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AHHOTauUunA

[lannasi pabora HallpaBjieHa Ha, MCC/IeJI0BaHUE CBOMCTB CIMHOBOI IPOBOU-
MOCTHU JIBYMEPHBIX TOIOJIOTUYECKNX U30JIATOPOB B BUJIe KBAHTOBBIX SIM TeJLIypPHUJIa
pryTu. IloapobHO onmcaHbl TEXHUYECKHE METO/bI U3IOTOBJIEHUSI CTPYKTYpP. Tak:ke
OICAaHbl Pe3yJIbTaTbl U3MEPEHUS I10JIEBBIX CTPYKTYP Ha& OCHOBE KBAHTOBOI SIMBI.
[Ipennoxkena n n3MepeHa CTpyKTypa ¢ TeOMeTpreil AJINHHOrNO Kpas W JIBOWHBIM 3a-
TBOPOM J1JIsI OOHAPY>KEeHUS HOJISIPU3aIUT TOKA BJIOJIb CIIMHA B OTCYTCTBHE BHEIITHEI'O

MaTrdHuTHOI'O IIOJIA.
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[naBa 1. BBeaeHwue

JByMepHbIE TOMOJOIMIECKHNEe U30/IATOPLI — 9TO CUCTEMBI Ha OCHOBE KBAHTO-
BBIX §IM, CJIOEB HIM HHTepdeiicoB, B KOTOPBIX CIIEKTD IBYMEPHDBIX COCTOSIHUI NMeeT
IIeJIb, & Ha OJHOMEPHOM KPAalO CYIIECTBYIOT GECIIEIEeBbIe COCTOSHUE CO CBA3AHHBIMU
HAIIPABJICHUSIMU UMILYJILCA U CIIMHA, YCTOMUMBBIE K HEMAIHUTHBIM BO3ICHCTBUSIM.
Hajinure moBepxXHOCTHBIX cocrosiHuil B resutypute pryru 1 2, 3| u weobbrunbie
CBOICTBA KBAHTOBBIX M Ha OCHOBE Tejtypuja prytu [4] Obum npejnckasambl
emé B 80-X rojax IPONLIOrO BeKa. 3a STUMHU IPEACKA3AHUAME [OCICI0BAJN
ycremnple  0000MIeHnsT TEOPUH IIOBEPXHOCTHLIX COCTOAHMI TeJLIypHIa PTYTH U
JAPYruX 1mojiobHbx Marepuasos |5, 6, 7], usroroByiene KBAHTOBBIX sIM Pa3IUIHOILL
TOJIIMHBL METOJIOM MOJIEKYJISIPHO-JTy9eBoil snnrakcnu 8], a TakxKke Hoc/eyonee
SKCIIEPUMEHTAJILHOE OOHAPYZKeHNe GAINCTHYECKOTO0 TPAHCIIOPTa, HA OCHOBE Kpae-
BBIX JIMPAKOBCKHUX COCTOAHMIT KBAHTOBOMH MBI TeJutypua pryTu [9]. Dru oTkpbITHst
npuBean K OypHOMY POCTY HUHTEpeca K JABYMEDHBIM TOHOJOTMIECKUM H30JISITOPAM
[10]. TTocne nerekTupoBanusi hasbl JIBYMEPHOIO TOHNOJOIMYECKOTO H30JTOPA B
crpykrypax Ha ocnose HgTe oma ObLia m3MepeHa B JPYIHX CHCTEMax: I'eTepo-
nepexogax InAs/GaSb [11], morocioe WTep2 [12] u ronknx maénkax 1T7-MoS,,

MO UIMPOBAHHBIX JIa3ePHbIM H3TyderneM [13].

Hekoropbie skcrmepnMenTaibible JTaHHble, TaKie Kak CYIECTBOBAHIE HEJO-
KAJTbHOIO TPAHCIIOPTA MO KPAEBBIM COCTOSTHUAM |9] 1 CBSA3H MeXK /Ty HAIPABICHUSIMI
MMITyJIbCA W CIIMHA YacTUIll KpaeBoro Toka |14, 15|, momreepKiaarorT Teopuio To-
TOJIOTHYECKUX 1301TopoB [6]. lanHasi Teopusi mpejicKas3bIBaeT, ITO OJHOMEPHbBIE
KPAeBbIe COCTOSTHMS 3AlUENCHbl OT PACCESHIs HA3aJ, U CJICJIOBATEJBHO JIOKHDI
PACIPOCTPAHSATHCsI OaslcTuIecki. B sKcrepuMenTax HabJII0IaeTcst paccestiie Ha
KoHeunyio jumny [9] n marke sokanmmsanus coctostnii [16] B KpaeBbIX KaHasax.

Ectb u jipyrue necoorsercTBus, 0030p KOTOPBIX TIpejicTaB/ieH B pabore [17].

Buarogapst ¢Bg3m CliHa U UMITYJIbCa, JIEKTPOHA, TOIOJOIMYECKUEe H30JIITOPbI
MOI'YT OBITH OCHOBOII JIjIsI YCTPOWCTB CIMHTPOHUKU: IIpeobpazoBaTesieil 3apsiloBOI0

TOKa B CIIMHOBBIN 1 HaoObopoT. Harpumep, JByMepHBIE TOMOJIOTTIECKHE M30JISITOPbI



¢ MArHUTHOfT TPUMECHIO HA OJJHOM U3 KPaéB MOTYT MOJISPH30BaTh TOK 10 cruny [18].

B jnanHoit pabote npejijiaracTcs pacCcMaTpuBaTh HAJMYNE PACCEesTHUs Ha, JIJTNH-
HOM Kpae He Kak IIpo0JIeMy, a KaK BO3MOYKHOCTD JJIsl TIOJIYUYeHUs CIIMHOBOI ITOJIAPH-
3allil TOKA.
JI71s1 9TOrO CO3MAI0TCS CTPYKTYPHI ¢ JJIMHHBIM KpaeM, MPeIIoXKeHHbIe B OaKaJIaBp-
ckoit aurtomuoit padore [19]. st renepaliun cimHOBOrO TOKa pa3paboTaHa CTPYK-
Typa THIIa MOCTHKa XOJIIa, B KOTOPOii OOJIBIIOE COTPOTUBIICHNE YAJINHEHHOIO Kpasd
3aCTaBJIFCT KPAaeBOil CIIMH-TIOJIIPU30BAHHBIA TOK T€Yb IIPEUMYIIECTBEHHO BIOJIb KO-
POTKOro Kpasd. g perucrpamum CIMHOBON TOJISIPU3AIUN TOKa Ha BTOPOIl dacTu
CTPYKTYPHI ObLIIN pa3MeIeHbl KOHTAKThI B TeOMeTpUn XO0J11a, TTO3BOJISIONINE U3Me-

PATH CUTHAJ CIITHOBOTO 3 dekTa XoJiia, MPornopIiuoHabHbI CIIMTHOBOMY TOKY.



[(naBa 2. KpaTku 0630p CBOWCTB AIBYMEPHbIX
TOMONOrNYEeCKNX N30NSATOPOB

BobIMIMHCTBO MOCTABIEHHBIX Ha CETOHSITHUIN JIeHb SKCIIEPUMEHTOB HaJI JIBY-
MEPHBIMH TOIOJJOINYECKUME N30/ IATOPaMK OBLIN MPOU3BE/IeHbl Ha KBAHTOBBIX siMax
Te/Typujia pryTr. Hike OyayT omucaHbl 9TH KBAHTOBBIE MBI UX CTPYKTYypa, CIIO-

cob pocTa 1 OCHOBHBIE (PU3UIECKUE CBOICTBA.

2.1. CTpyKTypa KBaHTOBON siMbl HgTe

1,2 7 1
—OCTAB
=#=Inn~25e17
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0 10 20 30 40 50 60 70 80
TonuwmuHa, HM

Puc. 2.1. (B yBeTe). TUNnMYHoe pacrnpenersieHne coctaBa 06pasLoB KBAHTOBbIX SIM MO
TonwuHe. O6paszey, KPT130403, NnpuUroToB/fieHHbIW rpynnoii Mmuxainnosa.
CneBa HanpaBo nog/ioxkka GaAs-(400+600) mkm, 3ateM ZnTe-30 HM,
3ateM CdTe 5-6 MKM, TO, UTO U300pa>keHO Ha pUCYHKe. INognokka GaAs
opueHTaymm (013). TonuwmnHa KBaHTOBbLIX AM paBHa TosilwmHe cnos HgTe B
ob6knaakax CdyHg: xTex. 3Ta CTpyKTypa nernpoBaHa MHANEM, KaK
MnoKasaHO Ha pPUCYHKe.

O6pasiipr kBanToBoM siMbl Hg'Te Ob1n HambLiensl ¢ Oydepubivu ciosymu Zn'Te
n CdTe na nomnoxky GaAs g dopmuposanus padbodero ciaost CdyHgy xTex u
samuraoro ciost CdTe kBanToBoit simbl, coorsercrsenno (puc. [2.1] [2.2)). Bydepubtit

cJIoi H€O6XO,Z[I/IM JJIgl CHATHA MEXaHWYECKOI'O HalIpAXKEeHM A Ha CJIOAX KBaHTOBOIA
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