
_ _.,vt<.£LL::=-=-:==---201 7 r. 

OT3hiB 

se)J,ymeif oprauuJauuu - cDe.uepaiihHoro rocy.uapcTBeHHoro 

aBTOHOMHOfO o6pa30BaTeJihHOf0 yqpe)K.ZJ,emur BhlCLUero o6pa30Bamur « HaiJ;IfOHaJihHbiH 

Hccne.uosaTeJibCKHH HinKeropo.ucKHH rocy.uapcTBeHHbiH yHHBepCHTeT HM. HJ1. flo6a'-IeBcKoro» 

(HHrY HM. H.l1. no6a'-IeBCKoro) 

ua )J,HccepTaumo EuaJILJ,uesa BJia)J,HMupa BmnopoBIP·Ia 

«CBOMCTBA KPAEBhiX 11 llOBEPXHOCTHhiX COCTO.HHMM B .[(liP AKOBCKIIX 

MATEPll.AJIAX», npeLJ,cTaBJieuuyio ua coucKauue yqeuoii cTeneuu KaH)J,HLJ,aTa !l>uJHKO­

MaTeMaTuqecKux uayK no cneuuaJihHOCTH 01.04.10- <l>uJuKa noJiynpoBO)J,HHKOB 

AKITaJihHOCTh TCMhl LI,HCCCpTaUHOHHOH pafiOThl 

0.ZJ,HHM HJ HaH60Jiee aKTyaJibHblX HanpaBJieHHH B cpH3HKe TIOJiynpOBO.ZJ,HHKOB B TIOCJie.ZJ,HHe 

10- 15 neT 5IBmreTC5I 3KcnepHMeHTaJihHOe H TeopeTH LiecKoe HCCJie.ZJ,OI~aHHe MaTepHaJIOB c 

.UHpaKOBCKHMH (KoHH'-IeCKHMH) oco6eHHOCTHMH 3JieKTpOJmoro cneKTpa. K Tar<HM MaTepHanaM, r<aK 

H3BeCTHO, OTHOC5ITC5I rpacpeH H rpacpeHOTIOll06Hhie .ZJ,ByMepHbie MaTepHaJibl Ha OCHOBe 

KOBaJieHTHhiX nonynpoBO.UHHKOB IV rpynnhr (KpeMHHeBbiH aHanor rpacpeHa CHJIHUeH H .UByMepHoe 

rer<caroHaJihHOe oJioBo - cTaHeH). KpoMe Toro, .UHpaKOBCKHM KOHycoM xapaKTepH3YIOTC5I 

3JieKTpOHHhie COCT05IHH5I Ha KpaiO .ZJ,ByMepHhiX H Ha TIOBepXHOCTH TpexMepHhiX TOTIOJIOfH'-IeCKHX 

H30JI5ITOpOB (Tl1) H Ha TIOBepXHOCTH TOTIOJIOrH'-IeCKHX KpHCTaJIJIH'-IeCKHX H30JI5ITOpOB (TKI1) -

~ AJVBVJ ~ ~ 
TBepnhrx pacTBopoB Ha ocHoBe coenHHeHHH co cTpyKTypoH KaMeHHOH coJIH. 

TeopeTH'-IeCKHe HccnenoBaHHH Tl1 H TKI1 CBH3aHhi c 6ypHhiM pa3BHTHeM B nocnenHee 

.ZJ,eC5ITHJieTHe TOTIOJIOfH'-IeCKOH 30HHOH TeOpHH, B paMKaX KOTOpOH npHHHMaeTC5l BO BHHMaHHe He 

TOJibKO CHMMeTpH5I KpHCTaJIJIH'-IeCKOfO npoCTpaHCTBa (npOCTpaHCTBeHHaH rpynna CHMMeTpHH 

6eCKOHeLIHOfO KpHCTaJIJia), HO 11 rpynTibl fOMOJIOrHH 3anomreHHhiX 3HepreTHLieCKHX 30H 

KpHCTaJIJia, 5IBJI5IIOW:HecH ero TorronorHLieCKHMH HHBapHaHTaMH. I1pH 3TOM noCTynHpyeTC5I TaK 

Ha3biBaeMbiH npHHUHTI COOTBeTCTBH5l « 06beM - rpaHHI.(Ct», COrJiaCHO KOTOpOMY Ha rpaHHIJ;e .ZJ,Byx 

TIOJiy6eCKOHe'-IHhiX TpexMepHbiX (.UByMepHbiX) .ZJ,H3JieKTpH'-IeCKHX KpHCTaJIJIOB, xapaKTepH3yeMhiX 
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pa3JIH'IHbiMH TOIIOJIOfH'IeCKHMH HHBapHaHTaMH, B03HHKalOT .[(B)'MepHbie IIOBepXHOCTHbie 

(O.[(HOMepHbie KpaeBbie) 1IpOB0.[(5!LIJ:He COCT05!HH51. 

HecMoTp5! Ha To, YTO TononorHYeCKa51 KJiaccmlmKaUHH MaTepHaJIOB B uenoM npHHJITa 

HayqHbiM C006LIJ:eCTBOM H HCIIOJib3YeTC5! .[(JI5! npe.[(CKa3aHH5! B03HHKHOBeHH5! npOB0.[(5ILIJ:.HX 

IIOBepXHOCTHbiX HJIH KpaeBbiX COCTOHHHH, p5I.[( IIpHHUHIIHaJibHO Ba:>KHbiX BOIIpOCOB BCe eme 

OCTaeTC5! He.H3y4eHHbiM. B YaCTHOCTH, MeTO.[(bl TOIIOJIOfHqecKOH 30HHOH TeOpHH He II03BOJI51IOT 

Onpe.n;eJIHTb 3aKOH .[(HCIIepCHH IIOBepXHOCTHbiX (KpaeBbiX) COCTOHHHH B 3aBHCHMOCTH OT THIIa 

IIOBepXHOCTH (Kpa51), 4TO npHHUHIIHaJ1bHO Bmi<HO, HanpHMep, npH H3yYeHHH 3J1eKTpOHHOfO 

TpaHcnopTa no nosepxHOCTH Tllf H TK.llf. 5onee TOro, cpopMHpOBaHHe nposo.n;HmHx HJI.H 

.[(H3JTeKTpHqecKHX IIOBepXHOCTHblX (KpaeBbiX) COCT051HHti Ha rpaHHUe pa3.[(eJia .[(Byx MaTepHaJIOB C 

O.[(HHaKOBbiMH 3HaqeHH5!MH TOIIOJTOfHqecKHX HHBapHaHTOB HHKaK He OIIHChiBaeTC5! B paMKaX 

TOIIOJIOfHYeCKOH 30HHOH TeOpHH, a IJOTOMY TaKa51 3a.[(a4a .[(OJI)KHa pernaThCH MeTO.[(aMH 

«Tpa.[(HUHOHHOH» 30HHOH TeOpHH TBep.n;hiX TeJI. B 3TOH CB5!3H TeOpH5I KaK ycJIOBHO 

TOIIOJIOf.HqecKHX ( o6yCJIOBJieHHbiX CKaqKOM TOIIOJIOfHqecKOfO HHBapHaHTa Ha rpai-IHUe pa3.n;ena), 

TaK H YCJIOBHO HeTOIIOJIOfHqecKHX (He CB5!3aHHhiX C H3MeHeHHeM TOIIOJIOfHqecKHX .HHBapHaHTOB) 

IIOBepXHOCTHbiX (KpaeBhiX) COCTOHHHH MO)l(eT 6hiTh IIOCTpOeHa e.[(.HI-I006pa3HO B paMKax 

H3BeCTHbiX MeTO.[(OB 30HHOH TeOpHH (MeTO.[( CHJlbHOH CB513H, 1IpH6JIH)l(eHHe OrH6aiOIII:eH cpyHKUH.H). 

Pa3pa6oTKa TeopHH noBepxHOCTHhrx cocTOHHHH pa3JIHqHoro THna HecoMHeHHO 5IBJTHeTcH Ba)!<HOH .rr 

aKTYaJihHOH B COBpeMeHHOH cpH3HKe IIOJiyiipOBO.[(HHKOB. 

I1pHMeqaTeJihHO, qTO see YKa3aHHbre Bhrwe MaTepHaJihr (rpacpen, Tl1, TK.llf) 5IBJI51IOTCH mr6o 

6ecmeneBbiMH, JIH6o Y3K030HHbiMH nonynposo.n;HHKaMH 11 MHHHMaJihHOe cpeHOMeHonorHqecKoe 

OIIHCaHHe KpaeBbiX H IIOBepXHOCTHbiX 3JieKTpOHHbiX COCTOHHHH B HHX ocym:eCTBJ15leTC5! B paMKaX 

.[(BYX30HHbiX k·p-MO.[(eJieH, II03BOJI51I-OIII:HX CBeCTH HCCJTe.[(OBaHHe CBOHCTB IIOBepXHOCTHbiX 

(KpaeBbiX) COCTOHHHH K perneHHIO TpexMepHOfO (.n;ByMepHOfO) ypaBHeHH5! ,lJ,HpaKa H ero 

MO.n;HcpHKaU:HH. B .n;HccepTaUHOHHOH pa6oTe B.B. Enan.n;HeBa B paMKax cpeHoMenonomqecKoro 

IIO.[(XO.[(a CTpOHTC5! TeOp.H5I IIOBepXHOCTHbiX H KpaeBhiX 3JieKTpOHHhiX COCT05IHI1H I1 pewaeTC5! p5I.[( 

cpyH.n;aMeHTaJibHbiX 3a.[(aq .[(JIH Tllf co CTPYKTypotl: Tennyp11.n;a BHCMyTa, TBep.n;oro pacTBopa BHCMYT­

cypbMa, TKI1 co cTpyKTypoM: KaMeHHOH con11, a TaK)l(e rpacpena. I1o3TOMY aKryaJibHOCTb 

Bbi6pannou TeMbi .n;uccepTaQuonnou pa6oTbi B.B. EnaJI.n;ueBa ne Bhl3hiBaeT HHKaKHX 

COMHeHHH. 

Hay<maH HOBH3Ha u ,[J,OCTOBepnocTh noJiy'-leHHhiX peJVJibTaToB 

,ll,HccepTaUHH B.B. EHan.n;HeBa cocTOHT H3 sse,JeHH51, o63opa JI.HTepaTyphr, Tpex mas, 

3aKJIIOqeHH5I, CIIHCKa ycnOBHhiX 0603HaqeHI1H I1 COKpameHHH, 6H6JIHOrpacpHH H .[(Byx 

IIpHJIO)l(eHHH. 
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Bo sse.ueHiiflif o6ocHOBhmaerc51 aKryan hHOCTh TeMhi Hccn e.uosaHH51 , rrpHBO.ll51TC51 uen H I1 

3a)laqiif )lHCCepTaUHOHHOfO HCCJle)lOBaHH51 , 06Cy )!{)laiOTC51 HayqHa5J HOBH3Ha, rrpaKTiifqecKaH 

3HaqHMOCTh pa6oThi I1 crerreHh .uocrosepHOCTH pe3y JlhTaToB Hccn e.uosaHH51 . Bse.ueHHe co.uep)!{I1T, 

KOHeqHO, H CfiHCOK fiOJlO)I<eHHH, BhiHOCHMhiX Ha 3alllHTy. 

0630p JlHTeparypoi fiOCB51IUeH BOITpOCaM, CB513aHHhlM C fiOBepXHOCTHhiMH COCT051HH51MI1 B 

TI1 Tlifrra Bi2(Se,Te)3, TKI1 THrra Pb 1.xSnx(Se,Te), pe3ynoraraM reoperHqeci<IifX I1 

3KCrrepHMeHTaJlhHhiX pa60T ITO 3cpcpeKTY AapOHOBa- .5oMa B HaHorrpOBOJlOKaX Ha OCHOBe 

TpexMepHhiX TI1, a TaK)KC KpaCBbiM cocTOHHH51M B rpacpcHe. 063op JlHTepaT ypbi B u:enoM 

CO)lep)I<HT CChiJli<H Ha BCe KJll-oqeBbie pa60Thl B COOTBeTCTBYIOIUHX 0 6 JlaCT51X H fl03BOJ151eT 

fiOJlyqHTh rrpe)lCTaBJleHHe 0 COBpeMeHHOM HX COCT051HHH . 

B rrepsoif rnase )lHcceprau:HH HCcne.uosaHhi crreKTphi rrosepxHOCTHhiX cocT051HI1H B 

rrp51M030HHhiX Y3KomeneBhiX rronyrrpoBO.llHHKax THrra Pb 1.xSnx(Se,Te) H Bi, _xSbx c 3KCTpeMyMaMI1 

3HeprerHqeci<IifX 30H B L roqKe 30Hbi .5pH11Jli03Ha. Bse.ueHo o.uHorrapaMeTpiifqecKoe rpaHHqHoe 

YCJlOBHe, fl03BOJ151IOIUee paccqHTaTh pacrrpOCTpaHeHH bie COCT051HH51 Ha fiOBepXHOCTH TaKHX 

rronyrrpoBO)lHiifKOB. BrrepBbie rroi<a3aHo, qro Ha rrnocKoif rpaHHU:e rrosepxHOCTHhie cocT051HI151 

HMeiOT CfleKTp 6e3MaCCOBhiX )li1paKOBCI<IifX cpepMHOHOB, 3Hepri1H KOTOphiX Jle)KaT B 3aBHCI1MOCTI1 

OT 3Hai<a cpeHOMeHorroriifqeci<oro rrapaMerpa B rpamJqiwM ycrroBHH )lJlH o rH6aiOW:HX cpyHI<U:IifH 

11116o B 3arrpemeHHOH 30He, n 116o Ha cpoHe O.llHOH H3 pa3peweHHbiX 30H. TaK)Ke srrepBhie rron yqeHo 

TOqHoe aHaJllifTiifqeCKOe peweHHe )lJlH 3JleKTpOHHOfO CfleKTpa B TpeXMepHOM )lHpaKOBCKOM 

Kpi1CTaJ1Jle B reoMeTpi1H UHJlHH)lpHqeCKOH HaHOITpOBOJlOKH, B T.q . H B rrpHCYTCTBHH BHeWHero 

rrpo.uonhHoro O.llHOpO)lHoro crau:HoHapHoro MarHHTHo ro rron 51 . B crreKTpe Bhi)leneHhi I<aK 

« 06'heMHhie» pa3MepHO-KBaHTOBaHHbie cocT051HH51, raK H rrosepxHOCTHhie ITO.ll30Hhi. BrrepBhie 

BbJqiifCJleH BKJla)l O)lHOMepHhiX fiOBepXHOCTHhiX fl0)l30H B MafHHTOITpOBO)lHMOCTh KBaHTOBO.H 

rrposonoKH. ITpe.uci<a3aHhi OCUHJ1J151UHH AapoHoBa-.5oMa MarHHTorrpoBO.lllifMOCTiif HaHorrpoBOJlOKiif 

B TOM cnyqae, KOf)la 3HeprHH fiOBepXHOCTHhiX COCT051HHH Jle)!{aT BHe 3arrpemeHHOH 30Hhl Ha cpoHe 

pa3MepHO-KBaHTOBaHHhiX fl0)l30H. 

BTopM rnasa rrocB51IUeHa Hccne.uosaHiifiO rpaHH~hiX ycnoBHH )lJ151 om6aiOW:HX cpyHKUHH 

Ha rrosepxHOCTH TpexMepHbiX TI1 H crreKrpos rrosepxHOCTHhiX cocT051HHH B TaKHX CiifCTeMax. C 

HCfiOJlh30BaHHeM YCJlOBHH 3pMHTOBOCTH 3cpcpeKTHBHOf0 raMHJlhTOHiifaHa, HHBapHaHTHOCT,Iif 

rpaHiifqHhiX YCJlOBiifH OTHOCHTeJlbHO o6pameHH51 BpeMeHH H orrepaiJ:I1H rrpOCTpaHCTBeHHOH 

CiifMMeTpHH rrosepxHOCTH (Ill ) srrepBbie Bhme.ueHo o6m.ee rpaHwmoe y c rrosHe )lJI51 om6aiOIUHX 

cpyHKUHH B TpexMepHhiX TI1 THna Bi2(Se,T e) 3, KOTopoe co.uep)KHT TPH .ueifcTBHTeJlhHh~ 

cpeHOMeHOJlOfiifqecKiifX rrapaMeTpa, orrpe)leJ15leMbiX MHKpOCKOfiHqecKHMH XapaKTepHCTiifKaMiif 

rrosepxHOCTH. B pe3yJlhTaTe aHaJ1I13a 3aBHCHMOCTH crreKTpos pacrrpocTpaHeHHhiX cocT051HI1H Ha 

fiOBepXHOCTiif (111) OT 3HaqeHI1H rrapaMeTpOB B rpaHHqHOM YCJlOBHH C)leJlaH BhiBO)l 0 TOM, qTO B 
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o6meM c11y'1ae crreKTp He HMeeT «CTaH;:J:apTHoro» KOHHYecKoro BH;:J:a. Eo11ee Toro, aHanorHYHbre 

pe3y11bTaTbi (OTCYTCTBHe B o6rueM C11yYae KOHHYeCKOH ;:J:HCnepCHH KpaeBbiX COCT051HHH) fl011Y1:.feHbi 

H ;:J:115I .ll:BYMepHoro TH B paMKax MHKpocKonHYecKoro rro;:J:xo;:J:a - B MO;:J:e11H CH11hHOH CB5I3H. ITpH 

3TOM B COOTBeTCTBHH C npHHIJ;HIIOM COOTBeTCTBH5I «06beM - rpaHHU:a» )];115! BCeX :meprHH 's 

3arrperueHHOH 30He 06beMHOrO MaTepHana cymecTByeT Hel:.feTHOe l:.fHC110 nap KpaeBbiX COCT05IHHH. 

B TpeTheH: r11aBe ;:J:HccepTaU:HH perneHa 3a;:J:al:.fa o rrornomeHHH 311eKTpoMarHHTHoro 

H311Y1:.feHH5I 311eKTpOHHOH IIO;:J:CHCTeMOH HaHOIIep¢opHpOBaHHOfO rpa¢eHa. BrrepBbie fiOKa3aHO, YTO 

B611H3H OTBepCTH5I B rpa¢eHe B03MO)KHO Cylll,eCTBOBaHHC KBa3HCTaUHOHapHblX KpaeBhiX COCT05IHHH 

C KBa3H3KBH;:J:HCTaHTHbiM CITeKTpOM, KOTOpbiC rrpHBO;:J:5IT K pe30HaHCY B IIOf110IUeHHH U:HPKY115IpHO 

fl0115IpH30BaHHOfO H311Y1:.feHH5I. ~115! OTBepCTHH HaHOMeTpOBOfO ;:J:HaMeTpa pe30HaHCHa5I YaCTOTa 

11e)I<HT B Teparepu;OBOM ;:J:Harra3oHe. B yc110BH5IX pe3oHaHca a6comoTHhiM 3HaYeHHeM 

K03tPtPHU:HeHTa IIOrJJOIUeHH5I MO)I<HO yrrpaB115ITb IIpH IIOMOIUH Haiip5I)I(eHH5I Ha 3aTBOpe. 

B rrpH110)KeHH5I BhiHeceH p51.ll: rpoM03;:J:KHX pacYeToB, OTHOC5IIUHXC5I K rrepBoH: r11aBe 

;:J:HCCepTaiJ;HH. 

TaKHM o6pa3oM, rroc11e rrpo'1TeHH5I ;:J:HccepTaU:HOHHOH pa6oThi MO)I(HO c;:J:e11aTh BhiBO.ll:, l:.fTO 

OHa CO)J.Cp:tKHT ll,CJihiH pH)], HOBhiX uayqHhiX pe3yJihT3TOB, o6oraiUaiOIUHX COOTBeTCTBYJOIUYIO 

0611aCTh 3HaHHH. 

ITpH npoBe;:J:eHHH pacl:.feTOB asTop HCIT011h30Ba.rr rrposepeHHhie MCTO.lJ:bi TeopeTHl:.feCKOH 

tPH3HKH fi011ynpOBO;:J:HHKOB (MeTO;:J: HHBapHaHTOB, k·p-MeTOJl, npH611mKeHHe OrH6aiOIUeH tPYHKU:HH, 

MeTO;:J: CH11bHOH CB5I3H) B COBOKYHHOCTH CO CTaHnapTHhiMH fiO;:J:XO;:J:aMH KBaHTOBOH MeXaHHKH, YTO 

;:J:aeT OCHOBaHHe Cl:.fHTaTb II011yl:.feHHbie pe3y11hTaTbl )J,OCTOBCpHbiMH. 

fipaKTHqecKaH 3HaqHMOCTh pafiOThl 

HecoMHeHHO, HaH6o11ee Ba)KHhiM c npaKTwrecKoH: TOYKH 3peHH5I pe3yJII>TaTOM pa6oTbi 
I 

5IBJI5IeTC5I npe;:J:CKa3aHHe pe3oHaHcHoro rrornomeHH5I H3JIY1:.feHH5I Teparepu;oBoro ;:J:Hana3oHa l:.faCTOT 

3JieKTpOHaMH, 110KaJJH30BaHHbiMH B611H3H HaHOOTBepCTBHH B rpa¢eHe. 3TO 5IB11eHHe ;:J:aeT 

B03MO)I(HOCTb C03;:J:aHH5I Ha OCHOBe HaHOIIep¢opHpOBaHHOf0 rpa¢eHa aMIIJIHTY.lJ:HhiX MO;:J:YJ15ITOpOB 

;:J:115I Teparepu;oBoro H3JiyYeHH5I. 

B u;e11oM, rro11yYeHHhie B ;:J:HccepTaU:HH pe3yJi bTaThi MoryT 6biTh HCITOJih30BaHhi np.H 

npoBeneHHH HCC11enoBaHHH TpaHcnopTHhiX H onTw-recKHX CBOHCTB B TH, TKJ1 H rpa¢eHe B 

opraHH3aiJ;H5IX, 3aHHMaiOIUHXC51 3KCIIep.HMeHTaJ1hHhiM H TeopeT.Hl:.feCKHM HCC11e;:J:OBaH.HeM 3THX 

CHCTeM, BKJIIOl:.fa5I cDH3HYeCKHH HHCTHTYT HM. IT.H. Jie6e;:J:eBa PAH (rop. MocKBa), l1P3 HM. B.A. 

KoTe11hHHKOBa PAH (rop. MocKBa), MrY HM. M.B. JloMoHocoBa (rop. MocKBa), H<!>TT PAH 

(rop. lJepHoro110BKa, MO), HT<!> HM. JI.~ . JiaH;:J:ay PAH (rop. lJepHoronoBKa, MO), <!>TH HM. A.~. 

J1o¢¢e PAH (rop. CaHKT-I1eTep6ypr), HHfY HM. H.H. Jio6al:.feBcKoro (rop. HH)KHHH HoBropo.ll:), 

H<!>M PAH (rop. HH)I(HHH HoBropo;:J:), H<!>IT HM. A.B. P)l(aHoBa CO PAH (rop. HoBocH6HpcK). 
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3aMeqanHH 

.ZJ:nccep Tai(l15l B.B. Emlii)J,HeBa HarmcaHa 5lCHhiM cpn3nqecKHM 513hiKOM n rrpOH3BO)J,HT 

IIpH51THOe BrreqaTJieHHe, O)J,HaKO B rrporrecce ee qTeHH5l B03HHKaeT HeCKOJlhKO BOIIpOCOB ll 

3aMeqaHHH: 

1. B rrepBOH maBe pa60Thi He YKa3aHhl ycJIOBH5I Ha THII rpaHHI!, )J,J15I KOTOpbiX crrpaBe)J,JIHBO 

O)J,HOIIapaMeTpHqeCKOe rpaHHqHoe ycJIOBHe f' lfls = 0 )J,Jl5l 6HCIIHHOpHOH BOJIHOBOM 

cpyHKI!HH c rpaHnqHhiM orrepaTopoM r, orrpe.[!,eJI5IeMhiM BhrpmKeHneM (1.19). XoTenoch 6hr 

HMeTb pa3b5ICHeHH51 0 TOM , KaK cpH3H'-!eCKH peaJIH3YJOTC5I TaKHe IIOBepXHOCTH. 

2. B pa3.[!,ene 2.1 rrocne yqeTa 3pMHTOBOCTH raMHJihTOHHaHa B orpamrqeHHOH o6nacTH 

IIpOCTpaHCTBa aBTOpOM IIOJiyqeHO ycJIOBHe (2.4) )J,J15l MaTpHI!hl Q, Orrpe.[!,eJI5leMOH 

MHKpOCKOmrqeCKOH CTpyKTypoH IIOBepXHOCTH TpexMepHOfO TOIIOJIOfHqecKOfO H30J15lTOpa. 

KaKoe qncno He3aBHCHMhiX cpeHOMeHonornqecKHX rrapaMeTpoB co.[!,ep)KHT MaTpnrra Q H3 

Bhrpa)KeHH5I (2.4)? 

3. B JTOM )Ke pa3.[!,eJie aBTopoM yqTeHa T-HHBapnai-ITHOCTh n rrpocTpaHCTBeHHM CHMMeTpH51 

IIOBepXHOCTH (111 ), B pe3yJihTaTe LJ:ero MaTpHrra Q IIpHHHMaeT Bll)J, (2.6) ll CO.[!,ep)KHT y)l{e 

3 )J,eii:cTBnTeJihHhiX cpeHoMeHonomqecKnx rrapaMeTpa. ABTopy cne)J,oBano 6hr y)J,eJIHTh 

60Jibiiiee BHHMaHHe o6cy)K)J,emno BOIIpoca 0 cp113H'-IeCKOM CMhiCJie 3THX rrapaMeTpOB ll HX 

CB5I3H C rrapaMeTpaMH 301:-11-IOH CTpyKTyphl TOIIOJlOrH'-!eCKOfO !130J15lTOpa ll pa60TOH BhiXO)J,a 

3JieKTpoHa 113 Hero. 

C)J,enaHHhre 3aMeqaHH5l , O)J,HaKo, He 5IBJ151IOTCH rrpHHI!HIIHaJihHhiMH, He oTpa)KaroTC5l Ha 

HayLJ:HOH HOBH3He, rrpaKTHqeCKOH 3HaqHMOCTH pa60Thl ll HHCKOJihKO He CHH)KaiOT ee BbiCOKlfH 

ypoBeHh, a HOC51T, CKOpee, xapaKTep IIO)KeJiaHHH )J,JI5l IIpOBe)J,eHH5l )J,aJlhHeHIIIHX HCCJie)J,OBaHHH . 

.ZJ:HccepTarrH5l B.B. EHan)J,HeBa HBJ15leTC5I 3aKoHqeJ-moH: HayqHoH: pa6oToii:, BhiiiOJIHeHHOH Ha 

BhiCOKOM ypOBHe, ll CO.[!,ep)KHT peiiieHHe p51.[!,a 3a)J,aq 0 TpaHCIIOpTHhiX l1 OIITHqeCKHX CBOHCTBaX 

IIOBepXHOCTHhiX ll KpaeBbiX COCTOHHHH B TOIIOJlOfllqecKHX (KpHCTaJIJIHqecKHX) ll30JI5lTOpax ll 

rpacpeHe. MaTepnanhr )J,HccepTarrnH orry6nnKoBaHhi B Be)J,yliiHX poccHH:cKnx (ITnchMa B )f{3T<l>, 

)f{3T<l>) 11 3apy6e)I<HhiX (Physical Review B) cnerrHaJIH3HpoBaHHhrx HayqHhrx )KypHanax n 

)J,OJlO)KeHhi Ha TeMaTnqeCKHX pOCCHHCKHX H Me)K)J,yHapO.[!,HhiX HayLJ:HhiX KOHcpepeHI!H5lX. 06rrree 

KOJIHqecTBO rry6JlHKarrHH ITO TeMe )J,HCcepTarrHH B perreH3HpyeMbiX )KypHanax, BXO)J,5lliiHX B 

ITepeqeHh BAK P<l>- 5. ABTopecpepaT rronHOCThiO oTpa)l<aeT co.[!,ep)KaHne )J,HccepTarrnn. 

ITo cBoeMy HayLIHOMY ypoBHro, aKTyanbHOCTH, HOBH3He, rrpaKTll'-IeCKOH 3HaqnMOCTH H 

)J,OCTOBepHOCTH rronyqeHHhiX pe3ynbTaToB )J,HccepTarrH5I B.B. EHan)J,HeBa «CsoucTBa KpaeBbiX H 

llOBepXHOCTHbiX COCTOHHHH B )l;HpaKOBCKHX MaTepHaJiaX» rrpe.[!,CTaBJI5leT C060H 3aBeprneHHYIO 

HayqHO-KBaJIHcpHKa!IHOHHYJO pa6oTy, COOTBeTCTBYIOliiYIO Tpe6oBaHH5IM f10JIO)KeHH5I 0 
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ITpHCY)K,llemm: y~eHhiX CTeneHei1, yTBep)!<)leHHoro TiocTaHOBJleHHeM ITpaBHTeJlhCTBa PoccHi1cKoi1 

<De.uepaUHH OT 24 CeHTH6pH 2013 f. N2 842, rrpe,llbHBJlHeMbiM K )lHCCepTal{HHM Ha COHCKaHHe 

y~eHoi1 cTeiTeHH KaH.UH.UaTa HayK, a ee aBTop, EuamlHt"B BJia;:utMHp BmnopoBH'I , 6e3ycnoBHO 

3aCJlY)KHBaeT ITpHCY)K)leHHH eMy yY:eHOH CTeneHH KaH)lH)laTa cpH3HKO-MaTeMaTH~eCI<HX HayK ITO 

CITel{HaJlhHOCTH 01.04.10- <DH3HKa noJiynpOBOAHHKOB. 

,[(oKna.u B.B. Euan.uHeBa ITO MaTepHanaM .uHccepTaU:HOHHoi1 pa6oThi 11 OT3hiB HHfY ITO 

.uaHHOi1 .UHccepTaU:HH 3acnyrnaHhi 11 o6cy)!(.ueHhi Ha pacrnHpeHHOM 3ace.uaHHH Kacpe.uphi 

TeopeTHY:eCKOH cpH3HKH cpH3HYeCI<OfO Q)aJ<YJlhTeTa 11 na6opaTOpHH «TeopHH HaHOCTpyi<Typ» 

Hay~Ho-Hccne.uosaTenhci<oro cpH3HKO-TexHH~ecKoro HHcnnyTa (HI1<DTI1) HHrY HM. 

H.I1. Jlo6aY:eBcKoro 19 aiTpenH 2017 r . (ITpOTOKOJl N2 12). Ha 3ace.uaHHI1 ITpHcyTCTBOBano 20 

COTPY.llHHKOB, B TOM ~HCJle 4 )lOKTOpa l1 12 KaH)lH)laTOB cpH3HKO-MaTeMaTH~eCKHX HayK -

CITeU.HaJlHCTOB ITO TeMe )lHCCepTaU:HOHHOfO HCCJle)lOBaHHH. 

0T3hiB ITO)lfOTOBHJlH: 

CaTaHHH ApKa.UHi1 MHxai1nOBI1Y, 
)lOKTOp cpH3HKO-MaTeMaTHY:eCKHX HayK, npocpeccop, 
ITpocpeccop Kacpe.uphi TeopeTH~ecKoi1 cpH3HKH 
cpH3HY:ecKoro cpaKynhTeTa HHfY HM. H.I1. Jlo6aqescKoro 
ITO~TOBhiH a.upec: 603950, rop. HH)!(HHH Hosropo.u, ITp. rarapHHa, .uoM 23, KOpiTyc 3, I<OMHaTa 506 
HOMep TenecpoHa: (831) 4623304 
a.upec 3JleKTpOHHOi1 ITOY:Thi: sarkady@mail.ru 

KoHaKOB AHTOH AneKceeBHY, 
KaH)lH)laT cpH3HKO-MaTeMaTHqecKHX HayK, 
aCCHCTeHT Kacpe,llpbl TeopeTHYeCKOH cp113HKH 
cpH3HYecKoro cpaKynhTeTa HHrY HM. H.I1. Jlo6aqescKoro 
rroY:TOBhiH a.upec: 603950, rop. HH)KHHH Hosropo.u, ITp. rarapHHa, .uoM 23, I<oprryc 3, KOMHaTa 537 
HOMep TenecpoHa: 8-910-391-04-67 
a.upec 3JleKTpOHHOi1 ITOY:Thi: konakov _ anton@mail.ru 

H.O. 3aB. Kacpe.upotf TeopeTH~eCKOH cpH3HKH 
cpH3HY:eCKOfO cpaKyJlhTeTa, )l. cp.-M. H. , )lOIJ.eHT 

H.O. 3aB. na6opaTOpHei1 «Teopmi HaHOCTpyi<Typ» 
HH<DTH, I<. cp.-M. H. 

:Syp.uos B .A. 

,.UeHHCeHKO M.B. 

<Dr AOY BO «Hau:HOHaJlhHhii1 Hccne.uosaTeJlhCKHi1 HH)Keropo.uci<Hi1 rocy.uapcTBeHHhii1 
YHHBepCHTeT HM. H.J1. Jlo6aY:eBCKOfO» 
603950, HH)!(HHH Hosropo.u, ITp. rarapHHa, )lOM 23 , Kopnyc 2, 
HOMep TenecpoHa: (831) 4623304 
a.upec 3JleKTpOHHOi1 ITO~Thi: unn@unn.ru 
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