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We have recently studiedthe vibrational dynamicsof the first overtone(v = 2) of the acetylenicC-H stretchin a seriesof terminal
acetylenesn bothgasanddilute (0.05M) CCl, solution. Using ultrafasttransientabsorptioninfraredspectroscop we have measured
theintramoleculawvibrational-enegy redistribution (IVR) rateof room-temperaturgasphasemoleculesandthetotal relaxationrateof
thesemoleculesin dilute solution. The v = 2 statepopulationfor gasphasemoleculess directly pumpedwith the v = 2-0 transition
frequeny ("6550cm™1). Populationof the v = 2 statein dilute solution samplesis pumpedby either this direct method,or by a
sequentiabumpingmethod. In this sequentiabump schemetwo regeneratie amplifiers,one picosecondand onefemtosecondare
time-synchronizeéndusedto pumpthreeindependentlffunableOPAs. Usingthetwo picosecondPAs, thev = 1-0 acetylenicC-H
stretchis excited,immediatelyfollowed by excitation of the v = 2-1 transition. The third OPA is usedasa femtosecongrobein the
experiment.We have foundthatthe sequentiabumpingschemdor dilute solutionsgivesthe sameresultsasthedirectpumpingscheme,
but with higher sensitvity. In both schemesthe relaxationratesare obtainedby directly monitoring throughthe v = 3-2 transition
frequeny. Gasphaseterminalacetyleneneasurementgive the molecule-dependerimtramolecularvibrational-enegy redistritution
(IVR) rate, while measurementms dilute solution provide the total relaxationrate to which both purely intramolecularand solvent-
assistegbrocessesontritute. In theacetylenicC-H stretchovertone asin thecaseof thefundamentalthetotal relaxatiorratein solution
is simplythesumof intramoleculawvibrational-enegy redistritution (IVR) andthesolvent-inducedsibrationalenegy relaxation(VER).
Thesamegas-phaséVR rateis foundin solutionandthe VER rateis constanfor all terminalacetylenestudied("(30ps) *). ThisVER
rateis fasterthanthevalueobsenedfor the fundamentameasurements.



