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Becausehe electricdipole moment,u, dependdinearly on vibrational excitation over broadenegy ranges,t cansere asa useful

diagnostigoropertyin situationsof extensive statemixing. For example,dipole momentmeasurementsn the separateomponentsf a

fractionatedspectrumcontainvaluableinformationon the vibrationalcharacteiof theindividual eigenstateaccessety thetransition.
The primaryimpedimento this kind of analysids thedifficulty of makingexcited stateStarkeffect measurements.

In this paperwe discusswo recentlydevelopedtechniqueshatcombinenanoseconthserexcitationanddetectionwith high resolution,
purerotationalspectroscop In the first method,appliedto HOCI, the microwave transitionoccursafter an O-H overtoneexcitation

andis monitoredby subsequenphotodissociatiomndLIF detectionof the resultingOH radicalfragment.We have usedthis approach
to measuradipole momentsof thevon = 2 andvon = 4 vibrationalstates.In a secondtechnique carriedout on formaldelyde, the

microwave transitionand Starkeffect measuremerdagain follow overtoneexcitation, but in this casewe detectthe changen rotational
stateby LIF probingof the terminallevel usingthe ' 4, «! A, electronictransition. In theinitial applicationof this procedurewe

usethe Starkeffectonthe1;; — 110 rotationaltransitionto measurahedipole momentin v=2 of theasymmetrichydrogenstretchvs.

Severalapplicationsandgeneralizationsf thesetechniquewill bediscussed.



