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We have usedLIF-detected StarkPhotofragmenQuantumBeatSpectroscopto measuralipole momentof highly excitedvibrational
stateof H,O. Unlikethecaseof HOD discussedh theprevioustalk, thetwo bondsin H>O areequivalent.Hence the permanentlipole
andoneof the axesof the vibrationally averagednertial tensorare alwaysalignedwith the molecularsymmetryaxis. We shav that
thesehypothesesindtraditionalpermanentipolemomentStarkanalysishadlyfail to modelthe obseredquantunbeatsasthey do not
accounfor two importantcharacteristicef water First, thehighly excited OH stretchingmodesof waterinvestigatedarebestdescribed
by properlysymmetrizedn0+) combination®f localmodeswhichform analmostdegeneratgair. Secondfypical separatiofetween
rotationalstatess muchlargerthanthe separatiorbetweerthe |n0+) pair, thatis, rotationsoccuron a time scalemuchfasterthanthe
tunnelingtime for local modeexcitationto swapbonds.Therefore the equivalencebetweerthetwo bondsenforcedby the tunnelingis
dynamicallybrokenon thetime-scaleof molecularrotation. A simplelocal-moderovibrationalHamiltonian[K. K. LehmannJ. Chem.
Phys.95, 2361(1991)]correctlyaccountdor all of theabose andprovidesclearphysicalinsightinto the problem.

In additionto providing a stringenttest for calculationof dipole momentsurfaces,the resultspresentechere have significant
implicationsfor the modelingof overtoneabsorptionintensitiesandlineshapesandof collisional enegy transferprocessegvolving
vibrationally excited watermolecules.
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