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c crIJrbHbIM SJTeICTpOH-

eononHbrM B3arrMoAeficrweM tr ssrcoKofi rlJrorHocrbro HocrlTe.rrefi 3apflAD)'

coI,IcKaHI4e yreHofi cTeneH[ KaHAI'IAaTa QuSmo-
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[ocBflrrleHa aKTyaJnnofi npo6leue rd3fleHulo MexaHI'I3Ma cIIapI'IBaH'vIfl'

Hocr{Tenefi sapfl,\a B BbrcoKoreMrreparypHblx cBepx[poBoAHLIKax vr BbIf,BJIeHI{ro

cnoco6os noBbrru e'vrfl, TeMneparypbr cBepx[poBoAsrrlefo nepexoAa B HLIX. Tot

Qart, rrro cnycrr 36 Jrer rrocJre orKpbrrr,Ifl BbICOKOTeM[eparypHoLI

cBepx[poBoAr,rMocrlr B AolHpoBaHHbIX ALIgJIeKTpI{Kax gTa 3a[aq.a Bce eue He

perrre'a, uo6yAr{Jr cneq vaJrarcroB B srofi o6nactn npl'I3Harb Heo6xoAunaocrb rrera'

noMLrMo rlr{cro gneKTpoHHbIX Koppen st\uit B grl{x cllcreMax' B3aI{Mo AetrtcrB,ufl'

Hocurenefi sapfl;,a c Kpr4crannuqecrofi peme*ofi. Pa6ora ,{oponrunofi c' B'

HanpaBJreHa Ha pe[reHue erofi sa4auu. B nefi [oJlrreHa Qasonar AI'IarpaMMa

Ao,,upoBaHue - TeMfleparyp a Enfl, cr{creMbr -BblcoKoAonllpoBaHsrtfi AI'IgneKTpI{K c

cr.rJrbHbrrrr (DpeurxoBcKr{M oJreKTpoH-QouonnbrM B3auuo4eficrBlreM. Asanu3 Aaxe

ocHoBHoro cocro, rrufl.rarofi MoAenr,r c [oMorrlbro ALIarpaMMHoro MeroAa Monte-

Kapno, Koropbrfi 6un yc[errrHo npr4MeHeH K BbIcoKoAorIupoBaHHbIM cI'IcreMaM c

cuJrbHbrM KoporKoAeftcrByprqr,rM (Xorcrefinoecrnna) eJIeKTpon-QonoHHbIM

B3aLrMoAeficrslreM, oKa3€urcfl HeBo3MoxeH r4s'a, TaK Ha3blBaeuofi, <npo6neMbl

3HaKa>. Bu6pansgfi n Ar,rcceprarllroHnofi pa6ore KJlaocu'Iecrufi BaprallUOHnslft

,,oAxoA no3BoJrr,rn peur,rrb rrocraBneHHyro 3aAaqy, rrorpe6osas florryTHo pe''l.Tb

pflA roA3aAaq.

pa6ora cocTor4T Lr3 BBeAeHr4fl,, Tpex fJIaB pI 3aKJIIOqeHI{fl.



B o eseAeHlru cooprnrynr{poBaHbr 3 aA Aqvr, paccMarpl{BaeMble B IIOCneAyIoqux

rJIABAX.

B 1 ruane AaH AocrarorrHo no4po6uufi o6sop coBpeMeHHoro cocroflH'vlfr'

gKcneplrMeHT€urbHbrx r{ccneAoeaHrafi csoficts BblcoKoreM[eparypHbx

cBepxupoBoAHr{KOB, KOTOpbre r{crroJrb3yrorcf, upu nocrpoeH'uvr MOAenu u

cpaBHe:glvtu pe3yJIbTaToB ee HCcJIeAOBAlHvIfl, C 3Kc[epIiIMeHTOM' a TaKXe

TeOpeTI/rqeCKax ucCneAoBaHI{u

AO[I4pOBaHHbIX AI',IsneKTpHKax.

oJreKTpoH-QonoHHoro B3alIMo Aeftctr;rau B

B cvrily orPoMHoro KoJII{qecrBa

gKcrrepr{MeHT€urbHbrx 14 Teoperl{rlecKl{x pa6ot IIo BblcoKoreM[eparypHofi

cBepxupoBoAlrMocrr{ oxBarl{Tb I{x Bce B o6eope, KoHerIHo, HeBo3MoxHo.

B rJlag e 2 paccMorpeHo BJrlr fl:Hkre cocyqecrBoBaEnfl, aBTOJIOK€lJIIlt3OBaHHbrx I,I

AeJIoK€urI43oBaHHbrx HocllTelefi B crdJrbHoAonupoBaHHblx ALrgJreKTpr{Kax c c}rJrbHbrM

A€rJrbHoAeftcrsyrour,rM sJreKTpoH-QonoHHbrM B3al{MoAefictsl4eM Ha cocrof,Hr4fl

AenoK1rJrpr3oBaHHbrx Hoclrrerefi u vrx npotBneHue B cneKTpax QorosuuccuoHnofi

crreKrpocKour{u c ynroBbrM pa3perreHl4eM (ARPES) u cKaHl{pYroqefi TyHHeJIruofi

cneKTpocKorrHrr (srs). 3aAa.ra, Koropyrc ycnerrrHo peuraer era HIaBa

[poAeMoHcrpr{poBarb, KaK B pe3ynbrare gTOrO BITVIfrHIi^fl BO3HLIKaeT nceBAOIrIenb B

crreKTpax ARPES kr STS . [pn ee perueHrrrr, B qaCrHocrvr, npeAJIoXeH MeroA

TpaeKT oputrt B HMnyJrbcHoM [pocrpaHcrBe, rIocKoJIbKy B pa6ote IIoKuBaHo' rITo

crarluoHapHbre AeJroK€urLr3oBaHHbIe cocrofl:nv\fl, HocHTelefr B Ao[oJIHI{TeJIbHoM

nOTeHII vIaJIe aBTOJIOK€LILI3oBaHHbIX Mo)KHo npeAcTaBLITb KaK pacnpeAeJleHHble B

upocrpaHcrBe 
.,BorHoBbIe naKerbl" 6roxoBcKax BoJIH c pa3JIurrHbIMIa LIMrryJIbcaMu

s o6racrf,x c pa3JrlrrrHbrM AOrronHr4TerIbHbIM tIoreHuLI€lJIOM.

fraea 3 uocBflrrleHa rrocrpoeHlrrc Qasonofi \varpaMMbr AOrnpoBaHLIe

reMneparypa cI4CTeMbI HoCI,ITelefi 3ApflAA B AOnI'IpOBaHHIIX AIaS1eKTpI'IKaX C

cr,rJrbHbrnr @penr{xoBcKr{M gJreKTpoH-QonoHnbIM B3auuoAeficrBueM . [nt' perueHI'IJI

srofi 3atraqv cTpoLITcs cso6 oAHas sHepruu AByxXuAKocTHoI't

sapflA4 BKJrrcqaroulefi 6unonspoHHylo 6I{AKOCT6 vI

CI,ICTOMbI HOC[TeJIeIft

Oepuu-xI{AKocrb



AenoK€urr{3oBaHHbrx Hocr{Tenefi. flpra ee nocrpo IH:gI],i- IilcrroJlb3yercfl Qynrqur

pacnpeAeneHr{r Hoclrrenefi 3apfl,Aa B cllcreMax, rAe aBToJIoKaJII{3oBaHHbIe Lr

AeJroK€lJrr.r3oBaHHbre lrx cocrof,Hufl, MoryT cocyqecrBoBarb. BaprupoBaHI'IeM

cso6oAuofi eHeprr4r{ npr QuxcuposaHHofi TeMneparype onpeAelr[ercs'

paBHoBecHrrfi pa1ivyc 6unonspoHa. CpanneHlaeM noJllqesuofi B p$yJlbrare

MraHr,rM v3aq12 1vr cso6oAuofi oHeprutlt AByxllcnArocrnofi cncreMbr co ceo6oAnofi

eHepruefi cncreMbr Hocr{Tenefi 6es 6uuoJlflpoHoB onpeAeJlflercfl rpaHIaIIa o6lactu

cyulecrBoBaHrar AByxxuArocrHofi Qasu vt cBf,3aHHble c uefi KpLITuqecKue

TeMreparypbr, Ao Aocrr/DK envrfl, Koropblx npu QurcupoBaHHoM ypoBHe

AorrupoBa:g{ufl. ua6nrcAarorcr nceBAouIeJIb vI BoJIHa [JIorHocrI{ 3apfltra.

KpurnuecK€ur reM[ep arypa, orpaHr,rquBaroul€u o6lactr cyqecrBoBaHlftf,

cBepxnpoBoAr,rMocrlr, olpeAeJrflerc.f, cpaBHeHueM flJlorHocrlr 6unolspoHoB npu

AaHHbrx reMneparype r{ Aonr{poBaHI,IvI c MaKcLIMEuIrHofi I'Ix nJlorHocrblo B Eoge-

rape npr4 AasHofi TeMneparype. flocleAnflfl, paccqnraHa craHAaprHbIM MeroAoM

Teopll4 Eose-xr.rAKocrunpw ucnoJrb3oBaHLIL{ cleKTpa gJIeMeHTapHbrx nos6yxAenufi

6unolgponnofi )KHAKocrI{.

flpn 3HaKoMcrBe c Ar.rccepraquefi o6paulaer Ha ce6s, BHr{MaHue

pa3Hoo6pasne MeroAoB, r{cnoJrb3oBaHHbrx r4 Aaxe paspa6oraHHblx coLIcKareJIeM' I4

KoM[Jrercngfi [oAXoA K uccJreAoBaHrrro cl{JlbHoB3alanaoAe[crByroqux sJIeKTpoH-

QononHbx cucreM. Hecuorpr na o6qufi nucorufi ypoBeHr pa6otrr, ueo6xoAl'IMo

cAeJrarb HecKoJIbKo sarnre.raHufi. EonHuas ux qacrb cBt3aHa

M9AeJII{, [cnoJlb3oBasgofi B rJIaBe 3, 14 HeMHofo MeHee uo4po6HblM ee

o6cyx4eHlleM ro cpaBHeHl{ro c HIaBofi 2'

1. B raMnJrbroHpraHe (3.10) sQQerrvrB:nas, Macca Hocl{Tenefi 3apfl'Aa flBilflerc '

ra3orponsofi. Kax rpn oroM yrrr,rrbrBaerc.f, KBa3I{AByMepHufi xapaKTep AucllepcvrLr

Hocurerefi sapflAa [pra pacqere oHeprr{r{ cBflsu 6nuorspoHa ycnoBHbIM

B apI,IaIII{O HHbIM M OTOAO rvr ?

CO CJIOXHOCTbIO



2. Palvryc JrLrHuu vtunlaM€urbHofi sHepruu AbIpotIHbIX Hocnrerefi, onpeAerseMufr

Qoprnrynofi (3.13), s npeAJraraenaofi MoAeJrr{ cra6o saBucvtr or pa4uyca 6uuonf,poHa,

IIOCKOJIbKy OT HerO 3aBIrtCHT yHIOBaf, B€ILITIHHa CeKTOpa BbInaAaIOqUX U3-34

nceBAorrleJrr{ cocrof,rruit. Ecru patrnyc 6uuorspoHa MeHterct c reMrleparypotrt,

rro.rrBJrrercf, cta6as, saBucvtMocrb Ancnep cuu or reM[eparypbl.

3. IIonyreHHa.rI B pa6ore

y AvrBr4TeJIbI{yIo cr a6unbHocrb

KaK roKa3brBaer puc.3 .7 (a-f).

rarofi cta6utbHocrt4.

4. Ha eKcrrepr{MeHr€rrrrnofi Qasonofi 4uarpaMMe (pnc.3.7(g)) rpu HeKoropoM

ypoBHe AorrupoBaHvrfl, rroKa3aHo ucrre3HoBeHlae UceBAoIIIeJII{, KoToporo HeT Ha

paccrrr4TaHubrx Qasonux AraarpaMMax. Errro 6u uone3Ho rrotcHeHne npHqI,IH gToro

pa3lwll{ufl,.

5. PucyHKr{ s rnaee 3 cJrr.rruKoM MeJIKHe, B p$ynbrare qraQpu Ha oc.f,x MecraMI,I

npaKTplrrecKu Hepa3JII{qI{MbI.

BHcrcasaHHhre Bo[pochr u 3aMerranufl, He BJII{.xIor Ha o6qyro BhIcoKyIo

orIeHKy Ancceprarlr{oHuofi pa6oru v He noABepraror coMHeHpIrc ocHoBHbIe

IIOJIO)K9HVIfl,, BbIHOCI/tMbIe Ha 3aIIIVITy .

Pa6om BbrnoJrHeHa Ha BbrcoKoM HafrHoM ypoBHe, o6ocnoBaHHocrb

Ha)nrHbrx noiroxesufi, BbrHocurMbrx Ha 3aIrIVTy, H AocroBepgocrb noJIfIeHHbrx B

ALTCCepTAWU p$ynbTaToB onpeAeilfleTcfl, I,IcnoJIb3oBaHLIeM Ailfl, aH'aIII,'.3A

r,rccJreAyeMbrx uoAelefi craHAaprHbIX MeroAoB KBaHTosofi MexaHI,IKI{, rantogofi

Teopuu [oJrf,, crarr{crraqecKofi QuruKIa u Qurnrcu KoHAeHcI{poBaHHoro cocrofllaulfl..

Onra correrarorcf, c MeroAaMrd rrrlareJlbHoro KoMtlblorepHoro MoAeJII{poBaHufl, u

nocneAyroqero KoJIr{qecTBeHHoro u KarIecTBeHHoro aH.aIIkI3a noflyrleHHbrx

pe3ynbraroB. TeoperuqecKpre upeAcKasanufl,, IIoJIfreHHbIe B paMKax

Qoprraa Qasonofi AvrarpaMMbr AeMoHcrpupyer

rlpu r43MeHeHuu pa3nl,IqHblx lrapaMeTpoB cI,IcTeMbI,

Heo6xoAr.tMo o6cyx4eHne SusuuecKnx IIpTI,IH
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pa3pa6oraHHoro B Alrcceprarlrru noAxoAa, coHlacytorcfl c 9Kc[epI'IMeHT€uIbHbIM]I

AaHHbrMn, ony6JII,IKoBaHHbIMI{ B BeAyuIlIx MeXAyHapoAHbIx xypH€Ulax'

Honugna PaccMorPeHHofi MoAenI'I (panee cI{JIbHoe OPennxoBcKoe

eneKrpoH-SonoHHoe B3ar,rMoAeficrsue (3<DB) paccMarpllBaJlocb JILIIIIb flpu H]I3KoI{

KoHrleHTpaquu Hoclrre netrt, He rrpuBoAflulefi r SopnrnpoBaHuro AByxxuAKocrHoI{

clrcreMbr Hoclrre nefi, eaprga) u KoMrrJrercuHfi noAXOA K ee aHaJILr3y rIo3BOJIrrJrlr

[onyrrr{Tb BaxHbre HoBbre pe3yJlbrarbl. I4x reopernqecKafl 3HarlrrMocrb cBt3aHa c

TeM, rrro oHr,r AorroJrH.flror reoperuqecKylo Qnsnry KoHAeHcI'IpoBaHHoro cocros$vlfl)

paco,vrpflfl rpaHr,rrlbr paccMorpeHHbx B nefi cLIcreM Ha cl{creMbl c s'corofi

nJror'ocrbro Hoclrrenefi 14 cr{JrbHbrM openuxoBcKrlM 3oB 14 AByxxuAKocrrryK)

cr{creMy Hoclrrerefi 3apfl;.a, BKJrroqarcrqyn 6unoJrspoHHyro xuAKocrb u (Depuu-

xr{AKocrb AeJroK€rrr'r3oBaH'brx Hocr4Tenefi 3apflI.a. He MeHee BaxHa n palcrrrrlecKafl

3HaqnnMocrb pe3yJrbraroB Ar,rcceprarluoHHofi pa6oru, flocKonblqy s Hefi BbIf,BJIeHbI

yrrpaBnflrorrlr{e napaMerpbr sasonofi Ar4arpaMMbr Bbrrrrey[oMf,Hyrbrx cllcreM' B

qacrHo ervr, flapaMerpbl, BJlnnsrcuMe Ha TeMneparypy cBepxupoBoMulero

repexoAa.

ocHosHbre pe3yJrbrarH pa6oru ony6nnKoBaHbr B XypHaJrax' BXOAf,TIIIIIX B

6ny AaHHbrx Scopus (z cra*u) vr uepeqeHb BAK (1 crarsn), u c ycrexoM

AoKJraAbrBnJr'rcb Ha poccnficKr/rx r,r MexAyHapoAHbIx KoH0epenuuflx' Antopeoepar

aAeKBaTHooTpaxaeTcoAepxaHl,IeAI,IccepTaIII4I,I.

3arc.nrcqeHne

I{CCJIeAoBaHI',[e,

BOIUeAIUUe B

BbIHECEHHbIE

cynrnru pyflrMory cK€BaTb, IITO AAH:F{Afl, AI4CCepTawlfl' - LIHTepecHOe I',I BaxHoe

BbItIoJIHeHHOe Ha BbIcoKoM Ha) rHoM ypoBHe'

AI,ICCepTauI{ro, aKTyaJIbHbI Vr uepcueKTLIBHbI ' a

Ha salquTy, IoJIHO u aAeKBaTHO oTpa]KarcT

r{ccneAoBaHlrfl.Moxuo3aKnroqlrrb,rrroAr.rccepralll{oH*as'pa6om<<@agogaf,

Ar4arpaMMa cr{creM c cr{JrbHbrM gJreKTpoH-QoHoHHbIM B3aLIMoAefictsI{eM u Bblcorofi

Pesylrrarbl,

noJIO)KeH'r4fl',

npoBeAeHHbIe

NJIOTHOCTbK) HOCUrenefi 3apflAD) COOrBercrByeT BCeM tpe6onailuflM n' 2
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AeficrByrcrqero <<floroxe'rrfl o rpucyxAe'llr yqeHblx crere'efi e ofAoy Bo

<<IOxsufi Qe^epanurufi yHraBepclrrer), a e€ aBTop' ,{oponKrrHa ctanncJlaBa

Ba'epreBHa, 3acnyxlrBaer flpncyxAe'Hf, yreuoft crerre'l'I KaHALrAara Queuro-

MareMaTr{qecKllx HayK ''o 
c,,equzubHocr]r 1.3'8' ougura KoHAeHcLIpoBaHHoFo

cocrof,H,l4.'.
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