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Dipole momentsof vibrationallyexcitedmoleculesplay centralrolesin mostenergy transferprocesses.In spiteof this, experimental
measurementshavebeen,with veryfew exceptions,limited to groundandfirst excitedvibrationalstates,dueto thedifficulty of achieving
sufficientexcitedstatepopulationfor spectroscopicobservationof theStarkeffect.

We have recentlydevelopeda techniquethatovercomesthesedifficultiesandallows dipolemomentmeasurementson a largeclass
of moleculesandexcited states.Pulsedlaserpump-probetechniques,Starkquantumbeatspectroscopy, andphotofragmentdetection
arecombinedin theseexperiments.In thespecificcaseof waterpresentedhere,a10nslaserpulsepreparesawavepacket formedby the
coherentsuperpositionof Stark-split

�
statesof therovibrationalenergy level of interest.After a prescribedtime delay, a secondlaser

pulseprobesthis wavepacket by transferringit to thedissociative
���� �� � electronicsurface.A third laserpulsedetectstheresultingOH

fragmentsby LaserInducedFluorescence(LIF). TheobservedLIF signalreflectsthetime evolution of thewavepacket which, in turn,
dependson theappliedStarkelectricfield, thepump-probedelay, andthesought-afterdipolemoment.

We have usedthis approachto measuredipole momentsof waterandsingly deuteratedwatercontaining4 and5 quantaof OH
stretchingvibration. Further, usinga doubleresonanceexcitationscheme,we have measureddipolemomentsof bothspecieshaving 8
quantaof OH stretchingexcitation. Thesestateshave ���
	���




 cm�

�
of internalenergy, morethanhalfway to thebond-dissociation

limit. The resultspresentedhererepresent,therefore,a stringenttest for dipole momentsurfaces,which are routinely employed to
calculatelargedatabasesof waterabsorptionlines.

Further, this work shows that in the caseof HOD the inertial framerotationwith OH excitation plays an importantrole in the
transitiondipolemomenttilting away from theOH bond,which waspreviously attributedto electricalanharmonicityalone.
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