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We have calculatedfundamentaland overtoneOH-stretchingvibrational bandpositionsand intensitiesfor small water clustersand
hydratedcomplexes.Resultsfor thewaterdimerandhydratedcomplexesof oxygen,nitrogen,formic acidandnitric acidarediscussed.
Thespectralintensitiesweredeterminedwith theharmonicallycoupledanharmonicoscillator(HCAO) local modemodelandab initio
calculateddipolemomentfunctions. Thedipolemomentfunctionswerecalculatedwith theHF, QCISDandB3LYP levelsof theory.
Overtonespectraof theseclustershave not beenobserved,andlocal modeparameterswereobtainedfrom scaledab initio calculations.
Our calculationspredict that the frequenciesof the hydrogen-bondedOH-stretchingtransitionsare red-shiftedcomparedto thoseof
the monomersandthat the shifts increasewith increasinghydrogenbondstrength.For the fundamentalregion, we seea significant
increasein intensityfor the hydrogen-bondedtransitionscomparedto the monomertransitions.For the first overtone,the hydrogen-
bondedtransitionsareweaker thanthemonomertransitions,andfor thehigherovertonesthe intensitiesarecomparable.We find that
theB3LYP methodoverestimatesthebondinginteraction,whereastheHF methodslightly underestimatesthe interactioncomparedto
resultsobtainedwith the QCISD method. Our HCAO approachprovidessimulatedspectra,which canguideexperimentalefforts to
observe transitionsin thesecomplexesandwehaveusedthespectraof waterdimerto assessits impacton absorptionof solarradiation.


