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Highly excited moleculesplay a centralrole in mary importantfields. Comtustion, atmospheri@nd interstellarchemistry uni- and
bi-moleculareactionsarejust afew exampleswherethe propertiesof suchmoleculesarerelevant.

Among thesepropertiesthe electricdipole momenttakespartin both radiatve and nonradiative enegy transferprocessessuch
as light absorptionand collisions, andits knowledgeis of fundamentaimportancewheneer theseprocesse®ccur Experimental
measurementsf dipole momentshave mostlyfocusedon moleculesn their groundor first excitedvibrationalstatesproducinga large
bodyof veryaccuratalata.ln contrastpnly ahandfulof measurementxist for highly vibrationallyexcitedmolecules This unfortunate
situationhasits rootsin the combineddifficulty of preparinghighly excited vibrationalstatesanddeterminingwith high accurag the
smalllevel splitting inducedby anexternalelectricfield.

We have developednew techniqueto measurahe dipole momentof highly vibrationally excited molecules.Thesetechniquesre
basedn a combinationof multiple laserovertoneexcitation schemesvith microwvave-Starkor quantumbeat-Starkneasurementd.he
variety of excitation/detectiorschemesindStarkmethodsavailablemakesthesetechniquegjuite generalandapplicableto avastrange
of molecules.

Theimportanceof thesemeasuremenis well exemplifiedby the caseof water wherethedipolemomentsurfaceis usedto calculate
absorptiorintensitiesof atmospheriavatervapor Our measuredvaterdipolessignificantlydisagreewith thosecalculatedrom thebest
availableabinitio dipoleandpotentialenegy surfacesshawving theneedfor moresophisticateaalculations.
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