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The reactionof carbonmonoxidewith hydroxyl radicals,OH � CO � H � CO� , is of fundamentalimportancein combustionand
atmosphericchemistry, sinceit is theprinciplesourceof CO� in theoxidationof mosthydrocarbonfuelsandtheprimarysink for the
OH radicalin theloweratmosphere.Kinetic studiesof thisreactionat low temperatureshavesuggestedthatahydrogen-bondedcomplex
betweentheOH andCO reactantsmayserve asa precursorto chemicalreaction.Recently, this laboratoryhasdemonstratedthat this
hydrogen-bondedcomplex canbestabilizedin asupersonicfreejet expansionandcharacterizedby infraredspectroscopy. Studiesof the
deuteratedanalogof thecomplex provide additionalspectroscopicinformationon thestructureandstability of thecomplex aswell as
direct time-domainmeasurementsof its decaydynamics.Infraredexcitationof theOH� D–COcomplex in theOH� D overtoneregion
suppliessufficient energy to surmountthelow activationbarrierto chemicalreactionor breaktheweakintermolecularbondleadingto
inelasticscattering.Deuterationslows the latterprocessby closinganefficient near-resonantvibrationalenergy transferprocessfrom
OH to CO.Thelongerlifetime for OD–COleavesmoretimefor reactionto occur, therebychangingthebranchingratiobetweeninelastic
scatteringandchemicalreaction.Thesestudieshave alsoexaminedtheintermolecularbendingvibrations(in combinationwith OH� D
stretch)thatdrive thestructuraltransformationfrom thehydrogen-bondedcomplex to thetransitionstatefor reaction.a
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