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Thepreviouspapersaretwo examplesof our recentefforts to developexperimentalmethodscapableof very high resolutionmeasure-
mentswithin highly excitedvibrationalstatesonthegroundelectronicsurface.Smallshiftsandsplittingsassociatedwith Stark,Zeeman,
hyperfine,andlong termdynamicalinteractionsaretargetsfor thesetechniques.Ourgeneralapproachcanbedividedinto threephases:
(1) excitation,(2) highresolutionmeasurement,and(3) detection.Severaldifferentoptionsareavailablefor eachphase.Overtoneexci-
tation,stimulatedemissionpumping,andstimulatedRamanmethodscanbeusedto populatesinglerotationallevelshaving vibrational
energiesextendingroughly from
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. Precisemeasurementswithin thesestatescanbemadewith radio frequency,
microwave, or quantumbeatexperiments.The high resolutiondatacanbe observed by LIF, unimoleculardissociation,vibrationally
mediatedphotodissociationor REMPI detectiontechniques.Finally, the moleculesunderstudycanbe in either low pressuregasor
molecularbeamsamples.

Combinationsandpermutationsof thesedifferentapproachesprovide accessto different typesof vibrationsin a broadrangeof
molecules.Wewill discussdifferentconfigurationsfor thisgeneraltypeof experimentin termsof sensitivity, resolution,moleculartype,
andexperimentaldifficulty. Currentprogressin a numberof theseareaswill bereviewed.
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