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The previous papersaretwo examplesof our recentefforts to develop experimentalmethodscapableof very high resolutionmeasure-
mentswithin highly excitedvibrationalstatesonthegroundelectronicsurface.Smallshiftsandsplittingsassociatesvith Stark,Zeeman,
hyperfine,andlong termdynamicalinteractionsaretamgetsfor thesetechniquesOur generabpproacttanbedividedinto threephases:
(1) excitation, (2) high resolutionmeasuremengnd(3) detection.Severaldifferentoptionsareavailablefor eachphase Overtoneexci-
tation, stimulatedemissionpumping,andstimulatedRamanmethodscanbe usedto populatesinglerotationallevels having vibrational
enepgiesextendingroughly from 3 000 to 30 000 cm™*. Precisemeasurementwithin thesestatescanbe madewith radio frequeng,
microwave, or quantumbeatexperiments. The high resolutiondatacanbe obsered by LIF, unimoleculardissociation vibrationally
mediatedphotodissociatioror REMPI detectiontechniques.Finally, the moleculesunderstudy canbe in eitherlow pressuregasor
molecularbeamsamples.

Combinationsand permutationf thesedifferentapproachegrovide accesdo differenttypesof vibrationsin a broadrangeof
moleculesWe will discusdlifferentconfigurationgor this generatypeof experimentin termsof sensitvity, resolutionmoleculartype,
andexperimentadifficulty. Currentprogressn a numberof theseareaswill bereviewed.
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