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OpeHOyprckuii rocyiapcTBeHHbIN YyHUBepPcUTET, I'. OpeHOypr

CoBpeMeHHbIE UCCIEIOBaHMs B 00JIaCTH HAHO(POTOHUKU U ONTOIIEKTPOHUKU
XapaKTEPU3yIOTCS  OOJBIIUM HWHTEPECOM K HAHOCTPYKTypaMm, COJEp KalluM
noaynpoBoaHUKOBbIe KBaHTOBbIC Touku (KT). YHukanbHble (usnueckue cBoiCTBa
KT wcmonp3yroTcss TpU  CO3MaHUU  J1a3epoB, (POTOMPUEMHUKOB, CEHCOPOB,
OJTHODJIEKTPOHHBIX TPAH3UCTOPOB. XapaKTEPHOW OCOOCHHOCTHIO KBAaHTOBBIX TOUEK
SBIISIETCS. 3aBUCUMOCTh HMX CBOWCTB OT pa3MepoOB, 4YTO SIBISCTCSA CIEJACTBHEM
TPEXMEPHOTO TPOCTPAHCTBEHHOTO OTPAaHWYCHHS JIBWIKCHHS HOCHTENEH 3apsna.
[Toatomy Bapbupys pasmepbl KT MokHO, HanpuMep, MEHSTh TOJOKEHUE CIEKTPOB
MOTJIONICHUS W JIIOMUHECIIEHIIMN B TMpEJeNiax MHUPOKOTO TUara3oHa JJIMH BOJIH: OT
uH}ppakpacHoi 10 yneTpaduoneroBoit odbmactu [1].

OpHUMU U3 TIEPCTIIEKTUBHBIX B IJIaHE MPAKTHYECKUX MPIIIOKEHUH, HapuMep,
B KaueCTBE CIEKTPAIBHBIX (DHIBTPOB C PE3KOW T'PAHUIICH MPOMYCKAHUs, SBISIOTCS
rerepodasHble CHUCTEMBI, B KOTOphiX KkBaHTOBbIe TO4kn CuCl wmm CuBr
pacnpenenensl B crekie [1,2]. Kak wm3BectHo [1,2], 5TH KBaHTOBBIC TOYKH B
CTEKJI000pa3HOil MaTpHlle UMEIOT cepudeckyro popmy, u sBustorcsa npumepom KT
B pexuMe c1aboro koH(palHMEHTa, KOT/la paanyCc SKCUTOHA B 0OBEMHOM MaTepuae
menbIine paauyca KT. Paguyc sxcutona B CUClcocrasnser 0.7 um, B CuBr — 1.3umMm,
pamuyc KT moxeT nexats B nuanazoHe ot 2 10 10 HM B 3aBUCUMOCTH OT yCIIOBHI
BBIPAIIMBAHUS HAHOKpHUCTAIOB B cTekie [2,3]. KpoMe TOro, sKCUTOH B XJIOpHUC
MEJIM UMEET BBICOKYIO dHepruro cBsizu (~190M3B), mo3TOMY 3KCUTOHHBIE CIIEKTPBI
HaOMIOAIOTCS  JaXe TPU  KOMHATHOM
TeMIiepaType.

B nmamnoit paGotre paccmoTrpeHa
KOMITO3WTHAsI CHUCTEMa, TMPEeACTaBISIOMAs
co0Ol CTEKJISTHHYI0 MAaTpHIly, B KOTOPYIO
BHENIpEHBI c(heprudeckass KBAaHTOBAs TOUYKA U
MeTaJuTnIecKas HAHOTIPOBOJIOKA, KakK
nokazaHo Ha pucynke 1. Ilpeamonaramnocs,
yro KT HaxomuTcs B SKCHUTOHOM DPEXKHUME
(pesxknme c1aboro KOH(paitHMEHTA).
[IpoBeneno  omucaHWe  B3aUMOJECUCTBUSA
skcutoHoB KT ¢ momeM  oIHOMEpPHBIX
MTOBEPXHOCTHBIX TUTa3MOHOB \ S (%) \ / Y4
HAHOIIPOBOJIOKH. B paMkax mMOCTPOCHHOM
MaTeMaTUYeCKOW  MOJENH  BBIMOJTHEHBI
pacyeThl CKOPOCTH TYIICHHUS SKCHUTOHHBIX

COCTOSIHUIL KT TIPOBOIAIIEH Puc. 1. Chepuueckasi KBaHTOBasE TOUKA
HAHOTIPOBOJIOKOIL. Y HaHOIIPOBOJIOKA B CTEKJIIHHOM

o Marpule
CkopocThb AJIIEKTPOHHO-ABIPOYHOMN




PEKOMOMHAIMHU, CONPOBOXKJIAKOIIECHCS POXKIECHUEM OJHOMEPHOIO  AKCHAJIBHO-
CUMMETPUYHOTO MOBEPXHOCTHOI'O IJIa3MOHA, B COOTBETCTBHUU C 30JO0THIM MPABUIOM
®epmu paBHA

U =23 Sl N | 80 - () ®

rae {Q - yacToTa 3KCUTOHHOIO IEpexona; oco(k) - 4acToTa OJHOMEPHOIO
[IOBEPXHOCTHOI'O IJIA3MOHA, ‘Nk > u ‘Nk +1> — BOJIHOBBIE (DyHKIIUHU cocTossHUM ¢ N
z z

u N +1 nma3moHamu ¢ mpoekiuelr BoiHoBoro Bektopa K,; Wy m W - BomHOBEIC

(YHKIIMM OCHOBHOTO M BO30Y>KJIEHHOTO COCTOSIHHI 3JIeKTpoHHOM moxacuctemsl KT;

‘@ex_m =—eZV(ri) - OIlepaTop HKCHUTOH-TUIA3MOHHOIO B3aUMOJCUCTBUS; V(ri) -
i

MOTEHIIMAJ TIa3MOHHOTO TIOJIsI, B TOYKE, T HAXOAUTCS | —bIi DJIEKTPOH KBAaHTOBOM
TOYKH.

BonHoBass (yHKIMSI OCHOBHOTO COCTOSIHUSI dJEKTpoHHOW moacuctembl KT
3aIACHIBACTCS B BUJC aHTHCHMMETPH30BAHHOTO Mpom3BeacHus GyHkuuii Banbe [4-

6]
Wolry gl ) = Aq\Qll(rl)a\léz (rz)D--@\léN (rn ), (2)

rae A — onepaTop aHTMCHMMETPU3aLuH, [j — KOOPAMHATBI DIEKTPOHOB, R; —
v .
KOOPIMHATBI y37I0B PEIeTkH, ag ([ - ¢bynkius Banbe BaeHTHOM 30HBI.

[Tycth | —bI 2JEKTPOH COCTOSHUS BaHbe BaJleHTHOW 30HBI B y3ie R,
C .
NEpPEBEIEH B COCTOsiIHME Banbe aR_(ri) 30HBI IPOBOAUMOCTH B y3ie |. Torma
J

BosiHOBass  (QyHKuus  Bo3OyxkaeHHoro  coctosHus KT,  yuuTeiBaromias
KOPPEIMPOBAHHOE JIBHKCHHE DIIEKTPOHA U JABIPKH UMeeT BUJ [4-6]

W(ryrply)= Z QRR, Aq\.{l(rl)a\éz(rz)ll.@gj (r )a\ng (rj )I]..@XN (rn)- 3)

Ri R}

Koaddunments CRiRJ- OPEICTaBISIOT 000N  Orubarolry0 BOJHOBYIO

(YHKIMIO SKCUTOHHOTO COCTOSIHUSA CRiRj = ULIJ(Ri,R j), U - o0BbeM 3s1eMeHTapHOU

STYEUKH.
B kBasucrarnueckoM TIPUOMMKEHUH TOTEHIMAA TOJiA  OJHOMEPHBIX
AKCHUAIIbBHO-CUMMETPUYHBIX MMOBEPXHOCTHBIX JIA3MOHOB B o0actu

JTURJIEKTPUYECKOTO OKPY)KCHHSI HAHOTIPOBOJIOKH 3aITUChIBACTCS B BHIE [7]



7)= \/h lo(kR)us (k) olKzZ +
Vb e A i R ) @

[Torennuan (4) 3anmvcad B IAJIMHAPUICCKON CHCTEME KOOPAWHAT, OCh KOTOPOU
COBIIAJA€T C OCHI0 HAHONPOBOJNIOKU. B ¢opmyne (4) R u L — pamuyc u pnuna
nanonpoBosoku, K=|k,| — npomonsHoe BommoBoe umcio, lo(kp) m Koy(kp) -

+
MoaupuMpoBanHble (QyHkuuu beccens, ay u @, - omeparopbl POXICHUS H
z z
YHUUTOXXCHHUS TUIA3MOHA, () - IUIA3MEHHAsI 4aCTOTa MeTaa.

3aKoH AUCIICPCUH (JCO (k) OJHOMCPHBIX IMOBEPXHOCTHBIX IINIA3MOHOB CJICAYCT U3

YCJIOBUM HENPEPBIBHOCTH IOTEHIMANa W HOPMAJIBHBIX COCTABIIOLIUMX BEKTOpA
DNEKTPUYECKOM HWHIAYKIMM Ha TOBEPXHOCTH HAHONPOBOJIOKU. Ecnmu Marepuan
HAHOTIPOBOJIOKH OIHUCKHIBAETCs 00001eHHON Moienbio Jpyne-Jlopenia, 1ist 4acTOThI
MOBEPXHOCTHOTO TJIAa3MOHA MOJTy4aeTcsl cieayroniee Beipaxenue [8]
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2(k) = | €., +24 lo(kR) Ky(kR)

(‘00 p| ’
KokR) (kR
rac € - BBICOKOYACTOTHAsA AUDJICKTPHUYICCKAs IIPOHNLIACMOCTDb
HAHOINIPOBOJIOKH, &y -  JOUAIEKTpUYECKass  IPOHULAEMOCTb  OKpYXaroUleu

HAHOIPOBOJIOKY cpefbl. [ ympoieHus 3agadyd MOXHO NpeHeOpeub pasairndueM
audsiekTpudeckux mporutaeMocteil KT U CTEKITHHON MaTpHUIBL.

Wcnonws3yst Beipaxkenus: (2), (3) mns BOJHOBBIX (YHKIUH, pacKiaabiBas
MOTEHITHAIT MJIa3MOHHOTO 1oJIst (4) B Pl B OKPECTHOCTH COOTBETCTBYIOIIETO y3j1a
PELICTKH, a TAK)KE YUUTBIBAs, YTO MPH HOPMAILHBIX YCIOBHUSX YHCIIO MJIa3MOHHBIX
coctostauii N =0, 111 MaTpUYHOTO 3JIEMEHTA OIeparopa 3KCHTOH-TIA3MOHHOTO
B3aUMOJICHCTBHS, BXos1iero B Gopmyiy (1), monygaem

Vi =(W| N, +3 - eZV(ri) Nkz‘w0>:

:RZF; CRiRjJAe\\ra/I(rl)a\Fg(rz)D--@\F/eL (rn) _eZ[W(Ri)"'DW(Ri)mi] X
XAq\Q/l(rl)a\Fﬁz(rz)EJ.ﬂagj(ri)a\Fﬁj(rj)EI..Eb\FﬁN(rN)dldrz...drN.

3nech \/\/(Ri):<NkZ 0 +1M N, ,0> — MAaTpU4HBIA JJIEMEHT oOIeparopa
MOTEHIMAJIA IJIa3MOHHOTO NOJIsl, BBIYMCIICHHBIN A1d y31a R;.

Cnenyer oTMeTUTh, 4TO (DYHKIMM BaHbe CHIIBHO JIOKAIM30BaHbI B IIpeleiax
COOTBETCTBYIOIIMX IJIEMEHTAPHBIX A4YEEK, MO3TOMY IPOU3BEACHUS agj (ri )a\éj (ri)



paBHbl Hymo s Bcex R; #R; . VYkaszaHHas Jokammsaius TaKkKe IPUBOAUT K

MajJOCTH OOMEHHBIX MHTErpajoB, MPEICTABISAIONIMX CO0OM YacTh 3KCHTOH-
MJIA3MOHHOTO B3aMMO/JICHCTBUS, CBA3AHHYIO C KOPpPESUEH ABMKCHUS 3JIEKTPOHOB.
Kpome TOro wuHrerpanel, couepkaliue W(Ri) oOpamjatoTcss B HOJb M3-32

OpTOrOHANBHOCTU (QYHKIMI BaHbe 30HBI NPOBOAMMOCTH U BAJICHTHON 30HBI.
BbINoIHUB MHTErpUpOBaHUE 110 KOOPAMHATAM JJIEKTPOHOB, U, 3aMEHHUB CyMMY IIO0
AYeiikaM MHTETPUPOBAHHEM IO HEMPEPHIBHBIM MEPEMEHHBIM Orubaromen QyHKIUHU

Z - U_lde , MATPUYHBIN AJIIEMEHT Mpeodpa3yeM K BUILY
R.

Vi=po YR RIIWR)OR ®)

II€ BBEIEHO O0O3HauYeHHE pVC:—ej q\éT (r)r a,gi (r)dr - munombHeI MoMeHT

repexo/ia MeXAy COCTOSIHUSIMU BaHbe 30HBI MPOBOAMMOCTH Y BAJICHTHOU 30HBI.

OnpenenuM BuUA OruOaronieil BOTHOBOW (DYHKITMU SKCHUTOHHOTO COCTOSIHHS
LIJ(R,R) , cumrtasi, yto dKcutoH B KT Haxomurcs B OECKOHEYHO TIIyOOKOM
NoTeHUHAIbHOU siMe. [lpu 3TOM mNOTEeHUManbHAs SIMa OTPAHUYMBAET JIBUIKEHUE
DKCUTOHA KAaK LEJOro, U HE BO3MYLIAET OTHOCUTEIBHOE ABHIKCHUE JIIEKTPOHA H
neipku. Jlns chepuyeckoit KT BomHOBas (yHKIHS SKCUTOHHOTO COCTOSIHHSI B
CHUCTEME KOOPJMHAT, CBA3aHHOMU C LIECHTPOM MAacCC 3JIEKTPOHA U JBIPKU 3aMUCHIBAETCA
B Bue [1]

LI',(r el h) = q) nlm(x)q) n'I'm' (X)’

rac X:re—rh - paauyC-BC€KTOP OTHOCHUTCIIbHOI'O JBHIKCHHA OJJICKTPOHA H

ABIPKH, X :( g .+ Ny h)/ (me+ mn) - paanyC-BEKTOP LEHTPA MACC 3KCUTOHA, Myp) —
>bbextiBHas Macca smekTpoHa (abIpku), §,m(X) - BomOpOTOMONOGHAS BONHOBAS
dynkuus obvemuoro skcurona, ®,.s(X) - BomHOBas ¢ymkums skcutoma B

O0EeCKOHEYHO TTyOOKOH chepruecKd CHMMETPUYHON MPSMOYTOJIBHON MOTSHIIMATBLHON
sMe.

Tak kak KooOpAMHATA 3JIEKTPOHA (IBIPKH) MPUOJIM3UTEIHLHO PaBHA KOOPIAMHATE
y371a, KOTOpPOMY OTOT OJEKTPOH (#bIpKa) NpUHAUIEKHT, T.e. R=r =r, , TO
oruOaroiasi BOJHOBass (GYHKIHsI, BXOJAIIass B MaTpuuHbiid seMeHT (5), mpuHuMaet
BUJI l1—’(R,R) = ¢n|m(O)CD n'|'m'(R) . 3aMeTuM, 4YTO BOJOPOJONOJ00HAS BOJIHOBAs
byHkus, He oOpamaromiascss B HOJb B Hadalle KOOPAMHAT, 3TO (YHKIHS S-
COCTOSIHUSI, T.€. YIJIOBOW MOMEHT OTHOCHUTEIHLHOTO IABUKEHUS DJICKTPOHA U JBIPKH
pasen my;r0 (I = 0,m=0) [1].

C yderom ckazaHHOTO BbIpakeHue (1) mist ckopocTr niepeHoca sueprun ot KT
K HaHOITPOBOJIOKE MOKHO MPeo0pa3oBaTh K CICIYIOIIEMY BUIY
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e p=\/d 2+r% siAB+ Ar sirPcosp , d — paccrosHHE MEXAY OCHIO
[ATUHAPUYECKONW TMPOBOJIOKH M IIEHTPOM KBAHTOBOW TOYKH, [ — pacCTOSHUE [0
[IEHTpa TOYKH, O W (Y — TONAPHBIA W a3uUMyTadbHBIA yriabl. OCh X TPOXOIWT
HEePIEHINKYJIIPHO OCH HAHOIPOBOJIOKH (OCH Z) yepe3 LEHTP KBAaHTOBOM TOYKH, Kak
noka3aHo Ha pucyHke 1. Muterpan B (6) 6epercst mo 00beMy KBAHTOBOMH TOYKH.

DHeprusi 3KCUTOHHOTO COCTOSIHHS OTIPEICIISICTCS PABEHCTBOM [1]

e L n’?

nQ=E, - 7
J 2e§h2n2 2MR? (7)

rae Ey — mmpuna 3anpeneHHoi 30Hb B 00bEMHOM MOJIYyNIPOBOAHUKE. BTOpoil
uiieH B (7) IaeT PHEPTUIO CBS3M 0OBEMHOTO SKCUTOHA, B HEM |l - IPUBEACHHAS Macca
AJIEKTPOHA U JABIPKH, € — CTATHUECKAsl AUAJIEKTpUUECKasl IPOHULIAEMOCTh MaTepuaa
KT. Tperbe cmaraemoe B (7) ecTh SHeprusi 3KCHUTOHAa Maccoii M (cymma macc
DIIEKTPOHA W JIBIPKA) B OECKOHEYHO TIyOOKOW ceprueckn CHUMMETPUIHOM
MPSAMOYTOJIBHON NOTEHIMANIBHOU sIM€E, Ry —pasinyc KBAaHTOBOW TOYKH.

B mMpoKO30HHOM NOJYIPOBOJHUKE XJOPHUIA MEIU SHEPTUs 3aIlpelleHHON
30HBI cocTaBisieT Ey =33 aB. Yto0Osl nepeHoc sHeprun o1 KT Kk HaHOmMpOBOJIOKE

ObLI BO3MOXEH, HEOOXOAMMO PAaBEHCTBO OJHEPrHiMl SKCHUTOHA M OJHOMEPHOTO
MOBEPXHOCTHOTO IJIa3MOHA. DTO YCJIOBHE MOXKHO BBINOJHUTH, €CIH B KauyeCTBE
MaTepuaga HaHOIMPOBOJOKH BBIOpaTh cepebpo. Hamu Obltn mpoBeneHBI pacyeThl
CKOPOCTH TYIIEHHUS SKCHUTOHAa B KBAHTOBOM TOUYKE XJIOpUIa MU cepeOpsHOu
HAHOIPOBOJIOKOM MPH Pa3IMYHBIX '€OMETPUUECKUX IMapaMeTpax paccMaTpHUBaeMoOn
cucteMsl. [Ipy MomenupoBaHUU MBI UCTIONB30BAIM CIEAYIOIINE 3HAYCHUS BEJIMYUH,
XapaKTepU3YIOINX KBAaHTOBYIO TOYKY, HAHONPOBOJOKY M CTEKIIIHHOE OKpPY)KEHHE.
OHeprust  O00BEMHOr0  IJIa3MOHAa U BBICOKOYACTOTHAS  AMAJIEKTpUYECKas
MPOHMLIAEMOCTb  Cepebpa NMPUHUMAINCh paBHbIMH /iy =92 5B, €, =37 [8].
JlusnekTpudeckas MPOHUIIAEMOCTh CTEKJIa BbIOMpanach paBHOU €y = 4.2. 3HaueHUs
CTaTHUYECKOM TUANEKTPUUYECKOW MPOHUIAEMOCTH, 3(PPEKTUBHBIX MacC IIEKTPOHA U
neipkn B oobsemHoM CUCI O6pamuce n3 monorpadmm [1] (€, =595, m, =05m,,

m, =1.6my).

Hamu Obim  paccuurtansl  ckopoctu mepenaun  sHeprum  oT KT



HAHOTIPOBOJIOKE B Cllyyae Mepexofa KBAaHTOBOM TOYKHU M3 SKCUTOHHOTO COCTOSIHHS,
XapaKTePU3YIOIIErocss KBaHTOBbIMH 4yuciaamu N=1, [=0 mms oTHOCHTENBHOTO
JBYOKEHHS dJIeKTpoHa U JAbIpku U N'=1, |'=0 nms ABMOKeHUs SKCUTOHA Kak II€JIOro, B
OCHOBHOE cocTosiHue. Ha pucyHke 2 mpeacTaBlieHbl AUCTAHLIMOHHBIE 3aBUCUMOCTHU
CKOpOCTH Tepellaud YHEePruu, paccuntanubie mo gopmyse (6). B pacuerax pammycs
KBaHTOBOI Touku Ry 1 HanompoBosioku R nmpunumanuce paBasiMu Ry=3 uM, R=3 HM™.
JIMIIONBHBI MOMEHT IIEpeXOoJa JJIEKTPOHA MEXKIYy 30HOW NIPOBOAMMOCTH U
BAJICHTHOW 30HON BBIOMpancs paBHBIM Py = 0.6e CI'COEM [9]. Ilockombky
HaIIPaBIICHUE Py ONPEIEIAETCS CUMMETpUEN KpucTamumueckoit pemetku KT, umeno
CMBICJI CPAaBHUTH CKOPOCTH 3HEprorepefadyu Uisi pa3HbIX OPUEHTALMKN JUIOJBHOTO
MOMEHTA.

W3 pucyHka BHIHO, YTO CKOpPOCTHU MEpEeAaud SHEPTruu Ui Cciydas, KOrjaa
JUITOJIBbHBI MOMEHT IIEPEX0a IEKTPOHA MEXKIY 30HOU IPOBOJAUMOCTHU U BaJICHTHOU
30HOW OPHEHTHPOBAH BIOIb oOceld X wim Z (pucyHOK 1) BBIIE CKOPOCTH,
YCPEIHEHHOW TI0 HAINpaBJICHUSM Py (IpH yCpeIHEHUM Mpearnoarainach, 4To BCE
HANPaBJICHUS Pyc PABHOBEPOATHBI). ITO OOBSICHAETCS TEM, YTO CKOPOCThH MEPEHOCA
SHEPTUH, COIMPOBOXK/IAIOIIETOCS POXKJIEHUEM aKCHUAJIbHOCUMMETPUYHBIX
MOBEPXHOCTHBIX IUJIA3MOHOB, oOOpaimaercs B HOJb JJIS Cly4as OpHUEHTALMU
IUIOJIBHOTO MOMEHTa Tnepexoda BaoJib ocu Y. Takxke cieayer OTMETUTh, UTO
HaOmonaercst Oosiee  pe3kass 3aBUCHUMOCTb CKOPOCTH TYIIEHHS 3KCUTOHHOIO
COCTOSIHUSL OT paccTosHus d MEXAy OChbl0 HaHOMpPOBOJIOKM U IieHTpoM KT, dem
3aBUCUMOCTh CKOPOCTH MEK30HHOM pellakcallii KBaHTOBOW TOYKH, PACCMOTPEHHOM
B pabore [10]. Kak yka3siBaercs B [1] mepexomabl 3JIEKTpOHA B KBAHTOBOH TOYKE
00Jagat0T KOHEYHOW CHEKTPAIbHOW MIMPUHOU, M JIeIbTa-(yHKIIUIO, BRIPAKAIOIIYIO
3aKOH COXpAHEHHs DHEPTUU M BXOIANIyl0 B ¢opmyiny (6), MOKHO 3aMEHUTH
gopeHianoM. CTemneHb MEpeKphITUA JIOPEHIMaHAa C OCTaJbHOM  YacTbhio
NOJBIHTETpaNIbHON (yHKIMH B (6) 3aBUCHT OT MapaMeTpOB MOJAETH H ONPEAeseT
3HaYeHHUe CKopocTu nepenaun sHepruu [10].

Ha pucynke 3 n300pakeHbl 3aBUCUMOCTH CKOpOCTH nepenauu sHepruu ot KT
K HaHONPOBOJIOKE OT paJuyca KBAaHTOBOW TOYKHM MPU MOCTOSHHOM PaCCTOSHHUU
mexay 1eHTpoM KT u ocbro HaHONpoBosiokH d=7 HM. Paguyc HaHOTPOBOJIOKH OBLI
TakKUM K€, Kak B MpeplAylieM ciydae. PacdeTbl MOKa3bIBalOT, YTO CKOPOCTh
nepenayn SHEPTUu JOBOJBHO PE3KO pacTeT ¢ yBenuuenueM paauyca KT.



Puc. 2. /IluctaHIMOHHBIE 3aBUCUMOCTH Puc. 3. 3aBUCUMOCTH CKOPOCTH TYIICHUS

CKOPOCTH TYIIEHMSI 5KCUTOHHOTO COCTOSIHUS AKCUTOHHOTO cocTosiHus KT

KT HaHONIPOBOJOKOM 7151 pa3HBIX HAHOIMPOBOJIOKOW OT €€ pajinyca JJis pa3HbIX
OpHEHTALNI AUIIOJIBHOIO MOMEHTA IEPEeX0/a: OpHUEHTALMM IUIIOJIBHOTO MOMEHTA Mepexoa.
HITPUXOBAsI IUHUSA — Pyc || X TyHKTUpHAsS O603HaueHne KPUBBIX TAKOE XK€, KaK Ha PUC.
JHHUSA - Py || Z crutomHast TuHUS — 2

yCpeIHEeHHEe M0 OPUEHTAIUSIM.

Takum o0pa3oM, B JaHHOW paboTe MOKa3aHO, YTO CKOPOCTh TYIIECHUS
skcuToHHOro cocrostHust KT xmopupa meaw cepeOpsiHOM HAaHOMPOBOJOKOW B
3aBUCUMOCTH OT TI'€OMETPUYECKHX I1apaMeTPOB CHUCTEMBI MOXET IPEBOCXOAUTH
CKOPOCTb M3JIy4aTeJbHOM peKOMOMHAIMK 53JeKTpoHa U Jblpku. [losToMy mnpu
aHaJIM3€ ONTHYECKUX CIIEKTPOB HAHOCTPYKTYp, COJEpXKAIIUX KBAHTOBBIE TOYKH H
IPOBOJSIIME HAHOIPOBOJIOKH, HEOOXOJUMO YYMTHIBATh BO3MOYKHOCTb TYILIEHUS
OKCUTOHHBIX cocTOsiHUM KT poBOgHUKOM.

HccnenoBanue BbIMONHEHO Tpu (uHaHcoBoi moanepkke PODOU u
npasutenbeTBa Opendyprekoii o6actu (mpoekt Ne 14-02-97000).
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