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Recentlydevelopedmethods for calculatingJahn-Eller couplingconstantsisingcommerciallyavailableab initio programshave made
it possibleto attacksomelong standingproblemsin understandingnoleculesexhibiting Jahn-Eller effectsin multiple vibrational
modes.Oneof theseproblemshasbeenthe analysisof the vibronic structurein the)~(2E’1’ stateof the cyclopentadiexl radical,CsHs.
This radicalnominally possesseBs; symmetry;however, upondistortionthe symmetryis reducedo C,,. In accordancevith this a
CASSCF/6-31G*calculationwith the 5 & electronsin the 5 7 orbitalsasthe active spacefinds the compressedlierylic geometryas
the global minimum on the potentialenegy surface,while only aninsignificant4 cm™" barrieris predictedfor internalrotationto the
elongatedallylic geometry A conicalintersectioncalculationon the electronicstatesthat correspondo thesetwo geometriesndeed
recoversthesymmetricDs, geometry Usingthesecalculationsaswell asa generalizedestrictedHartree-Bck calculationto generate
normalmodesandfrequenciesve areableto describethe natureof this distortionin termsof four normalmodesof vibration. Only
thethreemodedowestin enegy make significantcontritutionsto thedistortionandassuchhave significantlinear Jahn-Eller coupling
constantsThe calculatedvalue of the Jahn-Eller couplingconstantsaandunperturbedsibrationalfrequenciesare extremelyusefulfor
theanalysisof the laserexcited, dispersedluorescencepectreof the cyclopentadieyl radical.
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