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Equationof motioncoupledclustertheory(EOM-CCSD)hasbeenemployedto systematicallystudythe Rennereffectin thefirst triplet
excited state(A 3II) in a seriesof CCO radicalanalogue$14 valenceelectrons).The total enegiesandphysical propertiesincluding
equilibriumgeometriesdipole momentsandharmonicvibrationalfrequencieof CCO, CSiO, SiCO, andSiSiO werepredictedusing
SCEF, CISD, CCSD,CCSD(T)andEOM-CCSDwith a wide rangeof basissets. The A 311 stateof all of thesemoleculesarelinear
at equilibrium. The potentialenepy surfaceof the A 11 stateof the CCO analoguessplitsinto 2A” and®A’ stateson bendingand
eachsurface hasits own minimum at the linear configuration. The two distinct bendingfrequenciesvere determinedand usedto
predictthe Rennerparametere, andthe averageharmonicbendingfrequeng, w2, neglectinganharmonicityand spin-orbitcoupling
effects. Theoreticallypredictedharmonicstretchingvibrationalfrequencieof A II CCOwerein closeagreementvith experimental
fundamentafrequenciesindicatingrelatively smallanharmonicitiesThe relative orderingof the Rennersplitting at the EOM-CCSD
level of theorywith a TZ3P(2f)basisfor this seriesof radicalswasdeterminedo be CSiO > CCO> SiCO> SiSiO.Thecomputatiorof
e resultedn negative valuesfor all of theseradicalsdueto theenegy orderingof the split potentialenegy surfaces.Thee predictedfor
A 311 CCO(-0.153at TZ3P(2f) EOM-CCSD)is goodagreemeniith the e valueof -0.172from Devillers andRamsays® experimental
analysis.
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