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To describeconductionthrougha single moleculerequirescombiningaccuratechemicalinformation
with a suitabletransportmodel. A standardapproachis to nd the transmissiorof single-particlestates
describedy densityfunctionaltheoryusingalocal exchangecorrelation(xc) functional. We have usedthis
approacho studythe possibility of organometallicspintronicsin moleculescontainingtwo cobaltocene
moieties— seeFigurel.

To testand extendthe standardmethodologywe constructnewv xc potentialsbasedon the optimized
effective potential(OEP)approachandcalculateelectrontransmissiorthroughtwo atomicchainsystems,
onewith chage transferandonewithout. We performedcalculationsusingLDA, HF, EXX-OEPR, B3LYP,
B3LYP-OER and MP2-OEP The main ndings are: (1) The OEP approach dramatically alters the
molecular conductance largely by changinghe LUMO stateandthe HOMO-LUMO gap.(2) For systems
without chage transfey the conductances closely relatedto the HOMO-LUMO gap and the coupling
strength For strongcoupling thedifferentlocal xc potentialsggive comparableesults while asthecoupling
wealens,differencegyrow. (3) For systemghatmay have chage transfer the presencer absencef self
interactionerror (SIE) playsakey role. Themostaccurateesultfor theconductancrom MP2-OERis in
betweerthosegivenby EXX-OEP (no correlationor SIE) andB3LYP-OEP(somecorrelationandSIE).

FIG. 1: Molecular ConductanceLEFT: DicobaltocendDiCo) anddicobaltocenavith analkanespacer(DiCo-2C)
adsorbedat hollow siteson Au(001)leads.(Yellow, white, blue,red,andorangedenoteAu, H, C, Co,andS atoms.)
Eachcobaltocenés spin1/2. In dicobaltocenethetwo spinscanbein eitherasingletor triplet state;theirinteraction
occursvia superagchangehroughthe spacingatoms.Whenthe spaceiis fully conjugatedasin DiCo, theinteraction
is strongsothatthe singlethasmuchlower enegy; however, in DiCo-2C,the exchangds muchwealer (3 meV).
RIGHT: Transmissiorfunctionsof (a) DiCo and(b) DiCo-2C.I-V curwve of DiCo-2Cis shawvn in inset. (c) Trans-
missionfunction of DiCo-2C adsorbecdn the top of additionalgold atomsasin the inset. Solid and dottedlines
correspondo the up anddown spin component®f the antiparallelcon®gurationwhile dashedand dashed-dotted
linesarefor spinup anddown in the parallelcon®guration Note the strong switch behavior in all cases.



