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ModelHamiltoniancalculationsof theoverall rotationalspectrumof ahighly vibrationallyexcitedmoleculewith asymmetricthreefold
rotor arepresented.For thehighly excitedmolecule,the total vibrationalenergy exceedsthe barrierto internalrotation. The amount
of energy localizedin the torsionalcoordinateis time-dependentbecauseof the intramolecularvibrationalenergy redistribution (IVR)
process.As thetorsionalenergy fluctuates,therotormakestransitionsfrom librationalto full internalrotationalmotion.Whentherotor
canexecutecompleteinternalrotation,the overall rotationalfrequencieschangefrom the asymmetrictop to the gyroscoperotational
limit. The modulationof the rotationalfrequenciesbetweenthesetwo limits by the IVR processcausescoalescencein the overall
rotationalspectrum.However, astheIVR ratebecomesvery rapid,suchthattherotor no longerhastime to executea completeinternal
rotationcycle beforetheenergy leavesthe torsionalcoordinate,theoverall rotationalspectrumrevertsto thestandardasymmetrictop
rotationalfrequencies.An analyticallineshapethat includescoalescenceandmotionalnarrowing effects is presentedthat accurately
describestheoverall rotationalspectrumthroughthefull rangeof IVR rates.Experimentalspectraof moleculesin variouslimits of the
dynamicsarepresentedto illustratethebasiceffects.


