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Measurementsof moleculardipole momentsprovide important information about the electroniccharge distribution in a molecule.
Becauseof thedifficultiesassociatedwith suchmeasurements,experimentaldatahassofarbeenlimited to groundstateandfundamental
vibrations.In thepastfew yearswehavedevelopedtechniquesthatallow measurementof dipolemomentsin highly excitedvibrational
statesandusedthemto studytheevolutionof moleculardipolemomentswith vibrationalexcitation.
Describingthe dipole momentchangeof magnitudeanddirectionuponvibrationalexcitation involvesdifferentcontributions,which
will be discussedin this presentation,arising from electroniccharge redistribution and inertia-framerotation. The electroniccharge
distribution canbe separatedin bond-dipoleandelectricalanharmonicitycontributionsboth arisingfrom the spatialdisplacementof
chargeuponvibration,respectively with andwithout redistributionof electronsamongtheatoms.Conversely, inertia-framerotationis a
purelymechanicalphenomenonarisingfrom thespatialdisplacementof massuponvibration,andconsequentlya changeof orientation
of the inertial axis of the molecule. While the latter effect is negligible in mostcases,it becomesdominantfor moleculeswith only
oneheavy atomandtwo or morelight ones. We will exemplify theseconceptsin the caseof
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, for both of which we

havemeasuredthedipolemomentchangeuponexcitationof 4,5and8 quantaof
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stretchingvibration.We will alsodiscusshow the
inertia-framerotationparticipatesin determiningthespectralintensityof ro-vibrationaltransitionsfrom thegroundstate.


