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AHHOTauUmnA

Pabora wnampaBjiena Ha WCCIeOBAHNE BIUSHUS MEXaHUYeCKUX, XUMU-
YeCKUX W TeOMeTPUYeCKNX MOJUMPUKAIUN Kpas JBYMEPHOI'O TOIOJOIMYECKOr0
N30JIITOpa B BIJIe KBAHTOBON MBI TeJUIyPUIa PTYTH Ha 3JI€KTPOHHLIN TPAHCIOPT
B HEM. [lo/1pobHO onMcanbl TEXHOJIOTNYECKHE CIIOCOObI M3TOTOBJIEHUSA CTPYKTYPHI.
Ornncanbl U3MEPEHHs MOJIEBBIX CTPYKTYP Ha OCHOBE KBaHTOBOI siMbl. [1peimozke-
Ha 1 U3MepeHa reoMeTpusl CTPYKTYPHI C JUIMHHBIM KpaeM, OINCAHbl BO3MOXKHbBIEC
MPUYNHBI OTCYTCTBUS HEJOKAJIBHOIO CUTHaJa B 3TOH cTpykType. [Ipemnoxkena
reoMeTpHus CTPYKTYPbI ¢ OTBEPCTUSAME Ha KPalo, ONMNUCAHBI CIIOCOObI M3rOTOBJIEHUS
TOHKUX TJIYOOKHX OTBEPCTHUIl B KBaHTOBOI siMe, a TaKyKe MeXaHHIeCKUii CIocod

JuTorpaduu Ha sMe.
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['haBa 1. BBeageHue

Hasimane noBepxuocTHbIX coctostauit B Tesutypue prytu |1, 2, B8] u #eobbrd-
Hble CBOICTB KBAHTOBBLIX $IM Ha OCHOBe Tejulypuja pryTu [4] Obuim npejckasa-
HbI emé B 80-X rojlax IPOILIOro BeKa. 3a STUMU IPeJICKA3aHUsIMEI [10C/Ie0BaJII
yCIIeIHbIe 000DINEHNsT TEOPUU TOBEPXHOCTHBIX COCTOSHUI TeJIyPUIa PTYTH U
JApYrux mo00HbIX MaTepuasios |3l [0l [7], msrorosierne KBAHTOBBIX siM pa3JIMIHOL
TOJIIMHBI U PA3JIMIHOrO0 MOHHOIO JIOMUPOBAHUST METOIOM MOJIEKY/ISIPHO-JTY 9eBOii
srmrakcnn [§, 9], a Takske mocieryonee SKCepuMeHTATLHOE 0OHAPYKeHe Hal-
JINCTUYECKOIO TPAHCIIOPTA HA OCHOBE KPAEBBIX JIMPAKOBCKUX COCTOSHUI KBAHTO-
Boit simbl Testypuga pryru [8]. Beé sTo mpuBeno x 6ypHOMY pocTy HHTEpeca
K JByMepHbIM Torosiorudeckum usosisiropam [10]. Tloce jerekruposatusi hasbl
JIBYMEPHOT'O TOIIOJIOITYecKOoro usosigropa B crpykrypax HgTe, ona ObLia uzme-
peHa B Jpyrux cucremax: rereporepexojax InAs/GaSb [I1], monocioe WTey, u
toukux mwieHKax 1T-MoS,, MogudnnupoBanHbX ja3epHbiM u3tydennem [12].

HacTb 9KCIIepUMEHTAIBHBIX JJAHHBIX, TAKUX KaK, HAIIPUMED, CYIIeCTBOBAHNE
HEJIOKAJIbHOTO TPAHCIIOPTA 3 CUeT KpaeBbiX cocTostHuii [§] u cBsa3b Hampasienns
MMITYJIbCA YaCTHUIl KPAEBOIO TOKa ¢ Halpas/ieHueM ux cinta [13] noarsepx jaor
TEOPHIO TOMOJIOrIecKuX n30TopoB [6]. Tem He MeHee, mMeeTcst TakKe psij| IKC-
HEPUMEHTOB, PE3Y/IBTATHI KOTOPHIX HE CXO/ATCS € TeOpHeil U JI0 CUX TIOp HE MMEIOT
BHATHOT'O 00bsicHeHUs1. Tak, HAIIPUMEp, TeOPHs IIPEJICKA3bIBAET TOIOJIOINTIECKY IO
3aIUIIEHHOCTD OJIHOMEPHBIX KPAEBbIX KAHAJOB OT PaCCesHIs Ha3a/l, B TO BPEMs
KaK B 9KCIIepUMEeHTe HaDJII0/IaeTcsd KOHeUHas JJINHHA, PACcCesiHis B KPaeBbIX KaHa-
nax [8] u sokanmzanus kpaesbix cocrosinuii [14]. Paccesinue B KpaeBbIx KaHajax
CUJIBHO 3aBUCUT OT CIIOCO0A M3MOTOBJIEHUS CTPYKTYPbI, UTO JIO0 CHX IIOpP TaKKe
HUKaK He o0bscHeno [14]. Vmerorcs u jipyrue HecoOTBETCTBHUS, 0030D KOTOPBIX
IIpeJICTaB/IeH B JIUIJIOMHOM pabote [15].

KpaeBble cocTosiHNs B ABYMEPHBIX TOIOJOTMYECKUX U30JIATOPAX SIBJISIIOTCS
HEePCIEKTUBHBIM HaIIpaBJIeHUeM JIjIs peaJin3alliil CIIMHTPOHHBIX Iprbopos. Ha-
[pUMeEpP, HA OCHOBE JIBYMEPHOI'O TOIOJOIMIECKOTO U30JISITOPa ¢ MarHUTHOM ITPH-
MEChIO Ha KPAI0 MOXKHO HOJISIPU30BATD 110 CIUHY 9JIeKTpruaeckuii Tok [10].

B nannoit pabore uccieyercs BIMgHIE CIIOCOO0B U3rOTOBJICHIS CTPYKTYPbI

1 reoMeTpur o0pasiia TOIOJOIMYECKOI0 M30JIsITOpa Ha TpaHcnopT B HEM. [Ipej-



JIOZKEHA 1Jiesl MOJIAPU3AIINN 110 CIIUHY JICKTPUICCKOT'O TOKA, IIPOXOJLAIIEro Yyepes
oOpasell, Ipu IOMOIIH YAJUHEHHS OJHOTO M3 JIBYX KpPaéB, OIMMCAHBI PE3Y/IbTAThI
N3MepEeHnit JIOKAJIbHON U HeJIOKAJIBHOI ITPOBOIMMOCTH CTPYKTYPHI € 1I0/I00HOI Teo-
Metpueit. [Tpenioxkena uaest moasspusanuy 1Mo CIUHY JIEKTPUYECKOIO TOKA, IIPO-
XOJISIIEro Yepe3 odpaselr, Ipu IMOMOIIU CO3JaHIs BJI0JIb OJIHOIO U3 KPaEB ILJIOTHO
PacCHoJIOZKEeHHBIX OTBEPCTHUil, & TaKzKe HJeN 110 peajim3allii TaKoro MacCuBa OT-

BEPCTUIA.



[(naBa 2. KpaTkun 0630p CBOWCTB AIBYMEPHbIX
TOMOTIOrMYECKNX N30NSATOPOB

2.1. CTpyKTypa KBaHTOBOM AAMbl HgTe

1,2 1 I
—CocTae
=={nn~25el7
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Puc. 2.1. (B ueTe) PacnpepgeneHune coctaBa o6pasLa KBAHTOBOW SAMbl MO TONLWMHE OIS

NCMosib3yemoro B pabote TunmMyHoro obpasua KPT130403, BbipallleHHOro B rpynne

H.H. Muxainosa B Pl CO PAH.
CneBa HanpaBo Hanpaso nofsoykka GaAs-(400-+-600) MkM, 3aTem ZnTe — 30HM,

fanee 5-6 Mkm CdTe 1 NnOTOM TO, YTO N306paXKeHO Ha pucyHke. Ioanoxxkka GaAs

opueHTaummn (013). TonWMHOM KBaHTOBOW SIMbl Ha3blBaeTCcs ToNLWMHaA crios HgTe B

obknagkax CdyxHg: xTex. CTpyKTypa fonvpoBaHHA UHAMEM B YKa3aHHOM MeCTe.

O06pa3Ibl KBAHTOBON SIMbI TEJLIYPHUIa PTYTH MPEJCTABISIOT COOON HAITbI-

nénnple Ha GaAs mooKKy coorBercTBeHHO Oydepnbie cion ZnTe, CdTe, pado-
qnii cyioit CdyHgy xTey, obpasyrommit KBaHTOBYIO My, 1 3amuTHbIi coit CdTe
(cMm. puc. , . Bydepnbie ciion HeoOXOMMMBI JIJIs1 TOTO, YTOOBI CHATH MEXaHM-
JecKoe HallpsizKeHHe ¢ CJI0sg KBAaHTOBOI sIMbI, BLI3BAHHOE HECOOTBETCTBHEM I1€PHO-
JIOB KPUCTAJLINIECKON PEIIETKH MOJIOKKN U SIMbI. POJIb 3aIIUTHOTO CJI0sT — 00€3-
OMACUTH SIMY OT BHEITHUX BO3/EHCTBHUI (MeXaHHYECKUX U UHBIX) B IIPOIECCE XPa-

HeHusi 1 paboThl ¢ Heil. Hamblierue ¢/10éB Mpon3BoINTCss METOIOM MOJIEKYJISIPHO-
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1a0+i14 Alidloeacaies, +¥.ai08 olonTidlocacaies. Eadoeiea ec fioadue
[23].
Naycu iaidaasdiey oiéa é fidia ia iaédinéiie+anéesd sannolieyo idi-
yaeyaony, iaioeiad, a yéniadeiaioa i 6addiiadieoidie élicaéoaie [13]



A~NA A

7 N\ =soar N\ A/ N\

r_rl;
Qo
=
(@Y
m/
@
(D~
QD
Q
D
D
D
>
o
('IID
Qo
2N
D
(D~

é
jaéial dacidda [24]. [a dendiéd 2.10 (a) iadefiiaaia noaia ieesiiiial
iifioeéa, a éioidié eciaoyaony i lita A
ff0aéol 1-4, iaidyaediéa eciasyaony ia

a6 ia 8ef. 2.10 (b).
[Afisleei0é Bafi+40 i52ATAR0 & ANBIOSABAIED Russ = Ux=li, = Rq=

A e ~ / N\ sxoax N A\ N\ o} ~

aeanoaony n Teleediedl T daeeenoe+anéii

AN






s~ A7

16



Pefi. 2.12. (a 64804) 4-01-A+fay fiGaia eciadaiey fAlidioeasaiey ofieial 1adasaséea
AAIOTATE Yi0. Jedeia iA5A0A6eA A VERIAGRIAI0A AA0USSTAABARI A 1D&A48A6
10 251 &1 25011 Pedeia 140404684 & eciadaieyd (c) daaiyeanu 1500, Ec

AN N N se

17



A A

~ .e N\ s 2nsr O A AO

€ daaiol iad+eouny ecaicaaeeaaol Mméaalta AOOOE-

oy ciasaiey fi-
5

7 man

I
a
(¢»)
an
Ox
o
>

FAN s



(@)

ANAA e

ANAA  Aas

19



~ 77\

yaéyaony acaavsiéa, éciadaseviiay ia
i

AnNA

s A

(@]
L
%
=
Qx
gy
Q»
<\
(@Y
c:
-]
HE
(D~
D
(D~
D
(]
(@)
c
=
n
@



peén. 3.2. (& 64804) N6

i1éod

ai

BN

o

ia éciddaiey n aeeiili 6daai. Adnu iiioes, aéép+ay 8iaa,
ca0aish. Nodoeooda eciadaesedia ia 4 iangoadd

21



12134 yoié.
[1a38611R00 1adacoa AdRTIA Iyaday, TyoTi6 alciielT AGiTEIAICA &é-
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ia 8ef. 3.3 éciadamedia 4314068 el aicea iaai
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Pefi. 4.1. (A 6ad08) Oeie+iay ABAIa 6RoaiTace 1T6AGoEYI-86+4AT6 Vieoasnee.
Eciadacedied fi fiadoa [27]
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i0a aistaiioiyuea onoaitaée. Anee 0daal
Oee ia neegéli adniée, ilaedo efiielciaaoluny iaaioiaié iaaeseinéeé
fAieiad aey oacaaeaiey éaiae n ioeéeaaiiié ia féio+ 6 e adavaiey

aoaiaie caiéiado idioann. Oaé, ive éiifaciié 0aiiadaosda ia Ndeéod
a

[29], ilyoli6 ana 1816anfia, aéep+ay foeéos, ia aiéaeil idi6iacou o€
Aeeeéll ainiéed 0ailadaoodad. And enilélicodita dacenon 10 igido
DAiTada008a 80C. Anee ia+aol éeoiadaoep ia

A0ie 4Ae3A0A&VIe A Of+iiAoUp 100 fi 1eéaii idlecaiaesny XYZ-
iiceoeliediaaiey iacieeée 10iifieodcuil Talaéoeaa, ~adac €ioioné
fouanoaeyaony cafnadoéa eacadii, a ide TMifue Z-itaciiiaaeaeée oi+-
it fanodaeaaaony 61éon 1auaéoeaa. lifea yoiai ia+eiadaony 1816ann ee-
oladadee. Aaiilié eeoiadas 1aeasado éaiasié, éioiday ricaiéyao fia-
iAaol aaeti i 0d0e06d1é ia iTaéieedd. YOI ialadiaeil aéy eeoi-
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