EVOLUTION OF MOLECULAR ELECTRICDIPOLE MOMENT UPONVIBRATIONAL EXCITATION.
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Measurement®f moleculardipole momentsprovide importantinformation aboutthe electronicchage distribution in a molecule.
Becausef thedifficultiesassociateavith suchmeasurementsxperimentadatahassofar beenlimited to groundstateandfundamental
vibrations.In the pastfew yearswe have developedtechniqueghatallow measuremertf dipole momentsn highly excitedvibrational

statesandusedthemto studythe evolution of moleculardipole momentswith vibrationalexcitation.

Describingthe dipole momentchangeof magnitudeand direction uponvibrational excitation involves different contrikbutions, which

will be discussedn this presentationarising from electronicchage redistritution andinertia-framerotation. The electronicchage

distribution canbe separatedn bond-dipoleand electricalanharmonicitycontritutions both arising from the spatialdisplacemenbf

chageuponvibration,respectrely with andwithoutredistrilution of electronsamongthe atoms.Cornversely inertia-framerotationis a

purelymechanicaphenomenomrisingfrom the spatialdisplacemenédf massuponvibration,andconsequently changeof orientation
of the inertial axis of the molecule. While the latter effect is negligible in mostcasesijt becomegominantfor moleculeswith only

oneheary atomandtwo or morelight ones. We will exemplify theseconceptsn the caseof H,O andHOD, for both of which we

have measuredhe dipole momentchangeuponexcitationof 4,5 and8 quanteof OH stretchingvibration. We will alsodiscusshow the
inertia-framerotationparticipatesn determiningthe spectralintensityof ro-vibrationaltransitionsfrom the groundstate.



