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We have recentlystudiedthe vibrationaldynamicsof the first overtone(v = 2) of the acetylenicC-H stretchin a seriesof terminal
acetylenesin bothgasanddilute (0.05M) CCl� solution. Usingultrafasttransientabsorptioninfraredspectroscopy, we have measured
theintramolecularvibrational-energy redistribution (IVR) rateof room-temperaturegasphasemoleculesandthetotal relaxationrateof
thesemoleculesin dilute solution. The v = 2 statepopulationfor gasphasemoleculesis directly pumpedwith the v = 2-0 transition
frequency (˜6550 cm

���
). Populationof the v = 2 statein dilute solution samplesis pumpedby either this direct method,or by a

sequentialpumpingmethod. In this sequentialpumpscheme,two regenerative amplifiers,onepicosecondandonefemtosecond,are
time-synchronizedandusedto pumpthreeindependentlytunableOPAs. Using the two picosecondOPAs, thev = 1-0 acetylenicC-H
stretchis excited, immediatelyfollowedby excitation of the v = 2-1 transition. The third OPA is usedasa femtosecondprobein the
experiment.Wehavefoundthatthesequentialpumpingschemefor dilutesolutionsgivesthesameresultsasthedirectpumpingscheme,
but with highersensitivity. In both schemes,the relaxationratesareobtainedby directly monitoring throughthe v = 3-2 transition
frequency. Gasphaseterminalacetylenemeasurementsgive the molecule-dependentintramolecularvibrational-energy redistribution
(IVR) rate,while measurementsin dilute solutionprovide the total relaxationrate to which both purely intramolecularandsolvent-
assistedprocessescontribute.In theacetylenicC-H stretchovertone,asin thecaseof thefundamental,thetotalrelaxationratein solution
is simplythesumof intramolecularvibrational-energy redistribution(IVR) andthesolvent-inducedvibrationalenergy relaxation(VER).
Thesamegas-phaseIVR rateis foundin solutionandtheVER rateis constantfor all terminalacetylenesstudied(˜(30ps)

���
). ThisVER

rateis fasterthanthevalueobservedfor thefundamentalmeasurements.


