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We presentthebasicprinciplesof dynamicrotationalspectroscopy for thehighly vibrationallyexcitedsymmetrictop moleculetriflu-
oropropyne(TFP, CF� CCH). Singlemoleculareigenstaterotationalspectraof TFPwererecordedin theregion of thefirst overtoneof
the ��� acetylenicstretchingmodeat 6550cm�

� by infrared-pulsedmicrowave-Fourier transformmicrowave (IR pMW-FTMW) triple
resonancespectroscopy. Theaveragerotationalconstant(B) of thehighly vibrationallymixedquantumstatesat 6550cm�

� is 2909.33
MHz, a valuethat is 40 MHz larger thanthe rotationalconstantexpectedfor the unperturbedC-H stretchovertone(2869.39MHz).
Theaveragerotationalconstantandrotationalline shapeof themoleculareigenstaterotationalspectraarecomparedto thedistribution
of rotationalconstantsexpectedfor the ensembleof normal-modevibrationalstatesat 6550cm�

� that caninteractby intramolecular
vibrationalenergy redistribution (IVR). The normal-modepopulationdistribution at 6550cm�

� canbe describedusinga Boltzmann
distributionwith amicrocanonicaltemperatureof 1200K. At thisenergy therotationalconstantdistributionin thenormal-modebasisset
is peakedat 2910MHz with a width of approximately230MHz FWHM. Theexperimentallymeasureddynamicrotationalspectraare
centeredat thenormal-modedistributionpeakhowever, thespectralwidth is significantlynarrower (40 MHz FWHM) thanthenormal-
modeensemblewidth. Thisreductionof thewidth,alongwith theLorentzianshapeof theensembleeigenstaterotationalspectrumwhen
comparedto theGaussianshapeof thecalculatedensembledistribution, illustratesthenarrowing of thespectrumdueto IVR exchange.
TheIVR exchangeratewasdeterminedto be120ps,5-10timesfasterthantherateat which energy is redistributedfrom thev=2 level
of theacetylenicstretch.


