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To describeconductionthrougha singlemoleculerequirescombiningaccuratechemicalinformation
with a suitabletransportmodel. A standardapproachis to �nd the transmissionof single-particlestates
describedby densityfunctionaltheoryusinga localexchangecorrelation(xc) functional.Wehaveusedthis
approachto study the possibility of organometallicspintronicsin moleculescontainingtwo cobaltocene
moieties– seeFigure1.

To testandextendthe standardmethodology, we constructnew xc potentialsbasedon the optimized
effective potential(OEP)approachandcalculateelectrontransmissionthroughtwo atomicchainsystems,
onewith charge transferandonewithout. We performedcalculationsusingLDA, HF, EXX-OEP, B3LYP,
B3LYP-OEP, and MP2-OEP. The main �ndings are: (1) The OEP approach dramatically alters the
molecular conductance, largelyby changingtheLUMO stateandtheHOMO-LUMO gap.(2) For systems
without charge transfer, the conductanceis closely relatedto the HOMO-LUMO gap and the coupling
strength.For strongcoupling,thedifferentlocalxcpotentialsgivecomparableresults,while asthecoupling
weakens,differencesgrow. (3) For systemsthatmayhave charge transfer, thepresenceor absenceof self
interactionerror(SIE)playsakey role. Themostaccurateresultfor theconductance,from MP2-OEP, is in
betweenthosegivenby EXX-OEP(nocorrelationor SIE) andB3LYP-OEP(somecorrelationandSIE).

FIG. 1: Molecular ConductanceLEFT: Dicobaltocene(DiCo) anddicobaltocenewith analkanespacer(DiCo-2C)
adsorbedat hollow siteson Au(001)leads.(Yellow, white,blue,red,andorangedenoteAu, H, C, Co,andS atoms.)
Eachcobaltoceneis spin1/2. In dicobaltocene,thetwo spinscanbein eitherasingletor triplet state;their interaction
occursvia superexchangethroughthespacingatoms.Whenthespaceris fully conjugatedasin DiCo, theinteraction
is strongsothatthesinglethasmuchlowerenergy; however, in DiCo-2C,theexchangeis muchweaker (3 meV).
RIGHT: Transmissionfunctionsof (a) DiCo and(b) DiCo-2C. I -V curve of DiCo-2C is shown in inset. (c) Trans-
missionfunction of DiCo-2C adsorbedon the top of additionalgold atomsas in the inset. Solid anddottedlines
correspondto the up anddown spin componentsof the antiparallelcon®guration,while dashedanddashed-dotted
linesarefor spinupanddown in theparallelcon®guration.Note the strongswitch behavior in all cases.
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