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ll.ElectronicStructureinthed-pModel

神 吉 - 樹

IthasbeelleStab】islledthaHlleCuO2plaIlePlaysanessentialroleinhigh-Tc

supel･COnducLiviLy.TlleOn-SiteCoulombrepulsioIIUatCusitesislarge,and

at五erO-dopll唱thesystemisanaIltiferromagneLicinsulator･TllenatureOfthe

statesclosetotlleFcrmilevelindopedsystemshasattractedilltenSCintcrest･

TherearemanyexperimentswllichindicatcもhatthedopedholesaremoreorO -

2pcharacterLhaHofCul3dcllaraCter.SomeeXpCrimelltSareSupposedtosuggest

thatwith110le-dol川場 tllCFcrmilevelくloesI10tSllirttothetopoftheVa･lcncc

bandintlleinsulat.orJ)hase,buHhaHhCredevelopJleWelectrollicstatesat

theFermilevel.'llleSeSLat･csal･eSOmeLimeSCalled ìlnPllritystates'or̀mid-gal)

staLes',althoughthen.TtLureorLIICSe~statesisnotkno､vnclearly･

TherehavcbeellnlIl･11yulCOl･eLicalstudiestokl10WtilenatureOrquaSIP･Tu･ticlcs

orelectrol一icstat･esattheFerlllilevel,a･lldtherearesometheoreticalattempts

todcmonsLra,t･ctllCa･PPearanCCOrtllC l̀llid-ga･pstaLcs'･IntheseWOl･kstlley

collSideredt･heillLhlil･eU limittrea･f･ingt･hetransrcrt･Cm S aSr)eT･Lurb･l･Lioll,川

otherwordsいIeSea.rea･PPrOaCllCSrL･Ol一lt･llCiIISul(TttOl･I)ll'1.SCOrtlleat･Omicli111it･

AlthoughU islargeillthissystem ,iLisallaLl)ratapproa･chLoiJltL･Oduce

tlleelectron-iJILeracLioIlilltOanoュl-illt.eraCLingsysLclll,aSlong(lStlleSystem

rcⅢa･insaFcrmiliqllid.MoreoveritisexpectedthataFermiollSystem(levelops

colltiTluOtlSlyTroll-anOZl-intcracLillgSystemthrollghiIILIrOductioI10fintera,ctions･

h1Otherwords,I)hysICalq…IILiLicsforaFcrl11日irJuidsl10uldbean'l･lyLicrLlllCtions

ofinLcracLionsLrcngLh.'111erCrOl･cinLhcI)l･CSCllいvol.ktlled-pm0(lelisstu･lied

IJytheperLltrba･l･ionmct･hodwit･hreSr,CCH･OU･Int]lis)TIOdelCudc2-y70rL,iLals

hybridizc､viLh0pc,yo)･hitals,､ritlltllCtl･a･=Slcrillt･egrall･_Forsit叩Iicit･y1,I-Py

directtraIISrCl･,OIトSitcCon)oml.日.CPlllsionall0-sites,a･ndilltCr-atrOHlicCoulolllb

eflergyaI.enCglecLcd.】nordel･Lot'1･ke.1･CCOul一tOrtheillteraCLioHHIed-elcctroII

sclrencrgyLIL(W)sh0"1(1I-ecalculate(l･ⅠIIthisWorkaI一atte11-PthatsbccnlllaJc
Loca･lculateいlCSCCOn(Iordertermor‖lCSb1lcncrgy.InsucllC,,･lclllEttioniLis

necessarytoexecutea2d-fo)dmomentumilltegrationonaintegrandwllichhasa

polestructureIWheredisthedimensio1-0fthesystem.Asarcs､llLitisdifTICult
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tostudytherea･listictwo-dimensiona･lmodel,thereforecalculationhasbeendone

o∫laOne-dimensionalmodel.ltisexpectedthatthePresentCalculationwould

revealuleeSSelltialelectronicstructure,exceptforsomestruct･uresduetoone･

dimensionality.Illtlleabsenceorinteractiol一therearetwoba･nds,wllichare

consLructcdbythea-ptranslcr.

WiuIthep｣cvelanda-levelgivenbytllella･rtree-Focksollltionrtxedat-1･Ot

alld-2.Ot･,rcspcct･ive]y,densityolstaLcshasbeencalculatedforvariousvalues

ofU.IntllCa-eJcctrondensityofsLatesi)lereappearSOmeStatesWhiclltendto

(lcvclopintotlleJoWcralld叩PCrHuLbn･l･dban(ls.ThcrcalwayscxisLsomeSLaLcs

aroulldLllCFermiJevcLWiulincrcas=一gU,incre(lSCStheratioortllCa-cJecLroH

densityofsl･a･tcstotlle77-elccLronI)al･LaHheFerJnilevel.ThisisbecausetJle

a-levelS】lirI･sllCLlrerI,otheFcl111ilcvelduetotllepositiveselrcnergyattl-eFcl111i

level.

lLIlれsbccllrOllndthaHhcreisnosLrucLurewllichCOrreSPOlldstotile‖̀1id一

g叩 sLatc5',TheiTlla･glllaryPal･tOrtlleSCIfcnergyvanishesattlleFermilevel,

andrisesJiHcarJyln肌 'nlerC.Tt)r)a･l･Loft･hesclrcllCrgyh.1･SnOPa･rt･icula･rsLrl]Ctrure

arollIldtllCFcrmilevel,exccr'ttJlea･IIOmtTt]ydueLoone-(lilllellSionality.ThCrCrOJ･e

nopeakstrl]Ctt-rCCOrreSr)OndillgtOtilèlllid一g叩StateS'isexpectedinthepresent

secondorderU-pcrLllrbaLiontrc,1･trnCnt.ILseemstllatthereisnonccdf.oconsider

thesLa･tesaHheFermiIeveH･obea･nythingparticularlikeìll叩llritystaLes',as

long･15WearcSt･"dyingLllenormalstaLcproperLicsintllea･PprOaCl-from the

metaHicside.

TllCmP..SSCllllTLnCel一leilLど.i.Cl,or
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U宍ゴ0)
isestim.TttCdtobcortlle

Orrlerorl川il･y.TIICOIlll).1･risonLosillli1.1･l･Ca･lcul.TtLioIISOntheperiodic l̂ldcrson

l110dcl,wllichissい.ldiedasanlOdclorlleaVyCIccLrollSyStetnS,itisexpectedtllat

m(1･SSenha.I-CemCllLisnotsolargcint･hepresentsystem.

12.レーザースノーの成長過程における諸形態

佐 飛 裕 一

水素ガス中のアルカリ金属原子にレーザー光を照射すると､光線中でアルカ

リ水素分子が大量に生成し､lJ川大の結晶微粒子に凝縮 し落下する.これはレ
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