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Whenmoleculesareexcited to regionsof high statedensity(greaterthan10 states/cm
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�

), intramolecularvibrational redistribution
(IVR) canoccur. Whena moleculecontainsa sourceof internalangularmomentum,suchasa methyl rotor, activationof therotor via
IVR flow canhaveprofoundeffectsontherotationalspectrumof themolecule.Becausethetotalangularmomentumof themoleculeis a
conservedquantity, internalangularmomentumgeneratedby activationof theinternalrotormustbecompensatedfor by counter-rotation
of theframe.This counter-rotationof theframeproducesa ”gyroscopeeffect” within themolecule.In thepresenceof IVR, theinertial
axesbecometime-dependentquantitieswherethe rotationof the moleculeis describedsomewherebetweenthe asymmetrictop and
gyroscopelimits. 3-butyn-2-oneand3-methyl but-1-yneareisoelectronicmoleculeswith barrierheightsto internalrotationthatdiffer
by almostan orderof magnitude.Infraredexcitation of the acetylenicCH stretchespreparesthe moleculeswith approximately3330
cm
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of internalenergy whichcanbetransferredto torsionalmotionvia IVR. Theresultingspectrawereprobedthroughacombination
of infrared-microwave-Fourier transformmicrowave triple resonancetechniques.The effects of internal angularmomentumon the
dynamicrotationalspectrain the low barrier (3-butyn-2-one,gyroscoperotor) andhigh barrier (3-methyl but-1-yne,asymmetrictop
rotor) limits will becompared.


