
OTlbIB 

naysuoro pyxoaonarens ,n:OKTOpa <p1l311KO-MaTeMaUrqeCKllX nayx C.E. KyJIbKOBOH aa 

,n:llcCepTaIJ,1l1O A.B. Baxynana «A,n:cop6IJ,1l51 raJIOreHOB na nosepxaocra (00l) coezntuenaji AIlIBv 

th AIIlBv / I'v v v11 aarepqieacnsre CBOllCTBa rpaaau pasztena CnJIaB eacnepa», npe,n:CTaBJIeHHYIO na 
concxaaae yqeHOH creneaa xannanara <p1l311Ko-MaTeMaTHqeCKHX aayx no CneIJ,HaJIbHOCTH 

01.04.07 - <P1l3HKa xoaneacapoaannoro COCT05lHH5I 

Coe,n:HHeHH5I aa OCHOBe 3JIeMeHTOB rperseii H n5lTOH rpyrmsr IIlHpOKO llCnOJIb3YIOTC5I B 

MllKp03JIeKTpOHllKe, OnT03JIeKTpOHllKe, cnaurpoaaxe H npyrnx oTpaCJI5Ix. Ha nx OCHOBe 

pa3pa6aTbIBaIOTC5I HOBbIe rnfipazmsre MaTepHaJIbI ,n:JI5I COBpeMeHHOH HH,n:yCTpHH. 

3KcnepHMeHTaJIbHble H TeOpeTHqeCKHe HCCJIe,n:OBaHH5I coenanennti AIlIBv nOKa3bIBaIOT, qTO HX 

3JIeKTpOHHbIe CBOHCTBa 3aBHC5IT KaK OT arovnoro COCTaBa MaTepllaJIOB, TaK H <P0PMHPYIOIllHXC5I 

crpyxryp aa HX rrOBepXHOCTH. C novoursro Pa3JIHqHblX aztcoptiaroa MO)KHO MO.llmlmIJ,HpoBaTb 
v v A1IIB VnOBepXHOCTHbIe CBOllCTBa coenanemm , a TaK)Ke BJIH5ITb na peKOHCTpYKIJ,IlOHHbIe 

npespameaaa na nOBepXHOCTll. Teoperasecxoe aay-reaae , B3allMo,n:eHcTBIl51 ancopoaros C 
IlI 

noaepxnocrsro coeztaneaaa 
v 

A BV n03BOJI5IeT nponanayrscs B noaaaanaa MexaHll3MOBllX 

BJIH5IHH5I na <p1l311qecKHe CBoHcTBa nosepxnocra, qTO aeocxozueao B TOM qHCJIe ,n:JI5I pa3BHTIl51 

HOBblX TeXHOJIOrHH ee MO,n:H<pHKaIJ,HH. B rrOCJIe,n:HHe roztsr YBeJIHqHBaeTC5I TaK)Ke BHHMaHHe K 

H3yqeHHIO HHTep<peHCHbIX CBOHCTB m6pll,n:HbIX crpytcryp, BKJIIOQalOlllHX coezmneana A"1Bv H 

CrrJIaBbI I'eiicnepa, QTO 06yCJIOBJIeHO HX HHTepeCHbIMH rrOJIyMeTaJIJIHQeCKHMH CBOHCTBaMH H 

B03MO)KHOCTblO HCnOJIb30BaHIl51 raxax MaTepHaJIOB B cmnrrpoaaxe. ITOCKOJIbKY CBOHCTBa 

nOBepXHOCTeH xrarepaanoa 11 BHyTpeHHllX rpaHHIJ, pasnena onpe,n:eJI5IIOTC5I, npezore scero, 

oc06eHHOCT5IMll nx aTOMHOH H 3JIeKTpOHHOH crpyxrypsr, TO neotixozuoao nposeztenae 

KoppeKTHbIX paCQeTOB ,n:aHHbIX xapaKTepHCTHK C HCrrOJIb30BaHHeM nepaorrpannarnn,rx MeTo,n:OB 

'reopnn <PYHKIJ,IlOHaJIa 3JIeKTpOHHOH nJIOTHOCTH. 3TH xreronsr rr03BOJI5IIOT 3<p<peKTHBHO H3YQaTb 

nOBepXHOCTHbIe peKoHcTpyKIJ,HH H HHTep<peHCHble crpyxrypsr C YQeTOM nOJIHOH peJIaKCaIJ,IlH 

aTOMHblX n03HIJ,HH 11 paCCQHTbIBaTb C BbICOKOH TOQHOCTblO TaKHe xapaKTepHCTHKH KaK 3HeprHH 

CB5I3H ancopfiaros ira rrOBepXHOCTH, anepraro anresaa, cnllHOBYIO rrOJI5IpH3aIJ,HIO H ,n:p. Y!3BecTHo, 

QTO 3JIeKTpOHHble CBOHCTBa nOBepXHOCTeH 11 mrreprpeiicoa ofinapyaomaror CllJIbHYIO 

3aBHCHMOCTb OT HX OpHeHTaIJ,IlIl, crpyxrypsr H COCTaBa, a TaK)Ke ,n:e<peKTOB H ancoptiaponaansrx 

aTOMOB. CJIO)J(HOCTb B nccnenoaamra nOJI5IpHOH rrOBepXHOCTll (001) coennaeaaii AIIIB v 

3aKJIIOQaeTC5I B MHOro06pa311e <P0PMHPYIOIllHXC5I nosepxaocrnsrx crpyxryp B 3aBllCHMOCTH OT 

COOTHOIlleHIl51 3JIeMeHTOB III H V rpynrrsr, a TaK)Ke cuocofia ee npllrOTOBJIeHH5I. B pasncax 

pa3BllTIl51 TeXHOJIOrHH aTOMHO-CJIOeBOrO TpaBJIeHH5I, xoropoe 3aKJIIOQaeTC5I B rrOCJIe,n:OBaTeJIbHOM 

y,n:aJIeHHH OT,n:eJIbHbIX aTOMOB HJIH CJIOeB KpHCTaJIJIa, neofixomnro rrOHHMaHHe 

MllKpOCKOnllQeCKOrO MexaHll3Ma cenexrasuoro B3allMo,n:eHcTBIl51 ancopoaros C 3JIeMeHTaMll III 11 

V rpyrrrr na nosepxaocra. B 3TOH CB5I3H ,n:HccepTaIJ,HOHHa51 pafiora A .B. EaKyJIHHa, IJ,eJIblO 

KOTOpOH 6bIJIO TeOpeTHQeCKOe CHCTeMaTHQeCKOe HCCJIe,n:OBaHHe BJIH5IHH5I ocofieanocreii aTOMHOH 
v v vA"1Bv11 3JIeKTpOHHOll crpyxrypst rronepxnocra coenanenaa na rrpnpozty XllMHQeCKOH CB5I311 C 

faJIOreHaMH H C nOJIYMeTaJIJIHQeCKHMH CrrJIaBaMH I'eiicnepa HeCOMHeHHO 51BJI5IeTC5I aKTyaJIbHOH H 

npencrasnaer 3HaQllTeJIbHbIH mrrepec. 

UeJIH pa60TbI, MeTo,n:bI HCCJIe,n:OBaHH5I, norry-renasre pe3YJIbTaTbI H HX aHaJIH3, HaYQHa5I H 

npaicraxecxaa IJ,eHHOCTb, a TaK)Ke BbIBO,n:bI H3JIO)KeHbI B rmccepranaa H orpaxenu B 

aaroperpepare. 



K OCHOBHbIM pesynsraraa, rrpenCTaBJI5IIOIIIlfM nay-myio HOBlf3HY, cneztyer OTHeCTlf 

pe3YJIbTaTbI cacreaara-recxoro lfCCJIenOBaHH5I B3aHMOneHCTBH5I ranoreaon B aanacaxrocra OT ax 

KOHIIeHTpaIIlflf na rrOBepXHOCTlf AIIlBV(OOl) C pexoacrpyxnaeii ~(4 x2), KOTOpbIe noxasana, qTO 

BCe paCCMOTpeHHbIe ranorensr (F, CI, Br, I) npenno-nrraior B3alfMOneHCTBOBaTb C 

nOBepXHOCTHbIMlf nlfMepHbIMlf aTOMaMlf 3JIeMeHTOB rpersett rpyrmsr. Ilpn MaJIbIX 

KOHueHTpaUH5IX ranorenos JIHIIIh !PTOp, aaeztpaacs B n03HUHlO Me)l{.L(y nOBepXHOCTHhIMH 

nHMepaMH B cnysae InAs, aener K paspsmy nHMepHhIX CB5I3eH. Brrepssre nay-reno BJIlf5lHHe 

KOHueHTpaUHH ranorenos na aTOMHYIO H 3JIeKTpOHHYIO crpyxrypy KaTHOH-06oraIlleHHOH 

nOBepXHOCTlf C pexoncrpyxnaea ~(4 x2). Iloxasaao, qTO HaCbIIIIeHlfe scex KaTHOHHbIX n03lfIIHH 

na nOBepXHOCTlf nezter K paspsmy CB5I3eH B nOBepXHOCTHbIX If nOnnOBepXHOCTHbIX nlfMepax, qTO 

sener K npespamemno (4 <I). 

Hecosmeano, 60JIhIIIOH mrrepec npenCTaBJI5IeT nsyaenue aztcopfimm ranoreaos aa 

peKoHcTpyKIIH5Ix C reoxrerpaeii ~3'(4x2), (2x4) co CTpyKTypOH CMeIIIaHHoro nHMepa, ~2(2 x4), 

xoropoe rroxasana, qTO He3aBHCHMO OT pexoncrpyxmm nosepxaocra n03HUHH Han 3JIeMeHTaMH 

rpersea rpynnsr OCTaIOTC5I 60JIee npenno-mrrensnsnaa nJI5I ancopriuna ranoreaos, qeM n03HUHH 

Han 3JIeMeHTaMH n5lTOH rpynnsr. TaK)Ke ueooxozuoao OTMeTHTh snepnsre nposeneansre 

TeOpeTlfqeCKlfe OIIeHKlf BJIlf5lHlf51 raJIOreHOB Ha OCJIa6JIeHlfe CB5I3eH B nOBepXHOCTHbIX CJI05lX 

coenaaeaaii AIIlBv . B ueJIOM 3Tlf lfCCJIenOBaHlf51 n03BOJIlfJIH BCKpbITb npapozty H MexaHlf3MhI 

BJIlf5lHlf51 ranoreaos na crpyxrypnsre, 3JIeKTpOHHhle If eneprertrrecxae xapaxrepacraxa 

nOBepXHOCTH coenaaeaan AIIlB". 

B pafiore TaK)Ke 6hIJIO nponeneao neransnoe nay-renae 3JIeKTpOHHhIX If MarHHTHhIX 

CBOHCTB rpaann pasnena (110) CnJIaB Teiicnepa - A1IIBv B 3aBlfCHMOCTH OT COCTaBa KOHTaKTHhIX 

CJIOeB If nOKa3aHO, qTO XOT5I 6hI nJI5I OnHOH H3 H3yqeHHhIX 4-6 crpyxryp B03MO)KHO nOCTH)KeHlfe 

100 % cnanoaoa nOJI5IpH3aUlflf. )J;aHHoe 3aKJIIOQeHlfe cnpaaennaso 'KaK .L(JI5I CnJIaBOB COCTaBa XYZ, 

TaK H X2YZ. 
B ueJIOM, HaCT05IIIIa5I pafiora BbIIIOJIHeHa na BhICOKOM HayQHOM yposne, pe3YJIhTaThI 

pa60ThI ony6JIlfKOBaHbI B asroprrremsrx POCCHHCKlfX H 3apy6e)KHbIX )KypHaJIax. )J;lfccepTaIIlf51 

ynOBJIeTBOp5IeT BceM npenb5IBJIeHHhIM Tpe6oBaHH5IM, a caM zrncceprarrr, A.B. oaKyJIHH 

3aCJIY)KlfBaeT npacyacrenna yqeHOH CTeneHH xannanara !Plf3lfKO-MaTeMaTlfQeCKlfX nayx no 

CneIIlfaJIbHOCTlf 01.04.07 - <PH3lfKaxouneacaposannoro COCT05lHH5r. 
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rJIaBHhIH HayqHhIH COTpynHHKJIa60paTOpHlf <plf3HKlf HeJIHHeHHhIX cpezi 
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