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For large molecules,the populationof a coherentlypreparedvibrational excited statewill decaythroughintramolecularvibrational
energy redistribution (IVR). From a frequency-domainperspective, theseintramoleculardynamicsarecausedby extensive local per-
turbationsto the excited state. Whenthe moleculeis excited with a short-pulseinfraredlaser, several eigenstatesaresimultaneously
excitedcreatingthenonstationarynormal-modestate.TheIVR populationdynamicscomefrom thedephasingdynamicsof theexcited
moleculareigenstates.Usingtwo-colorpicosecondtransientabsorptionspectroscopy wehavepreviouslyshown thattheIVR rateof the
acetylenicC-H stretchfirst excited statein the isolatedmoleculeis relatively unaffectedby the solvent. However, the solutionphase
dynamicsdiffer from theisolatedmoleculedynamicsin oneimportantway: relaxationappearsto bemorecompletein solution.Wehave
attributedthis effect to decoherencecausedby interactionwith thesolvent. To testthis model,we have studiedtheIVR dynamicsof a
seriesof terminalacetylenesin variablepressuresof argon(up to 100atm). Theevolution of thetime-domainspectrumasthepressure
is increasedis found to beconsistentwith decoherencemodels.Two moleculeshave particularlyinterestingbehavior. Theshorttime
dynamicsof acetyleneandmethylbutenynearedominatedby asimpletwo-level interaction.Thefateof this intramolecularcoherenceas
thepressureof aninertgasincreasesis examinedusingfemtosecondinfraredspectroscopy. For acetylene,theintramolecularvibrational
coherenceis maintainedfor times longerthan50 ps with about100 atm of argon or helium present.This time scaleis significantly
longerthanthemeancollision time.


