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dPoToranbBaHu4veckme apdeKTbl
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[TornoweHune ceBeTta
B 2D nonynpoBogHUKax
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CnuHoBbIe paclienrieHus
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2D nonynpoBOOHUKNU

HEcummeTpurnyHas KBaHTOBas sma
KBaHTOBas sima: 13 NosnynpoBoaHMKA
SIA 0e3 LueHTpa nHBepcuu:

Hsia = a(bky, — 6yks) Hpia = B(6oks — 6,ky)
A = 2ak A = 203k
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ENERGY

['padcheH
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Ep = TVQP
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DoTOTOK B AONMUHAX



[flodppnpoBKa aHepreTn4eCcKoro cnekrpa

NU30TpPOMnHasd
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JONMWHHBLIN (POTOTOK

U3oTponHas C YYETOM
Mopaenb rocopnpoBKUu
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Z Wpp ([ — Yep 7
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BEPOATHOCTb onTn4yeckas
ynpyroro paccesiHus reHepauums

2
Ecp = VoP — UP~ COS 3pp
AHusotponus

CKOpPOCTU, TeMna reHepawumn, BepoATHOCTU paccesiHUsA



Bknagbl B AONMUMHHBLIN (DOTOTOK

Y = X(vel) i X(gen) i X(sc)
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L.E.G., S.A. Tarasenko, M.V. Entin, and L.l. Magarill, Phys. Rev. B 84, 195408 (2011)




«ONMUHTPOHUKA»

PaccegaHune X X W
Ha KYNOHOBCKUX NPUMECHAX

PaccesHMe Ha TOYEeYHbIX
cTaTndeckmnx gedgoekrax W

j0 ~100 nA/cm @ I=1kW/cm?, 1t =102

YNCTO JONMUHHBIA j(K) _ j(K’)
TOK Jujo = 9

[lonnHHas - ?’L(K) — ?’L(K,)

nonapusaums P = n(K) L p(K’)

Cnocob namepenusi: no donykryaumusm Toka
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[TornoweHune ceBeTta
CBOOOAHbLIMU HOCUTENAMM

A = 148um AN
hw ~ 10 meV \/{p

PaccesHne nmnynbca:

JOOHOHbI, NpUMecU, AedPeKTbl, MHTEPAENUCHI. ..



Knaccunyeckoe onmcaHue
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KBaHTOBOE KMHeTU4YecKoe yYpaBHEHUe
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AcuMMeTpusi BepOATHOCTU pacCesiHUS

AcuMMeTpUYHasa YacTtb
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Energy

Tononornyeckue N3onaTopbl

Bcerga ectb NOBEepXHOCTHbIE COCTOAHUA B
O0OBLEMHOU Lenuv

Conduction band

urface states
Fermi level

Valence band

Momentum
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CvMMeTpUUHBbLIN aHanus

Cummetpua C,, >7

doTOTOK NPU HOPMarbHOM NageHUMN:
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JKCcnepuMeHT: PpOTOTOK
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doToranbBaHN4YeCKUUN TOK
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AcummeTpusa paccesHusa B TI

CummeTpud
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CpaBHeHMe Teopuu 1 IKCnepuMeHTa

KopotkogeiicTaytowme npumecn:  Ug(p — ') o cos (0pp /2) = = ()
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KynoHoeckue npuvecn:  Uy(p — p') o |tan (Opp /2)]
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OueHka: =~

Vv Coenagaer

doToTOoK: J/I ~0.1...1nAcm?*/W
C 9KCMEPUMEHTOM

Sh,Te;, ¢p =65 meV J/I ~ 0.28 nA cm?/W
Bi,Te, ¢p = 100 meV J/I ~ 2 nA cm?®/W

((gﬁ P. Olbrich, L.E.G., T. Herrmann et al., Phys. Rev. Lett. (2014)
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doToranbBaHN4YeCKUUN TOK
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MVIKpOCKOﬂ n4eCKme caBurum
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Ry (k) = — VP21 (k) + Qo (k) — Q1(k) Va1(k) = [Var| exp (i®Pa1)

Unte = Unke ™"

Casur B peanbHOM NMPOCTPaHCTBE
Qn(k) =1 (unk ’Vkl unk)

npu nornoweHnn goTtoHa
B.U. BennHuuep, E.J1. UB4eHko, B.U. CtypmaH (1982)



CaBuroBbin hOTOTOK
B TOMNOJIOrM4YECKUX n3onartopax
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