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Model Hamiltoniancalculationof the overall rotationalspectrunof a highly vibrationally excited moleculewith a symmetricthreefold
rotor are presented For the highly excited molecule,the total vibrationalenegy exceedsthe barrierto internalrotation. The amount
of enepy localizedin the torsionalcoordinates time-dependenbecausef the intramoleculawibrationalenegy redistrikution (IVR)
processAs thetorsionalenegy fluctuatestherotor makestransitionsrom librationalto full internalrotationalmotion. Whentherotor
canexecutecompleteinternalrotation, the overall rotationalfrequenciechangefrom the asymmetrictop to the gyroscoperotational
limit. The modulationof the rotationalfrequenciesbetweenthesetwo limits by the IVR processcausescoalescencén the overall
rotationalspectrumHowever, asthe VR ratebecomewery rapid, suchthattherotor nolongerhastime to executea completeinternal
rotationcycle beforethe enegy leavesthe torsionalcoordinate the overall rotationalspectrunrevertsto the standarcasymmetricop
rotationalfrequencies.An analyticallineshapethat includescoalescencand motional narraving effectsis presentedhat accurately
describeghe overall rotationalspectrunthroughthe full rangeof IVR rates.Experimentakpectraof moleculesn variouslimits of the
dynamicsarepresentedo illustratethe basiceffects.



