
QUANTUM CHEMICAL STUDIES OF LOW-ENERGY PATHWAYS TO ORGANIC SPECIES ON INTERSTELLARICY GRAIN MANTLESD. E. WOON and L. CHEN, Department of Chemistry, University of Illinois at Urbana-Champaign, Urbana,IL 61801.Quantum hemial density funtional theory luster alulations were used to investigate low-energy pathways on iy grain mantles thatlead to the formation of organi moleules of relevane to astrobiology. After providing an update on a series of alulations on reationsbetween NH3 and arbonyl speies (formaldehyde, aetaldehyde, and aetone), we will present results about a new family of reations,the low-energy deposition of various ations on ie lusters. It was found that a sequene of barrierless proesses an our that offeralternative pathways to well-known, abundant astromoleules. For example, the HCO+ and CH+3 ations will reat with H2O in iewith no barrier to produe, respetively, protonated formi aid (HCOOH+2 ) and protonated methanol (CH3OH+2 ). These intermediatesthen spontaneously lose their protons to the ie to yield formi aid and methanol. An inoming ion an also reat with other speiesalready adsorbed on ie. An example of this is the reation of OH+ with CO to yield HOCO+, whih subsequently loses its proton toyield CO2. The alulations indiate that all of these ion-ie reations an our at ultraold temperatures with no energeti proessing.


