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Equationof motioncoupledclustertheory(EOM-CCSD)hasbeenemployedto systematicallystudytheRennereffect in thefirst triplet
excitedstate( �

�	��

) in a seriesof CCOradicalanalogues(14 valenceelectrons).The total energiesandphysicalpropertiesincluding

equilibriumgeometries,dipolemoments,andharmonicvibrationalfrequenciesof CCO,CSiO,SiCO,andSiSiOwerepredictedusing
SCF, CISD, CCSD,CCSD(T)andEOM-CCSDwith a wide rangeof basissets. The �

� � 

stateof all of thesemoleculesare linear

at equilibrium. The potentialenergy surfaceof the �
� � 


stateof the CCO analoguessplits into
�
A � � and

�
A � stateson bendingand

eachsurfacehasits own minimum at the linear configuration. The two distinct bendingfrequencieswere determinedand usedto
predict the Rennerparameter, 
 , andthe averageharmonicbendingfrequency, ��� , neglectinganharmonicityandspin-orbitcoupling
effects. Theoreticallypredictedharmonicstretchingvibrationalfrequenciesof �

� � 

CCOwerein closeagreementwith experimental

fundamentalfrequencies,indicatingrelatively smallanharmonicities.Therelative orderingof theRennersplitting at theEOM-CCSD
level of theorywith aTZ3P(2f)basisfor thisseriesof radicalswasdeterminedto beCSiO � CCO � SiCO � SiSiO.Thecomputationof

 resultedin negativevaluesfor all of theseradicalsdueto theenergy orderingof thesplit potentialenergy surfaces.The 
 predictedfor
�
� � 


CCO(-0.153atTZ3P(2f)EOM-CCSD)is goodagreementwith the 
 valueof -0.172from Devillers andRamsay’s� experimental
analysis.
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