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Becausethe electricdipole moment, � , dependslinearly on vibrationalexcitation over broadenergy ranges,it canserve asa useful
diagnosticpropertyin situationsof extensivestatemixing. For example,dipolemomentmeasurementson theseparatecomponentsof a
fractionatedspectrumcontainvaluableinformationon thevibrationalcharacterof theindividual eigenstatesaccessedby thetransition.
Theprimaryimpedimentto this kind of analysisis thedifficulty of makingexcitedstateStarkeffect measurements.
In thispaperwediscusstwo recentlydevelopedtechniquesthatcombinenanosecondlaserexcitationanddetectionwith highresolution,
purerotationalspectroscopy. In the first method,appliedto HOCl, the microwave transitionoccursafter an O-H overtoneexcitation
andis monitoredby subsequentphotodissociationandLIF detectionof theresultingOH radicalfragment.We have usedthis approach
to measuredipolemomentsof the �������	� and ���
����� vibrationalstates.In a secondtechnique,carriedout on formaldehyde, the
microwave transitionandStarkeffect measurementagain follow overtoneexcitation,but in this casewe detectthechangein rotational
stateby LIF probingof the terminal level usingthe

������� ���  electronictransition. In the initial applicationof this procedure,we
usetheStarkeffect on the � ��� � �� rotationaltransitionto measurethedipolemomentin v=2 of theasymmetrichydrogenstretch,��� .
Severalapplicationsandgeneralizationsof thesetechniqueswill bediscussed.


