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Therateof intramolecularvibrationalenergy redistribution (IVR) is measuredfor theacetylenicC-H stretchof methylbutenyneusing
a combinationof high-resolutionandultrafastvibrationalspectroscopy. Infrared-microwave double-resonancespectroscopy usingan
electric-resonanceoptothermalspectrometeris usedto obtaintherotation-vibrationspectrumof thevibrationallycold moleculein low
rotationallevels. Thespectrumis characterizedby a strongperturbationbetweentheacetylenicC-H stretchandthecombinationband
of theacetylenicC-C stretchandovertoneof theacetylenicC-H bend. This anharmonicinteractionleadsto initial vibrationalenergy
redistribution on a 3 pstime scale.Thevibrationaldynamicsof a roomtemperaturegassamplearestudiedby direct-absorptionpump-
probespectroscopy using a two-color picosecondinfrared lasersystem. The fast (3 ps) initial energy redistribution processis also
observedin theroomtemperaturesample.Thesemeasurementsalsoconfirmthattheovertoneof acetylenicC-H stretchis a contributor
to the strongperturbingstate. The vibrational energy relaxationrate in dilute carbontetrachloridesolution follows the initial rate
observed in the molecularbeamandroom temperaturegasmeasurements.However, populationrecurrencesinto the acetylenicC-H
stretcharestronglydamped.


