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Vibrationalenergy relaxationratesof theacetylenicC-H stretchfundamentalaremeasuredfor aseriesof moleculesin roomtemperature
gas-phase.Vibrational lifetimes are measuredby directly monitoring the excited statepopulationusing time-dependentabsorption
spectroscopy of the anharmonicallyshiftedv=1 - v=2 transitionfollowing picosecondinfraredexcitation. Molecule-dependentIVR
ratesareobserved. The IVR ratesin the room-temperaturesamplearesignificantly fasterthanIVR ratesmeasuredin the molecular
beam.However, thesametrendsareobservedin bothmeasurements.Also, bi-exponentialdecayof thevibrationalenergy is observed
for themoleculeswith fastIVR ratesin roomtemperaturegas-phase.The fastcomponentof thebi-exponentialdecayis attributedto
thestrongcouplingbetweenthe acetylenicC-H stretchandnear-resonantcombinationbandsinvolving theovertoneof theacetylenic
C-H bend.This assignmentis supportedby measurementsthatdirectly monitortheacetylenicC-H bendovertonepopulationfollowing
the initial excitation of the acetylenicC-H stretch. The rise time of the acetylenicC-H bendovertonesignalmatchesthe fast time
componentof theacetylenicC-H stretchdecay. Theslow componentof therelaxationratecorrespondsto statisticalvibrationalenergy
redistribution to thefull setof near-resonantvibrationalstates.Thestatisticalnatureof thesecondstepin theIVR processis quantified
by measuringtheacetylenicC-H stretchabsorptionspectrumatvariabletimesfollowing theinitial excitation.Thesteadystatespectrum
of thehot moleculethat is producedby the IVR processis comparedto predictionsbasedon thestructureof thevibrationalbathand
known vibrationalanharmonicitiesof theacetylenicC-H stretch.


