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Recentlydevelopedmethodsa for calculatingJahn-Tellercouplingconstantsusingcommerciallyavailableab initio programshavemade
it possibleto attacksomelong standingproblemsin understandingmoleculesexhibiting Jahn-Teller effects in multiple vibrational
modes.Oneof theseproblemshasbeentheanalysisof thevibronic structurein the

����
E	 	
 stateof thecyclopentadienyl radical,C� H � .

This radicalnominallypossessesD �
� symmetry;however, upondistortionthesymmetryis reducedto C��� . In accordancewith this a
CASSCF/6-31G*calculationwith the 5 � electronsin the 5 � orbitalsasthe active spacefinds the compresseddienylic geometryas
theglobalminimumon thepotentialenergy surface,while only aninsignificant4 cm�



barrieris predictedfor internalrotationto the

elongatedallylic geometry. A conicalintersectioncalculationon the electronicstatesthat correspondto thesetwo geometriesindeed
recoversthesymmetricD ��� geometry. Usingthesecalculations,aswell asa generalizedrestrictedHartree-Fockcalculationto generate
normalmodesandfrequencieswe areableto describethe natureof this distortionin termsof four normalmodesof vibration. Only
thethreemodeslowestin energy makesignificantcontributionsto thedistortionandassuchhavesignificantlinearJahn-Tellercoupling
constants.Thecalculatedvalueof theJahn-Teller couplingconstantsandunperturbedvibrationalfrequenciesareextremelyusefulfor
theanalysisof thelaserexcited,dispersedfluorescencespectraof thecyclopentadienyl radical.
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