Next-generation cosmic ice models for the JWST Era
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The key role of grain-surface processes for accurately simulating interstellar chemistry has
long been known [1]; however, the importance of modelling processes occurring within dust
grain ice mantles has only been fully realized in the last decade or so [2,3]. This new
appreciation for solid-phase chemistry has been largely motivated by an extensive body of
laboratory astrochemical studies, which have conclusively demonstrated the rich array of
complex molecules that can form at very low temperatures [4-6]. More recently, data from the
newly-launched James Webb Space Telescope has already revealed that even in regions
previously thought to have been COM-poor, there exists a hidden reservoir of COMs within
cosmic ice, which are unlikely to have been formed primarily via gas-phase reactions [7].
Substantial progress in treating cosmic ice chemistry is likely needed before simulations will
be able to reliably replicate such observational results, and in this talk, I review some of our
recent work along these lines, as well as present preliminary results from two projects that
represent promising breakthroughs in how grain-surface chemistry is simulated in
astrochemical models.
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