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We describetheextensionof our pulsedinfraredlaser/ FTMW spectrometerto permit themeasurementof rotationaltransitionsin the
vibrationalexcited statethat aredriven by a resonantmicrowave field. This IR-FTMW-MW triple-resonancespectroscopy technique
usesthe Autler-Townessplitting to measurethe rotationalspectraof levels monitoredby FTMW spectroscopy. This techniqueis
usedto measurethe rotationalspectrumof fluoropropyne in the first excited stateof theacetylenicC-H stretch.The lineshapeof the
triple resonancespectrumis discussedwith respectto theunderlyingAutler- Towneseffect. We alsoshow that the lineshapecontains
informationaboutthetypeof rotationaltransitiondrivenby theappliedmicrowavefield (i.e. eitheraP/Ror Q transition).Therotational
spectrumof theexcitedstateis fit to theWatsonHamiltonian.Comparedto thepurerotationalspectrum,thequality of thefit is worse
in the excited statelikely reflectingthe existenceof weak perturbationsin the excited state. This techniquehasalso beenusedto
obtainrotationalspectraof vibrationallyexcitedstatesof largermoleculeswhereextensive localperturbationscharacterizethevibration
spectrum.Theselocal perturbationsalsofragmenttheexcitedstaterotationalspectrumand,usually, leadto weakrotationaltransitions
betweenthevibrationaleigenstates.Measurementsof weakrotationaltransitionsfrom singlemoleculareigenstatesof 4-fluorobutyne
and1-butynearepresentedandcomparedto spectraobtainedusinginfrared-microwavesaturationspectroscopy onanelectricresonance
optothermalspectrometer.


