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We describethe extensionof our pulsedinfraredlaser/ FTMW spectrometeto permitthe measuremertf rotationaltransitionsin the
vibrational excited statethat are driven by a resonantmicrowave field. This IR-FTMW-MW triple-resonancspectroscop technique
usesthe Autler-Townes splitting to measurethe rotational spectraof levels monitoredby FTMW spectroscop This techniqueis
usedto measurdhe rotationalspectrumof fluoroprogynein thefirst excited stateof the acetylenicC-H stretch. The lineshapeof the
triple resonancepectrums discussedvith respecto the underlyingAutler- Towneseffect. We alsoshaw thatthe lineshapecontains
informationaboutthetypeof rotationaltransitiondrivenby theappliedmicrowavefield (i.e. eithera P/Ror Q transition). Therotational
spectrumof the excited stateis fit to the WatsonHamiltonian. Comparedo the purerotationalspectrumthe quality of thefit is worse
in the excited statelikely reflectingthe existenceof weak perturbationsn the excited state. This techniquehasalso beenusedto
obtainrotationalspectreof vibrationally excited statef largermoleculesvhereextensive local perturbationgharacterizehevibration
spectrum.Theselocal perturbationglsofragmentthe excited staterotationalspectrumand,usually leadto weakrotationaltransitions
betweerthe vibrationaleigenstatesMeasurementsf weakrotationaltransitionsfrom single moleculareigenstatesf 4-fluorotutyne
andl1-butynearepresente@ndcomparedo spectraobtainedusinginfrared-micravave saturatiorspectroscopon anelectricresonance
optothermakpectrometer



