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STM Studyof(召EDTITTF)2Cu(NCS)2Surface

M･Yosju･mural,N･iraI,M･Kagesfu･mal,R･ShiodaI,AIKawazul,
H.Shigekawa2,H.Mori3lI),M.Oshima3(2),H.Yamochi3,andG.Sailo3

1DepartmentofAppliedPhysics,UniversltyOfTokyo,
Bunkyo-ku,Tbkyo113,Japan
2hstituteofMaterialsScience,UniversityofTsukuba,
TsukubaScienceCity305,Japan

3hstituteforSolidStatePhysics,UniversltyOfTbkyo,
Roppongi,Minato-ku,Tbkyo106,Japan

ThesurfacestlucLureOlanorgilnicsupcrconducLor(BEDT-TTF)2Cu(NCS)2Was
obscrvcdbylnCanSOfascanningtunnelinglnicroscope(STM)inilirandaLroom

LempcraLule,ObscrvcdperiodicsLrucLurCSWCrClngoodilgrCCmCnLWIUILhctwodJmCnSional
BEDT-TTFmolecularstlucLuleproJeCtedontoitsclyStヱllb-cplanc･SLrongLunnellng
voltagedependenceoFSTMimagewasalsoobscrvcd･

1.Introduction

(BEDT-TTF)2Cu(NCS)2CrystalhitsLHT10nOCIJnicstrucLufeWhichconsistsofaltcTnaLing
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from theBEDT-TTFlayerLOLhcCu(NCS)2layer,thelolmerhastwodimcns10nal
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BEDT-TTF

EiBl (a)MolecularstructureofBEDT-TTF.(b)MolecularstfuCLureofCu(NCS)2 1

(C)CrystalsuIuCtuleOfPEDT-TTF)2Cu(NCS)2determinedbyX-raydiffmction,whichhasa
monoclinics【∫uctu∫e[31.
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conductivltylnitsclysLalb-cplane,whilc山elaLLerbccomesinsulaung.Thiscrystillshows

supeTCOnductivltyillTc-10.4Kunder'lmbicnLpressure.InoldcTLOTCVCLllthcmicroscopIC

mechanism orthishigh-TcorganicsuperconducLoJ,Wemusthaveknowlcdgcofthe

atomicallyresolvedclccLrOnicandgcomcLTicsLrucLulcOfthecrystal.

2.ExperimentalResultsand Discussion

STMobservationswereperformedoverLhcclysLLllb-cr)laneLnairilndillroomtemr)eraturC.

Aplatinum-iTidiumupwasusedLoplovcthesulfac'C･Figure2showsagrayscaleimage

ob血ncdbytheconstantcurlcnLmode(66mVLipLOSample,4.6nA,scanareais60x60-Å2).

ThevoILngCdcpendenccorLunnclingcurlcnLin(lic乙tLCSLhaLLhcsulracehasamcLLllIICProperty

(iTnageSWerethesameorlboLhsignsofLhebiasvol山ge),andtheperiodicStlUCluleinFig･2

r ▲Sexpectedtocorrespondto thesulfaccelccuonicsLrucL.uleofBEDT-m layers[4]･
ThcamngemenlofBEDT-TTFmolecules,Projectedontotheb-cplane,isshownin

Fig.3L151.WhenLhecrystalaxisdeLeTlllinedbyXィaydiffractionist止cnintoCOnSidclauon

twochoicesfortheunlLcellalepossible(drawninFig.2).lnaddition,STMimagesshowed

astrongtunnelingvoltagedependcncc(Fig.4),whichcorrespondsLOthechilngCOflocal

distribuLionofelectronicstatesaccordingLotheirenergy.InoldcTtOgiveacomprehensive

explanaLionoftheobservedimages,WCShallhilVCLopcrrorm rurLherexperimentsand

dctailedcaLculationsonthelocaldcnsILyOfstDtCSOfthisclystDL

ThemechanismorsuperconductivityfororganiclmLeri乙11S【6]Willbcrevealedbya

sysLematicSTM studyofthosemaLelials. ForcompaTISOn乙InSTM imageof(BEDT-

TTF)2KHg(SCN)4Surfaceacquiredoverthea-cplaneisshowninFig･5LOgeLherwILhLhc
crys1111su-ucLurCdeterminedbyXlilydilTT乙ICLiont7,8].

EiEI Grayscaleimageof(BEDT-

TTF)2Cu(NCS)2SurfaceobtainedbyLhc
constantCurrentmode(66mV tip LO

sampIc,4.6nA).ScanarealS60x601Å2.

TwopossiblcunitceHsaftdmwn.

fiEi BEDT-TTFmolecularsu･ucLulc

plojecLcdontothecrystalb-cplancl5].The
unitcellisdTilwn.
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fiEi4TunnelingVOltagedependenceofSTM images(a)180rnV,30x40lA2.(b)300mV,
50x50-Å2.
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fiEi (之l)CEYStillsLruCtureOf(BEDT-TTF)2KHg(SCN)4deLermincdbyX-raydifFracLion[7].
(b)SU血ceimageobtainedbySTM(9OmV,1.01nA,75x75-Å2),

3.Conclusion

lnsulllrnafy,WeOblaincdSTM imヱIgeSOf(BEDT-TTF)2Cu(NCS)2SurlとICCStZuCIure･The
observedimagesindicatethatlhcsurfaceisJnCLとlllicとIndLhcperiodicsLruCLureobservedwas
ingoodagrecmcnLwiLhtheBEDT-TTFmolcculzlrSLruCturCprOJCCLedontothecrystalb-c

plane.STMimagesshowedasLrOngtunnClingvoltagedcpcndcnce.

ILis'lpleasuretO(lCknowledgemllnyhclpfuldiscussionswithProl.T･MoTl,insutuLe
forMolecularScience.
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