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We presenthe basicprinciplesof dynamicrotationalspectroscoyp for the highly vibrationally excited symmetrictop moleculetriflu-
oropropyne (TFR CF;CCH). Singlemoleculareigenstateotationalspectraof TFP wererecordedn theregion of thefirst overtoneof
thev; acetylenicstretchingmodeat 6550cm™" by infrared-pulsednicrowave-Fourier transformmicrowave (IR pMW-FTMW) triple
resonancepectroscop The averagerotationalconstan(B) of the highly vibrationally mixed quantumstatesat 6550cm ! is 2909.33
MHz, a valuethatis 40 MHz larger thanthe rotationalconstantexpectedfor the unperturbedC-H stretchovertone(2869.39MHz).
The averagerotationalconstanindrotationalline shapeof the moleculareigenstateotationalspectraare comparedo the distribution
of rotationalconstantexpectedfor the ensembleof normal-modevibrational statesat 6550cm ™! that caninteractby intramolecular
vibrational enegy redistritution (IVR). The normal-modepopulationdistribution at 6550cm ™! canbe describedusinga Boltzmann
distributionwith amicrocanonicatemperaturef 1200K. At thisenegy therotationalconstantlistributionin thenormal-modéasisset
is pealedat 2910MHz with awidth of approximately230 MHz FWHM. The experimentallymeasuredlynamicrotationalspectraare
centeredat the normal-modedistribution peakhowever, the spectralwidth is significantlynarrover (40 MHz FWHM) thanthenormal-
modeensembleavidth. Thisreductionof thewidth, alongwith the Lorentzianshapeof theensembleigenstateotationalspectrumvhen
comparedo the Gaussiarshapeof the calculatecensemblelistribution, illustratesthe narraving of the spectrundueto IVR exchange.
ThelVR exchangeratewasdeterminedo be 120 ps, 5-10timesfasterthanthe rateat which enegy is redistritutedfrom the v=2 level
of theacetylenicstretch.



