
OT3hiB 

Ha aaTopecpepaT ,nHccepTaU,HR ,UeBR3oposoJ1: )J(aHH.bi AneKceesH.bi " l1HTepcpelicHbie 

3cpcpeKThl B 3JieKTpOHHOM CIIeKTpe orpaHIIt{eHHhiX rronyrrpOBOAHIIKOB 11 

IIOJiyMeTCUIJIOB", rrpe,nCT3BJieHHOH H3 CORCK3HRe yqeHOH CTerreHH KaH,nii,naTa 

cpi13IIKO-MaTeM3TRt{eCKRX HayK ITO CIIeU:RaJibHOCTH 01.04.10 "cp113IIK3 

IIOJIYIIPOBOAHHKOB". 

,lJ;HccepT3U:HOHH3SI pa60T3 )J(.A. ,UeBH30pOBOH ITOCBSIIUeHa 3KTYaJihHOH TeMe: 

TeopeTH'IeCKOMy IICCJie,nOB3HHlO BJIIISIHHSI HHTepcpeifCOB H3 3JieKTpOHHbie CBOHCT83 

orpaHRt{eHHhiX CHCTeM. l1HTepcpeHCHbie 34J4JeKThl RrpaiOT cymeCTBeHHYIO pOJib B 

CIICTeMax IIOHlDKeHHOH pa3MepHOCTR, HaiipiiMep, B KB3HTOBhiX SIM3X Ha OCHOBe 

coe,niiHeHIIII A 3B5, KOTOpbie aKTRBHO RCIIOJih3YlOTCSI B cospeMeHHOH 3JieKrpOHRKe II 

rrepcrreKTRBHhi .n:n.s~ co3,naHRSI rrp116opos CIIRHTpoHRKR. KpoMe Toro. R3-3a HaJIRt{R.SI 

aTOMapHO-pe3KOrO IIOTeHU:IIaJI3 Ha IIOBepXHOCTII KpRCTa.IIJia MOryT B03HIIK3Th 

OC06bie (IIOBepXHOCTHhie) COCTOSIHRSI. TaKRe COCTOSIHHH 6biJIH rrpe,nCK333Hhl 6onee 

rronyBeKa H33aA, O,nHaKO aKTRBHO II3Yt{3ThC.SI OHII CTaJIH cpaBHIITeJihHO He,naBHO, 

IIOCJie IIOSIBJieHIISI TOIIOJIOrRqecKIIX l130JISITOpOB II BeifneBCKHX IIOJiyMeTaJIJIOB. B 

ARCCepTaU:HH RCIIOJih3YeTCSI 4JeHOMeHOJIOrRqecKRH IIOAXOA K rrpo6JieMe 

IIOBepXHOCTHhiX COCTOSIHHH, B paMKaX KOTOporo y,naeTCSI aHa.IIHTHt{eCKR HCCJie,nosaTb 

3aBHCIIMOCTh CIIeKrpa IIOBepXHOCTHhiX COCTOSIHIIH OT CBOHCTB IIOBepXHOCTR. 

Ilepaa.s~ rnasa )l,HccepTaU:RR rrocBSIIIJ:eHa Ilccne.n:oaamno BJIR.HHII.H aToMapHO 

pe3KOH reTeporpaHHU:hi Ha CIIRHOBOe pacmerrneHRe CIIeKTpa )l,ByMepHbiX 3JieKTpOHOB 

B reTepocrpyKTypax Ha OCHOBe COe,llRHeHRH A 3B 5 . .113 o6me4JR3HI.feCKRX Tpe6osaHRH 

rronyqeHO rpaHIIt{HOe YCJIOBIIe ,llJISI Orii63IOIJ.J:IIX 4JYHKU:HH 3JieKTpOHa IIpOBO,llRMOCTR 

Ha e,nRHHt{HOM reTepoiiHTepcpeH:ce Til II a GaAs/ AlGaAs. B OTCYTCTBIIe MarHIITHoro 

IIOJISI B.blt{IICJieHhl BKJia,nhi OT HHTepcpeHCHOrO CIIHH-op6RTaJihHOrO B3aHMO,neHCTBH.SI B 

rrapaMerpbi Parn6hi H ,ll,peccenhxay3a, a s HaKJioHHOM MarHRTHOM rrone - s 

KOMIIOHeHThi TeH30pa g-cpaKTOpa. Ilpose,neHO cpaBHeHHe IIOCTpOeHHOH TeOpRR 

CIIHHOBOrO pacmenneHHSI 3JieKTpOHHhiX ypOBHeH JlaH,llay C 3KCIIepHMeHTaJihHhiMR 

A3HHhiMH ITO 3JieKTpOHHOMY rrapaMarHIITHOMY pe30H3HCY B IIIRpOKOH O,llHOCTpOHHe­

JienipOB3HHOH KBaHTOBoli .s~Me GaAs/ A1GaAs. 

Bo BTOpOH rnase .IJ:IICCepT3U:IIH IIOCTpOeHa aHaJIIITRt{eCKa.SI MO.IJ:eJib 

IIOBepXHOCTHhiX COCTO.SIHRH B BeifJieBCKOM IIOJiyMeTarrJie. Ilpe,ll,.IIO)l(eHO rpaHHt{HOe 

YCJIOBIIe ,llJI.SI 3cpcpeKTRBHbiX BOJIHOBhiX cpyHKU:RH Ha (00 1 ) IIOBepXHOCTR BeHJieBCKOrO 

IIOJiyMeTaJIJia, KOTOpOe yqHTbiBaeT BHYTPH.llOJIIIHHOe H Me)l(AOJIRHHOe HHTep<!Jei:fcHOe 

B33HMOAeHCTBRe. Ilpo,neMOHCTpRpOBaHO, llTO nocne,nHee HrpaeT OCHOBHYFO ponh B 



o6pa30BaHIHf noBepXHOCTHbiX COCTOSIHHH C <PepMH-KOHrypaMH B BHJJ,e JJ.yr, 

COeJJ,HHSIIOlli,HX npoeKI..ri-iH o6beMHbiX BeHJieBCKHX TOqeK Ha IIOBepXHOCTHYIO 30HY 

EpHJIIII03Ha ( «cpepMH-apKH» ), KOTOpbie HeJJ,aBHO Ha6JIIOJJ,aJIHCh 3KcnepHMeHTMhHO. 

B TpeTheH rnaae JJ,HccepTaiJ;IfH 113yqeHhi HHTep<Pei:fcHbie 3cp<PeKThi JJ.IISI 

aHTHTOqKH B rpacpeHe. PaccqHTaHhi oco6eHHOCTH JIOKaJihHOM IIJIOTHOCTH cocTOSIHHH 

Bfi:II13H aHTHTOqKH~ KOTOpaSI no.LUl,ep)KHBaeT KBa3IfCTal.I,IfOHapHbie KpaeBbie 

COCTOSIHHSI. BhlqHCIIeHa rrepeHOpMiipOBKa cneKTpa KpaeBbiX COCTOSIHI1ll 11 ceqeHHe 

pacceSIHHSI 3JieKTpOHOB Ha 3apSI)KeHHOll aHTHTOqKe. 

no JJ,HCCepTaiUHI MO)KHO BblCKa3aTh CJieJJ,yiOlll,ee 3aMeqaHife. Bo BTopofi riiaBe 

BHYTPH.LI:OJIHHHOe 11 Me)KJJ,OJIHHHoe l1HTep<PeficHbie B3aHMOJJ,eficTBHSI OIIHCbiBaiOTCSI 

<PeHOMeHOJIOrHqecKHMif rrapaMeTpaMH. bbiJIO fihl IfHTepeCHO OUeHI1Tb 3HaqeHHSI 3THX 

napaMeTpoa .LI:IISI peanbHhiX CTPYKTyp. )l,aHHOe 3aMeqaHI1e He yManSieT 3HaqHMOCTH 

nonyqeHHbiX pe3yiibTaTOB 11 SIBJISieTCSI, CKOpee, rrpeJJ,JIO)KeHHeM. 

OcHOBHbie pe3yiihTaTbi JJ,HccepTaUYIH oTpa)KeHbi B ny6nHKaUHSIX aBTopa, 11 HX 

JJ,OCTOBepHoCTh He Bhl3hiBaeT coMHeHHSI. Cy JJ.SI no aaTope<PepaTy, JJ,HccepTaUHSI 

)l,eBH3opoaa )l{.A. rrpeJJ.CTaBJISieT co6oi1 3aKoHqeHHoe uccneJJ,oBaHHe, o6naJJ,aiOlll,ee 

HayqHOH 3HaqHMOCTblO, aKTyaJibHOCTblO If HOBI13HOll. no MOeMy MHeHHlO, OHa 

oTaeqaeT seeM Tpe6osaHI1SIM BAK P<D, a coHcKaTeJib 3acny)KHBaeT npHCY)K.LI:eHHSI 

yqeHOll CTerreHM KaHJJ,HJJ,aTa cpH3HKO-MaTeMaTHqeCKI1X HayK no CIIei.J,llaJibHOCTM 

01.04.10- "cp11311Ka nonynpOBOJJ,HHKOB". 
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