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A new scheméfor evaluatingmultidimensionalFranck-Condorfactorsandrelated(non-Condon)ransitionmomentmatrix elements
hasbeenexploited to extract detailedstructuraland dynamicalinformation directly from spectralintensity patterns. The underlying
methodologybuilds uponarobustLie algebraidramevork thathasthedistinctadvantageof incorporatinganharmonicityeffectsexplic-
itly from the onsettherebyleadingto economicaparameterizatioandrapid cornvergenceof expansionemployed for the description
of polyatomiceigervaluesand eigenfunctions. This "vibron” approachhasbeenappliedto the analysisof extensie, vibronically-
resoled absorption(CRDS) and emission(LIF, DLIF) spectraacquiredunderrotationally-coldslit-jet expansionconditionsfor the
S,0C'A — X1A (m* — ) system.A unifiedinterpretatiorfor all availablespectroscopidata,includingvibrationalenegy levels
supporteddy the pertinentelectronicmanifoldsaswell asrelative transitionintensities hasbeenachieved with quantitatve agreement
realizedbetweenexperimentalmeasurementandtheoreticalpredictions. Aside from elucidatingthe substantiathangesn geometry
accompawing the S.O n* — 7 excitation processthis work hasuncoreredpronouncedlifferencesn vibrationaldynamicsbetween
theC' ' A’ and X ' A’ potentialsurface(with the latter beingsurprisinglymorelocalin charactethanthe former)andhasdocumented
astrongdependencef theC — X transitiondipole momenton nucleardegreesof freedom.



