
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