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Ta XBWIBOBHMX (DYHKIH eNeKTpoHa y CKIauHill IUIiHAPHYHIN HamiBnpoBinHukoBii (GaAs/ A'xGa1. XAs)

HAHOTPYOL, pO3TAalllOBaHId y 3OBHIMIHBOMY OJHOPIJHOMY MAarHiTHOMy momi. JOCHi/UKeHO 3aiexHOCTi
€HEPreTHYHOro CIEKTPa BiJf TeOMETPUYHUX XapaKTePUCTHK HAHOTPYOKH Ta BEIMUMHU IHIYKLi1 MarHiTHOrO 1oJs.
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Beryn
CydacHi  TEOpeTMYHI Ta  CKCIIEPUMEHTAJIbHI
TOCHIIKEHHS PI3HOMaHITHUX HaHOT€TEPOCUCTEM

BiJIIrpaloTh MPOBIAHY poib Yy (i3WIl HamiBIIPOBITHHUKIB.
Ile 3ymoBieHO HOBUMH (DI3UYHHUMHU BJIACTUBOCTIMHU
HAaHOCTPYKTYp Ta TIEPCHEKTUBAMH 1X HPAKTUYHOTO
BUKOPHCTAHHS B SIKOCTI 0a30BUX €JIEMEHTIB TyHEIbHHX
HAHOJIO/IB, HAHOTPAH3UCTOPIB 3 BHCOKOI PYXJHBICTIO
€JIEKTPOHIB, BUCOKOE(EKTUBHHUX CBITIOBUIIPOMIHIOIOUHX
TIpUIIaIIB, (OTOCTEKTPUIHUX MIepETBOPIOBAYIB,
HAHOCEHCOPIB VISl JIarHOCTUKU Pi3HUX OlONOriYHHUX 1
XiMiYHHX 3'€MHaHb [1].

[HTeHCMBHMI  pPO3BUTOK  HAHOTEXHOJIOTIH  JaB
MOXIIUBICTh CTBOPIOBATH HOBI HAHOCHUCTEMH 3 UYITKHMHU
TeOMETPUUHUMHU ¢dbopmamu. 30kpema,

eKCIIePUMEHTATOpaMU BXe CTBOpEHi mpocTi (3 OJHi€EH
KBAaHTOBOIO SMOIO Ui enekTpoHa) [2, 3] Ta ckiajHi
(6aratosiMui) KkinmpkamiapoBi [4,5] HamiBIpPOBIAHHKOBI
HAHOTPYOKH. [/ TaKMX HAHOCUCTEM y pobotax [6 - 8]
Oyna moOyqoBaHA TeEOpPisl CHEPrEeTHYHOI'O CIEKTpa
CNICKTPOHIB, JipOK, (DOHOHIB Ta B3aEMOMIl IHUX
KBa3i4YaCTHHOK MK CO0OI0, sKa JOCATNIa HE TLIBKH
SKICHOTO, aje #  KUIBKICHOTO  y3TO[DKCHHSI 3
€KCIIEPUMEHTAIbHUMH JaHUMH.

3HaYHUI BIUIMB Ha CHEKTPH KBA31YaCTHMHOK YUHATH
30BHIIIHI TOJS, 30KpeMa, 1 MOCTifiHe MarHiTHE MoJje, B
sSK€ MOXYTb OyTH TOMillleHi HaHOCTpYKTypu. Ilpm
HaKJIaJaHHi 30BHIIIHBOTO MarHiTHOT'O L
€HEPreTUYHHI CIIEKTpP €JIEKTPOHIB Y HaHOTpYOLl Tenep
(hopMyBaTUMETHCSl HE TUTBKH 32 PaxyHOK IIPOCTOPOBOTO
0oOMeXeHHsI HOCIIB 3apsity, aje i BHACIIIOK MarHiTHOTO
kBaHTyBanHs JlaHmay. BpaxyBanHs 000X YWHHHKIB
MPUBOIUTL JO HOBUX 1 IIKaBUX OCOOJUBOCTEH B
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CICKTPOHHOMY  €HEPreTUYHOMY CIeKTpi Ta Horo
3aJICKHOCTI BiJl TCOMETPHYHHX MapaMEeTPiB HAHOCHCTEMHU
1 BEJIMYMHY 1HIYKIIT MArHITHOT'O TIOJISI.

3ayBakuMO, IO JJIS MPOCTHX HAIiBIPOBIIHUKOBHX
KBaHTOBHMX JPOTHH NWIHAPUYIHOI (HOPMHU TNHUTAHHS
BIUIMBY MATHITHOTO TIOJS Ha CHEPIreTHYHI CIEKTPH
KBa31YaCTHHOK BHMBYEHE JOCUTH JeranphHo [9- 10].
OpHakK, HACKUTBKM HaM BIiZIOMO, TEOPESTHYHHUX POOIT, IO
CTOCYIOTBCS  CKJIAMHHX IWIHAPUYHUX HAHOTPYOOK,
MTOMIIIICHUX Y MarHiTHE T0JIe, HEMaE.

Tomy Metoro maHoi pobOotu € moOymoBa Teopii
CHEPreTHYHOr'0  CIEKTpa Ta XBHWIBOBHX  (DYHKIIH
€JIEKTPOHA y CKIAaAHIM IWIIHIAPUYHIA HaHOTPYOIl Ha

OCHOBI HamiBIpoBigHKUKIB GaAs/ AIXGaj_. XAS 1 (0)
po3TalIoBaHa B 30BHIIIHBOMY OJHODPITHOMY MarHiTHOMY
1

nom 3 iHaykuiero B. Ilpum mpomy Oyme mocmimkeHO
3aJIOKHICTh ~ PO3MIPHO-KBAHTOBAHUX  CHEPreTHYHHX
€JIEKTPOHHHUX PIBHIB BiJI TEOMETPHUYHUX IapaMeTpiB
HAHOTPYOKHM Ta BEIUYMHH 1HIYKIIIi MATHITHOTO TTOJIS.

|. Teopis cnekTpa i XBHJILOBHX
(pyHKILiH eJTeKTPOHA Y CKIAIHIN
NWIHAPUYHIA HAIBIPOBITHUKOBIH
HAHOTPYOLI, IKa PO3TAlIOBAHA B
NMOCTiHHOMY MarHiTHOMY IOJIi

Y poboTi JOCHIKYETHCS HAHOCHUCTEMA, IO €
CKJIaTHOIO LT HIPUYHOIO HAITiBIIPOB1THUKOBOIO
HAHOTPYOKOr0. BoHa CKIIaa€eThes i3 KBAHTOBOTO JIPOTY

(r O) (cepemoBuie "0"), TOHKOrO HamiBIIPOBIIHUKOBOI'O
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Puc. 1. FeOMeTpI/IlIHa Ta CHCPreTUYHa CXeMHu

CKJIaJTHOI IIMJTIHAPHUYHOI HAHOTPYOKH.

nrapy — 6ap’epy (D) ("1") ta nanorpyoku (h) ("2") y
soHimHbOMY  cepemouin  ("3")  (puc.l). [lama
HaHOCTPYKTYPA PO3TAIIOBAHA B MOCTIHHOMY MarHITHOMY
moiti, BekTop iHAykuii ( B) skoro HampaBiieHHH Y3710BXK
i1 akciaympHOT oci.

OCKIJIBKY TIOCTiHHI I'paToK (aO’al) Ta JieNeKTPUYHI

MPOHUKHOCTI (g0, £1) CKIAMOBHX HAHOCHCTEMH CJa00
BIJIPI3HSIOTHCSA MiXK COOO0, a caMi po3MipH HAHOCHCTEMHU

110 rO,D,h > ao(al) ,
CHCPTCTUYIHOI'O CIICKTpa C€JICKTPOHA MOXXHA BUKOPUCTATH
HaOmKeHHs: epekTuBHUX Mac (M) Ta MPAMOKYTHHX

noreHmianie (U ). Omxke edpektuBHi Macu Ta
MIOTEHIIaJIbHI €Heprii eeKTpOHa BBAXKAIOTHCS BIJOMUMHU
y BCix o0macTsax CKiIagHoi HAaHOTPYOKH, 1 B
LWWTHIPUYHIN cucTeMi koopauHat 3 Biccto OZ y3moBxk
aKclaJbHOI OCi HAHOCHUCTEMH BU3HAYAIOTHCS TaK

Taxi, TO JUI1 PO3pPaxyHKY

Vo =Vp =0,

™M =V =U,
l'aMinbTOHIaH eNEeKTpOHAa Y KOXHIH 13 olnacrei
CKJIaIHOT HAHOTPYOKH Ma€ BUTIIS
) o 1 ) Iry2
Hj=—"(p- aA)" +
1= (b k)

Ly .
ne —3apsan enekrpoHa, A(r) — BEKTOPHHM MOTEHIiA

Ofr £r0, r1£r £r2

u(r)=j )

r0£r £r1, r >r2

(j=01,23 (2

MAarHiTHOIO TOJIs,, SIKMH Yy JAHOMY BHIAIKy IOLUIBHO
3aMucaTH y BUMIISAI CUMETPUYHOT KasliOpOBKU

L(F):;[Er;' r]. 3)

3 ypaxysauusMm (3), raminmeToHian (2) vy
LWWIHIPUYHIN cucTeMi KoopAWHAT HaOyBae BUIIISALY:

2 2 2 2,2 2
1 € 1 0 u
|—)|j (N=—" & hzaeLz+f1+ 12 L2+L2_+|hqsl+&g+vj (i=0,123), (4
2mj ) 1 rqr qf 2 g af 4 g
P03)B’ 30K CTauic()I_{;lpHoro piBHﬂHHzI_])Hpez[iHrepa 1e K — akciamnmuii KBa3iiMITyJIbC;
Hj(r f.2Y J (r.f,z2=EY J (r.f,2), m=0, +1, +2,... - MargiTHe KBaHTOBE uucio, L —

(J :Oy 11213)1
JIOLTBHO ITYKaTH y BI/II‘J‘IHI[i

©)

ikz_inf

FR”‘ K(r)ee ™,

(j=0,1,273),

Y(J)(r) -
(6)

Jec

(8)
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Benn4rHa ePeKTHBHOI 00JIaCTi PyXy €JIEKTPOHA B3IOBXK
akciaJlbHOI OCi HAHOTPYOKH.

[Mixcranoska (6) y (5) mae MOXIMBICTH BiIMiIUTH
3MiHHI Ta OTPUMATH PiBHSHHS ISl pa/iiaibHOI XBUIHOBOT

¢byHKIiT

0 u . -
K i+va(r)gR,§i|2(r)=ER,£4|2(r), (1=0123 (1)

omucye e(QeKTHBHHI IMOTEHIal, B SKOMY PyXaeTbCs
€JICKTPOH Y MarHiTHOMY ITOJIi.

Pigusias (7) po3B’sI3ye€ThCs TOYHO y BCiX 00OMAcTsIX
CKJIaTHOI HAHOTPYOKU



O.M. Maxaneus, B.1. I'yiryn, H.P. Iromak

AQ0r-¢ & o] A0 i

_x(r)

m
rRD (=e 2 [x(r)]2"

€
o, &
e

x(r)
[x(r)] 2

R (r)=¢

i e 2 +1
ea;zukgai
e

R (1) =

2] B‘g’ng

Tyr
Lo.m, 1 & h2k? ¢
< O
2 20
m B 2
—+—— X(r ——r , 10
= (1)gJ0 2 X0 (10)
B
W((:O’l) :L — UKJIOTPOHHA  YacToTa, Lk -

Mo

y3arajmpHeHui moniHoMm Jlareppa, Uk — KOH(IFOeHTHA

rinepreoMeTpuyHa QyHKIiS.
YMOBU HENepepBHOCTI XBWIBOBUX (YHKLIH Ta
BIMOBITHUX IIOTOKIB TYCTUH HMOBIPHOCTEH Ha BCIX

TPHOX MeXax HaHocuctemu (I =T o'’ 2)

1 =(i +1
: (J)(Ir j):R(J ) (1 )
| '+1
R w_UD ()
———— =
J\ mJ ﬂr r=r. mj+1 ﬂr ‘r =r .
1 J J
(1=0,12) (11)
pa3oM 3 YMOBOIO HOPMYBaHHS
¥ 2
()‘Rmk(r) rdr =1 (12)
0
BH3HAYaIOTh yCI HEBIOMI KoedillieHTH A(J) B(J)
mk’ —mk

(=0,1,2,3), wo Bxomars y (9), a omxe, i aHamiTHYHI
() (r

Y ny mk (r) Ta

JMcTepciiiie PiBHAHHSA, PO3B’SA3KU SKOIO HYMEPYIOThCS

n =L2.. i

BUpa3H ISl XBWIbOBHX (DyHKIIH

pa):[iaJ'H)HI/IMI/I KBaAaHTOBUMH YHCJIAMH
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BU3HAYAIOTH CIIEKTP eHeprii ( Enr m(K) ) enexrpona.

1. Anani3 Ta 00roBopeHHs pe3y/bTaTiB

POSanyHOK CHCPIrCTUYHUX CHCKTpiB CJICKTpOHA

Enr m(k) BHKOHYBAaBCS JUIS CKJIaJHOI HAaHOTPYOKH,

OCHOBOIO 5IKOi € HamiBrpoBimHukn GaAs/ AIXGaj_. 3 As

3 MarepiaJbHUMHU

my = 0.063m, m = (0.063+0.083x) my),
UO =057 (1.155X + O.37X2) eB ( My — maca BIJIBHOTO

napaMeTpamu:

eNICKTPOHA Y BaKyyMi).
Ha puc. 2 300pakeHo 3aneKHOCTI eHeprii ( Enr m)

eNeKTpoHa Bix pamiyca (r O) BHYTPIIIHBOI JPOTUHU MPH

k =0, ¢ikcoBaHMX TOBIIMHAX HAHOTPYOkm h=4{] ,

mapy — 6ap’epy D = 4aGaAS’ koHmenTparii X =0,4 ta

PI3HUX 3HAYEHHSX IHAYKIIi MarHiTHOrO MOJIS: B=0
(puc. 2,a), B=10Té (puc.2,6), B=20Té (puc.2,B),
B =30T¢ (puc. 2,1).

3 puc. 2,a BUIHO, IO 3a BiJICYTHOCTI MAarHiTHOIO
nojis Ta npu I = O y HaHOCHCTEMI € CKIHUCHHE YHCIIO

€HEepreTUYHUX pIiBHIB, sKi, NPUPOAHO, 30iraroTbes 3
PIBHSIMU €NIEKTPOHA Y TPOCTi HAHOTPYOLI TOBIIMHOIO
h.

3 TOSBOIO KBAHTOBOi JPOTHHH Ta 30UIBIIEHHSM ii
paniyca (ro) y HAHOCHUCTEMi 3'SBIIAIOTHCA HOBI

€JIEKTPOHHI €HepreTUuHi piBHI. BCi BOHM 3MILyIOTBCS B
00JIacCTh MEHIIMX E€HEpriid, yTBOPIOIOYH JBi cepil piBHIB
3a Mar”HiTHUM KBaHTOBUM 4uciioM M: mM=0, m=z+1.
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Puc. 2. 3anexHicTs eHeprii eneKkTpoHa Enr m Bix pagiyca (r O) BHYTPIIIHBOT IPOTHHU NPH (PiKCOBAHUX TOBIUHAX

miapy — 6ap’epy D = 4aGaAs Ta HAaHOTPYOKH h = 4nm , kornenTparnii X = 0,4, k =0 Ta npH pi3HUX 3HAUCHHIX

inmykuii marnitHoro nons B: B =0 (puc. 2,a), B =107z (puc. 2,6), B = 207z (puc. 2,8), B =307z (puc. 2,r).

Cepii piBHIB i3 |m| 3 2 OynyTh IUJIKOM aHAJOTIYHUMH /10
THX, 110  TpUBeNeHi  Ha
PO3TaIIOBYBaTUMYThCS BOHHU
BHCOKOEHEPTeTHYHIl 00J1acTi CeKTpa.

EnexTtponHi eHeprernyHi piBHI 5K it M=0, Tak i

OZlHAK
OLJIbIII

puc. 2,a,
y

it Mm=x1 3i 30iIbMEHHIM "o €BOJIIOI[IOHYIOTh TaK,

IO y TXHIX CHEKTpax 3’ IBISIOTHCS aHTUKPOCIHTH. SIBUIIE
AQHTUKPOCIHTY 3YMOBJIEHE €(EKTOM pO3IITOBXYBAaHHS
€HepreTUYHUX PIBHIB BHACIIJOK TYHEIBHOTO 3B'sI3KY

"o i
HAaHOTPYOKOIO h dYepe3 CKiHUCHHHH ITOTEHI[ATBLHUMA

MDK BHYTPIIIHBOIO  JIPOTHHOK  pajiyca

0ap’€p TOBIIMHOIO D. Ha tux ninsukax sanexnocreit

Enr m Bix Mo A€ €HEeprisi eJeKTPOHa NPAaKTUYIHO HE

3MIHIOETHCS, KBa3i4aCTHHKA JIOKAJI3YEThCS B IIPOCTOPI
HaHOTpYOKH, ToBmMHOIO h. Ti sk obnacti 3MiHK I o Ae

eHepriﬂ CJICKTpOHA MIBUJKO S3MCHINYETHCA 31
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301IbLICHHSIM Mo BiJIMIOBIIAIOTH CTaHaM, Iepe0yBalodn

B SIKHX, €JIEKTPOH 3 OJIM3BKOIO /10 OJMHUIII HMOBIpHICTIO
3HAXOIUTHCS Y BHYTPILIHIN IPOTHHI.

Hosi i 11ikaBi 0COOIMBOCTI B €HEPIETHYHOMY CHEKTPI
€JIEKTPOHA 3'SIBJISIOTHCS NPU "BMHUKaHHI  OIHOPITHOTO
MAarHIiTHOTO 1oJjis 3 iHAykuiero B (puc. 2,6 —2,r).

Skmio y Bunagky B =0 (puc. 2,a) BCi eHepreTuuHi

piBHI 3i 30UIBIICHHSIM "o 3MILIYIOTBCSL Y 01K MEHIIHX

SHeprii 1 HaOMIKAIOTBCS JO JHA KBAaHTOBOI SMU
(cepenoBuine GaAs), To mpu B! O e Bxe He Tak. Bei

eHepreTHyHi PiBHi 13 pi3HUMH KBaHTOBUMH YHCIAMH Ny

Ta M EBOJIOI[IOHYIOTh TakK, IO 31 30LIBIICHHIM "o
BOHHM MEPEXOAATh Yy CHUCTEMY CKBiJUCTAHTHHUX PiBHiB,
€Heprisi SKUX He 3aJeXKHUTh BiJ "o (puc. 2,6 —2,r). i

piBHI, M0 HYMEPYIOTHCS KBAHTOBUM YHCIOM N
(n=0,4,2,...), mpupogHbO, 30irarOThCI 13 PIBHAMHU
KBaHTyBaHHA JlaHmay, IO Ma€ Miclle y BHIAAKY
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MacHBHOTrO HamiBHpoBigHuKka GaAS B OIHOpPITHOMY
MarHiTHOMY 1toiti. Le 3po3ymino 3 ¢isnyHuX MipKyBaHs,
r
0
BUSIBIISIETBCS JIOKAJI30BaHUM Y BHYTpIIIHIA APOTHHI, a

aJKe npu BCIIMKUX 3HA4YCHHAX CJICKTPOH

camMa BOHa IpH I ® ¥ nmepexomUTh Y MAacCHUBHUH

kpuctan GaAs.
3ayBakUMO, 1[0 YUM OUIBINA IHAYKIIS MarHiTHOTI'O

OJTS, THM MEHI pajiycu (1 O) BHYTPIIIHBOI JAPOTHHH,

3a SKMX BIAMOBIJHI EHEPreTHYHI  PpiBHI Enr m
nepexofTh y piBHi JlaHzaay.

Sk BUAHO 3 puc. 2,06 — 2,1, ONHOPiIHE MArHITHE MOJIe
3HIMAae  JIBOKpATHE BHUPOKCHHS €JIEKTPOHHOTO
CHEePreTHYHOr'0 CIEKTpa 3a MArHITHAUM KBaHTOBHM

guciom M (kpivm M=0), sike Mae MiClle y BHUIAIKY

B = 0. IIpu mpoMy eHeprii elnekTpoHa y CTaHax |nr 1>

® hwt(:o) gﬁr 210
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E E
Ny Jm
r
Sk BUIHO 3 pHC. 2 "BMUKaHHS MarHiTHOT'O MOJISI IPH

(ikCOBaHOMY 3HAYCHHI ro MHPHMBOIUTL [0 3CYBY

CHEePreTUYHUX PIBHIB En o B 007acTh  OLITBIIMX
r

eHepriﬁ. Taxka HOBCI[iHKa CHCPTCTUIHOI'O CIICKTPAa TaKOXK

IIJIKOM 3po3yMina. AJpKe 30UTBIICHHS BEIUIHHU B
36inmplye BeqWUMHY epekTHBHOro moteHIiany (8), B
SIKOMY PYX@€EThCS €IEKTPOH, & OTXKe, Be/ie IO 3POCTaHHs
Horo eHeprii.

3anexHicTh MarHiTHOTO

DE =g (B* 0)- o (B=0)
€HepreTUYHOro PiBHS BiJ pajiyca (r O) BHYTPIiIIHBOI
ingykmii  (B)

D=43Gans
h=4uu, x=0,4, k =0 300pakeH0 Ha puc. 3.
3 puc. 3 BUAHO, 1[0 MATrHITHUA 3CYB HEMOHOTOHHO

3CyBY
OCHOBHOTI'O

JAPOTHUHU  IIpU pi3HI/IX 3HA4YCHHAX

MarHiTHOro 1mojst Ta  (iKCOBaHMX

3aJIEKUTH BIJ I AOCATAIOYM NEBHHX MiHIMaJBbHUX Ta

MakCHUMajbHMX 3HaYeHb. 1aK, HANOpPUKIAA, [OpH
B =40T¢ (wrTpux-myHKTHpHA KpHBa Ha puc.3) Ta

o= 0 (touka 1 Ha puc. 3) BeJIUYHHA MATHITHOTO 3CYBY

cknagae ~11 meV. Ilpu upOoMy €NeKTPOH BHUSBISETHCS
JIOKATi30BaHUM Yy HaHOTpyOwi ToBummHow h. Ilpu

HACTYITHOMY 3POCTaHHI "o MAarHiTHUH 3CyB 3pocTae,

OCKIJIbKA
MOTCHINATTY

301IBLIYEThCS
(8).
3HAYCHB I () ~4- 5aGaAs (Touka 2 Ha puc. 3), eNeKTPOH

BeMUMHA  €()EKTUBHOTO
TTounnaroun 3

31 Bce OLIBLIOID HMOBIPHICTIO TNPOHHMKAaE B 00JacTh
BHYTPIIIHBOI JPOTHHH, JIe HOro e(pEeKTUBHUN MOTEHINa
(8) wmenmmii. Ile, B CBOH uepry, NPHUBOIUTH O
3MEHILICHHSI BEIMYMHU MarHiTHOro 3cyBy. Ilicist Toro, six
€JIEKTPOH B)K€ 3 OJNM3BKOIO 10 OIWHHUIN HMOBIpHICTIO

Ny -
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i |nr ,-1> HaBiTh SKICHO HEOJHAKOBO 3aJIeKaTb BIJ
paniyca (ro) BHYTPIIIHBOI ApoTHHH. Tak, Hampukiaf,
SIKIIIO €Heprist Ell 31 301IBIICHHSAM o 3MEHIIYEThCS i

0
HaONMKaeTbCsl 10 eHepril hW£ ) /2] mepuroro piBHs

Jlanmay (n =O), TO €Heprist E1_ 1+ XoYa TaKOK

S3MCHINYETHCA, OJHAaK IIpU BCIUKUX ro npamye no

0
eHeprii 3hW£ ) /2] nmpyroro piBasa Jlanmay (n :1).

AHanoriyai MipKyBaHHsI, TPOBE/ICHI Ul €HEPreTHYHHX
CTaHiB 3 IHIIMMHM KBAaHTOBHMM 4YHMCIaMH Ny i m

MPUBOMATh 1O ACHMIITOTUYHUX BHpA3iB I CHEPIii

m 13)

Oz .18
ro®¥ © e g I 20

JIOKaJi30BYEThCS y BHYTpIIIHIA ApoTuHi (Touka 3 Ha
puc. 3), MarHiTHU# 3CYyB 31 30LIBLICHHIM ro fmme

3pocTae, BUXOASYM HAa HACUYEHHA MpPU JOCTaTHBO

BEJIMKUX BEJTMYMHAX pajiiyca BHYTPIIIHbOI JPOTHHH.
Hapemri  3ayBakumo, 10  sK  IIOKa3ylOTh

JIOCITIJPKEHHS] MarHITHUHM 3CYyB NPaKTHYHO HE 3aJISKUTh

BiJ KOHLeHTpauii X Al y cromymi AIXGal_ 3 As.

36 p——
B=10Tn ="
- =
1= = B=20Tn .-
M |--- B=30Tn R
(]
—-=B=40Tn /
=

0 T T T T T T

rO’a'GaAs 100
Puc. 3. 3Banexuicts wmarnitHoro 3cyBy (DE)
OCHOBHOT'O €HEPreTHYHOTO pIiBHSA €IeKTpOHA Bij
paniyca (ro)
(ikcoBaHMX TOBIIMHAX mmapy — 6ap’epy D = 4aGaAs
x=0,4,

k =0 Ta mpu pi3HUX 3HAYEHHSX IHAYKINI MarHiTHOTO
nonsa: B=107z, B=207z, B=3077, B=40Tx .
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BHYTPIIIHBOI ~ JIPOTHMHU  TIPH

Ta HaHOTPpYOkM h =4uu, KOHIEHTpaIli



BrumiB MaruiTHOro mosis Ha eHepFeTI/I‘IHI/Iﬁ CIICKTp CJICKTPOHA...

BucHoBkn

VY HaOmwKeHHI e(EeKTUBHHX Mac Ta MPSIMOKYTHHX

MOTEHI[IAJIiB  MMOOY/ZIOBAaHO  TEOPil0  EHEPreTHYHOro
CIICKTpa Ta XBUJIBOBUX (PYHKINH €IEKTPOHA y CKJIATHIN
LWWTIHIPUYHIN ~ HamiBOPOBIAHUKOBIM — HAaHOTPYOUI B

OJHOPIZTHOMY MarHiTHOMY IIOJi.
[Toka3zaHo, 10 MarHiTHE IOJIC 3HIMA€ BUPODKCHHS
CHEePreTHYHOr'0 CIEKTpa eJICKTpOHa 3a MAarHITHUM

KBaHTOBHMM YHCJIOM M, a BiAMOBiIHI eHepril Enr m Ta

E

JIPOTUHH.

"BMukaHHs" MAarHiTHOrO TOJNS TPUBOIUTH JI0
3MIIIEHHS BCIX EHEPreTHYHUX PiBHIB B 00JIACTh OLIBIINX
€HEeprii, a BeIMYMHa MAarHiTHOrO 3CyBY HEMOHOTOHHO

fy -|mi MO-pi3HOMY 3aJIeXKaTh BiJl pajiyca BHYTPIIIHBOI
T
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O.M. Makhanets, V.I. Gutsul, N.R. Tsiupak

I nfluence of M agnetic Field on Electron Energy Spectrum in Complicated
Cylindrical Semiconductor Nanotube

Chernivts National University, 58012 Kotsiubynsky Str., 2, Chernivtd, Ukraine, e-mail: ktf@chnu.edu.ua

The theory of energy spectrum and wave functions of electron in complicated cylindrical semiconductor
(GaAs/ AIXGal_ XAS) nanotube placed into the outer homogeneous magnetic field is established within the

approximation of effective masses and rectangular potentials. The dependences of energy spectrum on
geometrical characterigtics of nanotube and on the magnitude of magnetic field induction are investigated.

33


mailto:ktf@chnu.edu.ua

