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Electrons may either be deposited on interstellar icy gnagmtles from the gas phase, or they may be prodieadu via photoioniza-
tion. It is energetically favorable for electrons to bindsjgecies in the ice to form anions. Similarly, anions may benéml within icy
grain mantles from chemical processes such as proton énafnief an acid to a base. To understand the fate of electroastiophysi-
cal ices and the potential impact of anions on gas-grain @igmwe explored the behavior of two common and importateristellar
molecules — CO and formaldehydeAEO) — when they interact with an electron in ice. Neither COHeCO bind an electron in the
gas phase. In astrophysical ices, however, quantum cheaailcaulations indicate that the anions of CO angld® are stabilized by
interacting with the polarized field provided by water icelare bound with respect to CO and €O. We then investigated whether
CO™ and H,CO™ are stable with respect to subsequent chemical reactiahsamght to identify vibrational spectroscopic featurext th
might be useful for experimentalists to identify these asim the laboratory. In our theoretical investigationsomed here, we studied
CO™ +nH20 and HCO™ + mH.O in clusters containing from 2 to 17 water molecules using\B¥6-31+G™* and MP2/6-31+G"
calculations. The calculations show that in smaller wakesters, both CO and H.CO™ are stabilized by water molecules. However,
in larger clusters, both anions can undergo barrierlessticees in which a proton is transferred from a nearby watelemuale, forming
radicals such as HCO org€OH and hydroxide anion (OH). Since HCO and LICOH are precursors toX#O and CHOH, electron-
induced anion chemistry in ices may contribute to the olebabundances of important astromolecules. In additidmetstructures and
energetics of these clusters, we will also provide thecaépiredictions of spectroscopic features that might bealetl in the laboratory
or interstellar medium.



