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HocmimkeHo eJTeKTPOHHY 30HHY CTPYKTYPY TBepaux po3dumHiB InAs;Sbi_, MeromoMm JIoKajb-
HOTO MOJEJILHOIO TICeBIOHOTEHINANY. JIokaabHl gedopmalil rpaTKu B3ATO I0 YBATH IIPH PO3PaXyH-
Kax gedopMaliiiHiX MOTEHINAIB, a TaKoXK 3aJIeKHOCTI MIUPUHU 3060pOHEHO] 30HM BlO CKJIAIY &
TBEPIOro po3urHy. BpaxyBaHHA BHY TPIIIHIX JIOKAJbHUX dedopMaliiii Ta KOMITO3UINHHOI HEBIOPAI-
KoBaHOCTH ¥ ciiaBax InAs,;Sbi_, mo3BoJIde KOPEKTHO HOACHUTH 1XHI OCHOBHI OIITHYHI XapaKTepuc-
TKK. BuBYeHO BILUIMB MIAKIAIKKA Ha ONTHYHI BJACTHBOCTI IICEBIOMOPQHUX ILIBOK. [lokasaHo, 1o
BlakcidapHl JecdpopMarliii, AKI BUHUKAIOTH P I[HOMY, ITO-PI3HOMY BILIMBAIOTh Ha 3MIHY ITOJIOKEHHHA

mikis F1, F1+A1, E2 ta E2+A2.

KuamouoBi ciioBa: nceBoonoTeHITsAI, KOMIO3HUINiTHA HEBIIOPAIKOBAHICTD, JIOKa/IbHI, OlaKCigIbHI

nedopmarrl.

PACS number(s): 68.65.4+g

I. BCTVII

Bysbromiannami TBep/Il PO3UNHA 3aMIIICHHAA
InAs;Sby_, w™atore HaliMeHIly mHpUHY 3a00pOHEHOIL
30HEW cepel ycix BukopmcToByBanmx III-V wmamiBmpo-
BIOIHWKIB Ta IXHIX CIIJIaBIB 1 € HEPCIeKTUBHUMH MaTe-
pidaMHi OJd TBEPAOTILABHOI eJeKTpoHiKu. Bomm BH-
KANKAOTh MABHUINEHUH 1HTEpec y 3B'A3KY 3 HIMPOKIM
BUKOPUCTAHHAM B ONTOEJEKTPOHHUX MPUIATAX CEPEI-
HBOTO 1H(pPpAIEPBOHOTO JIATA30HY IIPH CTBOPEHH] 1HPa-
YepBOHUX [IETEKTOPIB, HUSLKOUIYMHIX (PLIBTPIB CHCTEM
3B’ 43Ky Ta Ja3eplB 13 IJIABHOIO MepedyI0BOI0 TOBKMHI
xpui [1,2].

YMIHHA pPO3PaxOBYBaTH EJIEKTPOHHY CTPYKTYpPY Ta
ONTHYHI XapaKTePUCTUKH HAMIBIPOBIAHUKOBUX CILIABIB
€ BaXkJMBOIO TMEPEAYMOBOIO aHAII3y (MISMIHUX ABHII,
IIO CIOCTEPITAITHCA AK V BKa3aHUX MaTepiaiax, Tak
1 B Ipmiagax Ha 1XHIA ocHOBl. Y HEBHPOMKEHHX CILIa-
BaX, OMHAK, YHACIIOK BIICY THOCTH TPAHCIAIIITHOL 1HBa-
PIAHTHOCTH, €JIEKTPOHHI XBHJIHOBI (DYHKINI TPaKTHIHO
IOCUTh cKJanHo obuncioBatu. lla obcraBmaa 3yMmoO-
BIJIA IHTEpEC A0 PI3HOro poay HabamKeHnx maxomis. Ha
IACTs, CIOCTEPEKYBaHl PI3UIHI BEIUINHA He 3a1eKaTh
BiJ meTaJeil yIOpAIKyBaHHA aTOMIB Y CILIaBl i MOKYTH
OyTH TEOpPeTHYIHO OTPpHMaHl KOHMITypaIiiiHuM ycepe-
uHennaMm. Habmmkenna sipryansHoro kpuctana (VCA),
KpIM IIbOTO, MOMyCKae, 10 MaTepidl € MaiizKe 1IeasTb-
HUM MICEBAODIHAPHUM CIIJIABOM, ¥ AKOMY aroMu As Ta Sb
YTBOPIOIOTH OAHY I'DAHENEHTPOBAHY MIAIPATKY, & ATOMHI
In sHaxomaThcA y By3Jax 1HINOL, 3CYHYTOl Ha BEKTOP
(1/4,1/4,1/4)a. EnekTpoHHY CTPYKTYPY CIJIaBYy MOMKHA
OTPUMATH YCEPENHEHHAM HapaMeTpliB CKJIAJOBUX CIIO-
ayk. ObMeKeHHA y BHKOPHUCTAHHI HAOJIMKEHHA BIPTY-
aJBHOTO KPHUCTAJIA CTAI0Th OYEBUIHUME IPW BUHUKHEHH]
posbizKHOCTER MIZK OOUHCIEHHMHI 13 30HHOI CTPYKTYPH
HIMpUHAME 3a00POHEHUX 30H Ta CIOCTEPEXKYBAHUMH B
ONTUYHUX E€KCIIEPUMEHTAX. J0KpeMa, HabDJIUKEHHdA BIp-

TYaJIbHOTO KpHCTaJa TPHBOANTL 0 JIHIAHOI 3MIHK 3a-
GOpOHEHOI 30HU y clyaBax, Toml K B InAs,Sbi_, 3a-
JIeXKHICTh Fy(r) € icToTHO HemiHIRHOW 1 Mae 3HauHMI
nporus 3 MiHiMyMoM 0.08eB mpu ¢ = 0.37, axwuii 3HaIHO
MeHIINil 3a MUPHHEA 3aDOPOHEHNX 30H CKJIAIOBUX CITO-

ayk (0.17eB gz InSb ta 0.354eB s InAs) [3].

Hesacrocopuicts VCA mpodBiasdeThbcd TAKOXK IIPH
dopMyBaHHI BIOPAIKOBAHUX CTPYKTYP HUKTOI CHMET-
pii Ta mpm ocnabienni sp? 3B’43KiB B onHil i3 mimrpa-
TOK, MIO BeJe IO CEJIEKTHBHOI JIOKaJIi3allll Ta MepeHocy
sapany [4]. Ing modcHeHHs TakKux dABUll, OyI0 BUKO-
PUCTAHO TEPUIOTPUHIUITHI METOMH Ta HAOJIMKEHHT KO-
repertroro notennisaay (CPA). Omxak KiJbKicHa Teo-
pid CIIaBIB y TaKoMy IAXOOl Ha CHhOTOMHI He 3aBep-
IIeHa, 10 3YMOBJEHO HEBJadaMé B AlpIOPHUX Po3pa-
XYHKaX 30HHOI CTPYKTYDH eJIeMEHTApHUX Ta OIHApHUX
HaIIBIPOBIAHUKIB Ta IXHIX cIIaBiB. Buxomom 13 miel cu-
Tyalii Moxke OYyTH YIOCKOHAJIeHHA HAOJIMKEHHA BIPTY-
AJBHOTO KPHUCTAJIa CIUIABY BBEIECHHAM JTOJATKOBOTO TO-
TEHIIIAJTY, TIOB A3aHOTO 3 KOMIIO3UIIHHOI HEBIOPAIKO-
BAHICTIO CIIJIaBY.

KpiM 1poro, JOBKUHI 3B 43KIB ¥ TOTPIAHIX TBEPANX
pPO3UMHAX MO-PI3HOMY 3aJIeZKaTh Bl KOHIEHTPAII &, IO
MOXKe TPUBECTH A0 BUHUKHEHHA BHYTPIIIHIX JOKATBHUX
nedopmaliiii [5], 4Ki BOIMBAIOTH HA AMHAMIKY €JIEKTPOH-
HUX CTaHIB 31 3MIHOIO CKJIaay TBepaoro posumny. Haan-
HICTH ocTaHHIX B InAs;Sb_, Takox 6yJio BpaxoBaHO B
HAIMX PO3PaxyHKaX.

Pizumani mapamerpn InAs,Sby_, docaimKeHo B HI3IN
pobit [1,2,6] a5 BChOro misdna3oHy KOHIEHTPAIii. ¥ HUX
MOKAa3aHo, Mo Tel TBepAui po3dnH 3aMIillleHHA YTBOPIOE
MepeBakHO CTPYKTYPY caslepuTy 3 mpamMoro 3abopone-
HOTO LIJIMHOIO B IeHTPl 30HU Bpuimaoena. Ctam rpaTox
Gimapanx cnotyk mpu 0K mma InSb — 6.478 A, InAs
— 6.055 A [3]. EkcriepuMeHTaJIbHI HOCIIIIZKEHHSA 30HHO]
CTPYKTYPH IILOTO TBEPIOTO PO3UMHY HasyBaJUCh Ha pe-
3yJIbTaTaxX BUMIPIOBaHb €JIEKTPOBLAOMBAHHA Ta CIIEKTPIB
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doTomoMIHICTIEHTTT TOHAN3Y DyHIaMEHTAILHOTO Kpaio
nornuHaHHA [6,7].

HesBazkatoun Ha Te, 1O eJIGKTPOHHI Ta OMTUYHI BJIAC-
TuBocTl InAs;Sbi_, MaloTh BeJWKe NOpakKTHUYIHE 3Ha-
deHHs, JeTaJIbHI 1X po3paxyHKN Jocl He Oyan 3pobJIeHi.
He BusicHennM saaniiaeTbed it pismaHnil MeXaHI3M TIpo-
runy sabopoHeHOI 30HH E,(r) Ta BHIINX €HepPreTHYHHX
30H. Y Iiff cTarTi MU JOCAIANAN €JIEKTPOHHY 30HHY
CTPYKTYPY 3a IOTOMOTOI0 METOIY JIOKAJTBHOTO MOIEThb-
HOTO TICEBAOMOTEHINIANY, 10 BKAYaE medopMaliiino-
saJeKHy monpaBkKy [8] v HabuimKeHHI BIpTyaJbHOIo
KpHCTaJa 3 ypaxyBaHHAM CIIH-OpOITAJIBHOI B3a€MOJIlI.
BssarTa mo yBarm BHYTPINIHIX JIOKAJBHHX AedopMailriii
JTO3BOJTHIIO TOSCHUTH JIWIIE YACTHHY TPOTUHY KOHIIEHT-
paIiiftHol 3aJIeKHOCTH MUPHHK 3ab0poHeHol 30HN. ToMy
MH PO3IJIAHYJIH MOAUpIKOBaHe HaOJINMKEHHA BIPTYaIb-
HOTO KPHUCTAJa, 3BaXKUBIIA B MOTEHITI Al HA BILIHE KOM-
MO3UIIAHOI HEBIOPAAKOBAHOCTH TOTPIHHOTO PO3TUHY .

fAx BlmoMo, TopsAd 3 00’eMHNMHE 3pasKaM# BEJIUKITi
IpaKTUIHANR IHTEpEC CTAHOBIATE ICEBIOMOPQHI MIIBKM.
Tomy HaluM 3aBIAHHAM OYJI0 TAKOXK JOCJITHTH BILTHB
necdopmariiit 3 60Ky MOKIaIKA Ha 30HHY CTPYKTYPY Ta
ontwdHl BaacTuBOcTI InAs,Sbi_,. g mboro Mu pos-
rauryan makaaakm InSb, AISb ta InAs, axi cTrBopoooTh
Vv BRI JedpopMaliil pi3sHOTO THITY.

II. METOONKA PO3PAXYHKY

EstekTpoHHY 30HHY CTPYKTYpPY MH PO3PaxoByBajn
MEeTOIOM JIOKAJBLHOTO MOJEJBHOTO TCEBAOTOTEHITISITY,
AU TO3BOJIAE KOPEKTHO OTPUMATH €JIEKTPOHHI Xapak-
TEPUCTUKN PISHOMAHITHUX HAIIBIPOBILIHUKOBHX CTPYK-
Typ. Ha BiaMiHY BiI TpaguIliitHOTO eMIIpHIHOTO MCEBIO-
HOTEHIAY v(q), SHAUEHHA AKOTO 3aaHl JIMIIE /5 JI1c-
KPETHUX XBHUJILOBUX BEKTOPIB, METO MOIEJIBHOIO MICEB-
JIOTIOTEHINISTY TMPOMOHYE MOAETIOBATH TICEBIOTOTEHIT AT
aToMa MeBHOI0 PYHKINOHAIbHOW dhopMoto, y AKiil 3Ha-
YeHHdA XBHJIHOBOTO BEKTOPA MOXKYTH 3MIHIOBATHCH HEIle-
pepsho. llei MeTon y 6asuci MIOCKUX XBUIb MPUBOIUTH
10 ceKyagpHol 3amadi [9]:

2
det 2h— (k—G)’ — E(k) | dc.a'ds,s

m

+Vs(1G = G')ds s + Ve’ (G, G)| =0, (1)
me G, G’ — BekTopu obepHenol I'patku. Ilepmmii 4en
BIAMOBIAAE KIHETHUHINE eHepril, ApYTHii — JOKaJIbHOMY

MOIE/IBHOMY ICEBIOMOTeHNIAN0Bl Vis (|G — G'|), Tperiit
— cmiH-opbiTaabHiit B3aeMoIii:

Vos(G) = Vs (G) cos(GT) +1Va(G)sin(GT), (2)

VSSOSI(Ga G') = (G x G')os,s ( — X cos(G — G')r
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+ A\ sin(G — G/)T), (3)

ae Vs (@) ta Vo(G) — cuMmerpudnnii Ta aHTHCHMETDHY-
HWiT JokaJsbHI dhpopMdarTopn, S Ta S’ — cHiHOBI cTaHN,
7 = (a/8)[1,1,1,],a — mocrifina IpaTkH, oy 5 — MaI-
puni Hay.ti, AS, A* — napamerpu cmis-op6iTaabHOl B3a-
emoii. IIpmaomy

Vs(G) = $(A(G) + Va(G)),
VA(G) = 5(A(6) ~ 15(G)), (1
ae V1(G) ra V3((G) — mceBOOMOTEHIIANN OKPEMIX ATO-

MIB.

Bubip dbyukmonaabHol popMu eKpaHOBAHOTO MCEBIO-
MOTEHIIATY IUKTYETHCA YMOBOIO TOCTATHBOI HOTO THY9-
KOCTH MPH ONNC] MOKJABO OLIBIIOl KITBKOCTH (bi3md-
HUX XapakTepucTuk. [Ipu mMboMy KIJBKICTH TapaMeTpin
MCEBAOMOTEHIIATY TOBUHHA OYTH B PO3YMHHUX MeKax, a
caMi mapaMeTpH He TOBWHHI 3HAYHO 3MIHIOBATUCH TPH
ONITHMI3AIll eJIEKTPOHHOI CTPYKTYpH. Bubepivo mcesmo-
HOTEHII g1 OKpeMoro aroma y dopmi [8]:

G2 — A1y

% 42 exp(asaG?) — 1’

vo(G) = ag (5)

ze ag, dy, s, a3 — MIATIHAL TapaMeTpH.

Brup TemmeparTypu Ha 30HHY CTPYKTYPY BpaxoBy-
Basu Meronom Bpykca—TO [9,10], v akomy KoxkHa (yp’e-
KOMIIOHEHTA (-TO TICEBJIOTOTEHITIATY KOPEKTYEThCA 3a
nmonomoromo dgakropa [lebag—Yosmepa.

3rigHo 3 3aK0HOM Berapna it Hab/ImKeHHAM BIPTYaIb-
Horo Kpucraia (VCA) y teepaomy posunai InAs,Sby_,
mocTifiHa 'paTKu i MCeBIOMOTEHII AN BUSHAYAIOTHCA K
JIIHIAHI KoMOIHaIll BIANOBLIHUX BeJaWYWH A4 InAs 1

InSh:

av = amas® + amsp (1 — ),

Wea = Vinas® + Vinsy (1 — ), (6)

ae ay 1 Vyca — TocTiiiHa I'paTKl 1 IMCEBIOIOTEHIIIA b
Hui popM-pakTOp TBEPAOTO PO3UNHY 3aMINIEHHA.

Onmax 3axoH Berapma BUKOHyeThCH He 3aBKIM, i 3a-
JIEXKHICTD CTaJIOl IPATKH HOTPIAHOTO PO3UMHY € HeTlHIi-
Hoio. Ile moB’a3aHO 3 THM, 10 B HOTPIAHOMY PO3YHHI BU-
HUKAIOTh BHYTPIIIHI JIOKaJIbHI JedopMaliil 3a paxyHOK
PISHEUX HOBXKHUH 3B’A3Ky MK aromamu B InAs ta InSb
[5].

Haijimoc1moBHIIIO0 Tpoleaypoio BpaXyBaHHA BLIXH-
JIEHH4A MOCTIiHOI I'paTK! Bl mpaBmia Berapma e pospa-
XYHOK PIBHOBa;KHOTO 00’eMy, AKHi BIATOBIIAE MIHIMYMY
BlIBHOI eHepril posumnay InAs;Sby_,. Ilpore me myxe
CKJIaJIHe 3aBIAHH#A, dKe BHMarae OOYUCJEHHd MOBHOI
BHYTPIIIHBOI €HePTil Ta KOJWBHOL €HTpotil. ¥ il mpaii
BIAXUJIEHHSA PIBHOBazKHOTO 06’eMy pozumny InAs,Sbi_,



BILJINB BHYTPIIIHIX JIOKAJTBHUX JEGOPMAILIIA, KOMITO3UIIIMHOI HEBIIOPSIJKOBAHOCTH. . .

Bix mpaBuaa Berapma BpaxoBano Tak. Ocklabkm hopM-
daKToOPH MCEBIOIOTEHIIIATY 3aAekKaTh Bl 00’eMy, 3a1u-
mremo popMdakTOp aTOMa (-TO COPTY B TAKOMY BUTJISII:

va (G, €) = va(G) (1 + dua(e)). (7)

TTapameTp dv,(€) BU3HAYANN 33 METOINKOI aBTODIB

[8]:
v (€) = asaTr(e), (8)

ae Tr(g) obuncsieno K BiIHOCHY ycepeaHeRy 3MiHy o6’-
€MY peaJbHOl eJleMeHTapHol KOMIPKH OO0 1IeasIbHOI,
pospaxoBaHol 3a 3aKoHOM Berapma; a4, — TapamerTp,
AKWI BHPaxoBaHO 3 YMOBH PIBHOCTH dedopMalliiftHOro
TMOTEHINAAY 3abopoHeHol 30HM B Touml I, eKcrepmMeH-
TaJbHO BU3HAYeHOMY mIas OlHapHHX cmoJyk InAs Ta
InSb [11]. Hedopmarnilinuit noTeHIif1 3a60pOHEHOL 30HU
BU3HAYAECTHCHA 3TLIHO 3:

OFga
Clg = V% (9)

Hedopmamitinii TOTEHIIAT MaKCHUMyMy BaJIeHTHOL
30HU d, 3HAXOAMMO aHAJIOLIYHO, Toml AedopMalilitHmii
HOTEHIIAT MiHIMYyMY 30HU HPOBITHOCTH Ge = Gg + Gy .

Brue KoMIOBUIITHOT HEBIOPATKOBAHOCTH MOKHA
BpaxyBaTH, JOMOBHUBIIHN TICEBAOTIOTEHITI AT BIAMOBITHIM
MEPIOAMIHUM TOTAHKOM:

VAlloy = Vps + Vais .- (10)

Asunit Burnan Vi MoXKHa OoTpUMATH, BBIBIUIH HMO-
BIPHOCTI YTBOPEHHS KOMITO3UIIITHOI HEBTIOPATKOBAHOCTH

3 TaKux MIpKyBaHb. PealbHUil cuHTE3 TBEPIOTO pO3-
9UHY BIAOYBAETHCA B yMOBaXxX, BIAMIHHHX BIJ TEPMOIM-
HaMITHOI PIBHOBATH, 3a AKHX MOXKYTh BHHHKATH PI3HI
nedektu crpykTyp [12]. Komunosuuiiina HeBropgIKoBa-
HICTH € TOJI, KOJIM aTOM 3aliMae He CBOE CTeXioMeTpHIHe
MOJIOKEHH B OJHIH 3 TBOX TPAHEIIEHTPOBAHUK TPATOK. Y
HAIOMY BUOAJKY Ile BIAOYBa&€ThCA, KON aToMu Sb abo
As zalimarors mictie In 1 maBmaku. [Tosaaumo gepes Wiy,
tWas, (1 — 2)Wsp, cepensi fiMoBipHOCTI TOTO, 1O Bij-
moBinHO artomu In, As; Sb zaiimaroTs mosuii y BaacHIl
miarparm posunsy InAs,;Sby_,. Tom ycepenneni iimo-
BIPHOCTI TepebyBaHHA Yy By3JaxX I1HINOl MAIPATKH s
[AX ATOMIB BIIIOBIIHO TOPIBHIOWTE: 1 — Wiy, 2 (1—Wae),
(1 —2)(1 —Wsp). 3rimHo 3 TaKHMEH O3HAYEHHAME HOPM-
darTopu cepemHbOTO TICEBIOMOTEHITIATY Ha By3Jaax 060X
niarparok HabyBaloTh 3Hadenb [10,13]:

Vi = VaseWas + Ve (1 — 2)Wep + Vin (1 — W),  (11)

Vo = Vasae (1 — Wae) + Ve (1 — 2) (1 — Wsp) + Vip Wi

3 (11) Ta (4) BuXOANTSH, 1O KOMIO3UIIiHA HEBIOPAI-
KOBAHICTH CIIJIaBY HE 3MIHIOE CHMETPHIHUX (popmbar-
TOPIB.

[Ipumyctumo, Mo CTYMHL KOMIIO3HINIIAHOI HEBIIOPAI-
KOBAHOCTH € MakcuMaJbHuM Tipu & = 0.5 Ta JAOpiBHIOE
HyJIeBl B OilHapHuX crmosykax. Ha miit migcrasl 6ymeMo
BBazKaTH, MIO:

1—W1n:1—WAs:1—WSb:4ax(1—x), (12)

Je o — KOeIMENT, 1Mo XapakTepu3ye KOMITO3UIIAHY
HepnopsankoBauicTs npu ¢ = 0.5. Tom dopmbarTopu
TBEPIOTO PO3UNHY BU3HATAEMO BUPA3OM:

VSAlloy(G) — VSIHAS(G)l‘ 4 VSInSb(G)(l _ l‘),

ValoY(@) = (1 = 8ax(1 — 2))(V,

Orxke,

Vais = —8iaz(1 — 2) (Vi (G)z

+ VIMSP(@) (1 = 2)) sin(GT). (14)

Y TOHKHX TMCEBAOMOPMHUX I[IBKAaX MOTPIHHOTO
CIJIaBY BHHUKAIOTH HOAATKOBO OlaKclsaIbHI medopmariii
BHACJIIOK HEY3TOMKEHOCTH HMOCTIHHOI I'paTOK ILAIBKHI Ta
maggaakn. CTuck abo po3Tar Ha MeKi MIKJIaIKa-CIIaB
IPUBOAATE IO PO3TATY abo CTUCKY ILIIBKH BIAMOBIIHO B
HaIPAMKY, IEePIEeHINKYIAPHOMY JI0 MEXKIL PO3ILILY.

Kowmmonentn terzopa medopmalill B IMbOMY BHIAIKY

(G + VPP (G) (L - ). (13)

MOXKHA 3anucaTu gk [14]:

Cow = Eyy = —0,
2C 9
e, = Luzg (15)
Cll
me d = (aInAsSb - asub)/asuba AInAsSb, Gsub — HoCTifHI

I'paTku 06’€MHOTO CILIABY Ta MIAKIAIKY, BiAToBIAHO (1
Ta (19 — TMPYKHI MOCTIHI TIIBKH.

OCHOBHIM HOKa30M KOPEKTHOCTH PO3PaxyHKY 30OH-
HOI CTPYKTYpPH € HOOpe y3roAKeHHsd OINTUYHUX XapaK-
TEPHUCTHUK 3 eKCIIepUMEHTaILHIME TaHUMU. EaekTpoHHa
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30HHA CIPYKTYpa 0e3l0oCepenHbo OB d3aHa 3 KOMII-
JIEKCHOIO MMIeJIEKTPUIHOIO (DYHKINE HAMBIPOBIIHUKA
e(F) = e1(F) + ie2(F). 3nanna KOMIUIEKCHOI IieIek-
TpuaHOl (PYHKIT JO3BOJIAE BIOIIYKATH 1HII ONMTHIHI Xa-
PaKTEPUCTHKH, 30KpeMa [MOKA3HUK 3aJIOMJIEHHSA CePeno-
Buia (n), koedimient mormuaanaa (&), KoedimieHT Bi-
GusanHa (R) Ta inui. YdABHA YacTHHA [ieJ€KTPUYHOL

byuxmii [9]:

4r2h%e? 2d k
gq(E) = iR Z/ |eMv6( )|

x §(Ec(k) — Ey (k) — E),
e

eM,.(k) =

<¢ck|ep|¢vk>, (17)

€ — BeKTOp MOJIAPH3aIlll, p — OIepaTopP IMIIYJIbCY.

[aTerpyBaniga 3mificHIOEThCA 3a HEPIO0 30HOI Bpisi-
moeta. CyMa MpPOBOIUTHCA TO CTaHAX BAJIEHTHUX 30H
(v) i som mposigHocTu (c). HificHy wacTuHy mieTeKTpmd-
Hol (PYHKITI 3HAXOANMO 3 PO3B’A3KY 1HTEI paJIbHUX CITIB-
pioHoirenb Kpamepca—Kpomnira.

I11. PE3SVJIBTATHN TA OBI'OBOPEHHI?I

[Mpotenypy 3HAXOKEHHA ATOMHHUX TICEBIOTOTEHIT -
JIIB 3BOAWJIN IO PO3PAXyYHKY PIBHOBazKHOI 30HHOI CTPYK-

Typu Ginapuux HaniBnposianukis InAs i InSb [15]. Ticasa
IIHOTO KOEMIMIEHTH ¢4 KATIOHIB BUOWPAIN TakK, mob y3-
TOIUTH PO3PAXOBAHI 3HAYEHHSA TIAPOCTATHIHUX Hedop-
MAIfiHUX DOTEHIIAIIB 3 eKcepuMenTaabaumu [11].

InSb InAs

In Sb In As
ag [0.238]0.1442|0.375| 0.169
a;| 6.8 19.123 | 6.95 9.0123
a2 |5.052| 1.997 [5.052| 1.972
a3 |0.157| 0.225 [{0.167| 0.209
as| 6.4 0 2.75 0
AS 0.0053 0.0031
A 0.001 0.00019

Tabsumsa 1. [lceBnomoTeHIMNAIbHI TapaMeTpH, AK1 BH-
KopucTaHo mpu pospaxyakax InSb ta InAs.

Y rabaunl 1 HaBemeHo 3HAYEHHHA IICEBIOMOTEHINIAID-
HEX DapaMeTpiB ag, a1, ao, 43, a4, & TaKOXK A>, A, Pos-
paxoBaHl eHepIreTHIHI MIXK30HHI Biggasl B InAs ta InSb
y OedKHX BUCOKOCHMETPHYHHX TOYKaX 30HU BpijuiioeHa
y IOpIBHAHHI 3 OTPUMAHUMIE METOLOM HEJIOKAJIBLHOIO MO-
neabHoro ncepnonoteiiany [9], kp-meromom [16] it ekc-
HepUMEHTAJILHUMYE 3HAUEeHHAME HaBeJdeHo B Tab/Iuml 2.

InSb InAs

Teopernam paspaxyuku| Excme- |Teoperwmuni paspaxyukn| Excre-
Hamn (HEITIT k-p pumen- | Hamn |HEIIITT k-p pUMeH-
[9] [16] TaJIbHI [9] [16] TaJIbHI

nami JaHl
T —Tgy | 0.24 | 0.25 0.235 ]0.235 [15]| 0.42 | 0.37 0.417 ]0.42 [15]
Lec — Lasv| 1.84 | 1.99 0.93 1.9 [15] | 2.53 | 2.53 1.133 2.3 [15]
Xoc—X7v | 3.54 | 3.95 0.63 — 4.57 | 4.65 1.433 4.5 [15]
Ag 0.88 — 0.81 0.98 [15] | 0.3 — 0.39 0.43 [15]
ag 7.7 — —6.58 | —7.7[11]|-6.0| — —4.08 |—6.0 [11]

ay 74 — —-0.36 | —6.9 [11] |—-10.5] — —1.0
ac —15.2| — —6.94 |—14.6 [11]|—16.5] — —5.08 —

Tabnuna 2. Exeprii mizksonnnx singaseit (eB) InSb ta InAs y meAKWX BHCOKOCHMETPHYHNX TOUYKaX 30HH Bpis-

JioeHa Ta medopmariital morermisgan npu 1 = 0.

Ak BugHO, HAIll PO3PaAXyHKU A0OpE Y3rOMKYIOTHCH
3 eKCIEePUMEHTOM, IO JO3BOJIAE HAM HepelTH 10 po3-
nIAmy ToTpiitHoro ob’emHoro civiaBy. Ekcmepmmen-
TasbHO BimoMo [6,20], mo samexHicTh Ey(r) Mae sHAT-
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Huit npornu (kpuBa 4 Ha puc.l). Ilpudomy npm = ~
0.37 mmpuna 3aboponenoi souu ciiasy (0.08 eB) 6yme
MeHIIoMo 3a mmpny saboponenoi soum InSb (0.17eB).
IMonepenni teoperuuni npari [17-19] nodcuoBasu meit
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edeKT Jnlie HagBHICTIO KOMIIO3HIITHOI HEBIOPAIKOBA-
moctu. OgHAaK Ha NIHPUHY 3aD0POHEHO] 30HN TOTPIHOTO
CIIJIaBY BILIMBAIOTh TaKOK BHYTPIIIHI JIOKaJIbHI Jedop-
Malll, gkl BiAOyBaloTbcd y citaBax. IIpoanasmisyiiMo
BIIHOCHMH BHECOK KOKHOTO 13 X ¢dpraxTopis. [IposiBum
pO3paxyHOK 3a 3akoHOM Berapma B HabJImKeHl BIpTY-
aJdbHOTO KpHCTasla, MH OTPHMaJn 3ajlexkHICTs Ey(x),
dKa Mae He3HAYHUH TporTuH y OiK BHIINX eHepriil (KpuBa
1 ma puc.1). Taka nopemiuka samekHOCTH Ey(2) Oymna
nepenbadena i B iHmmx upangax [17,18]. Ypaxysasuiu
BILIMB BHYTPIIIHIX JJOKAJBHAX dedopMaliiii, OTpuMaeMo
3HAYHUI MPOTHMH 3aJIEKHOCTH B OIK MEHIIHX eHepriii.
Onsak TPOTHH €KCIEPUMEHTAJIBHOI KPUBOl € Habararo
O1IIBIINM, TOMY BPaxy€e€MO KOMIIOSUIIHY HEBIOPAIKOBA-
HiCTB crtaBy. fK BumgHO 3 puc. | (kpuBa 3), BpaxyBaHHH
OCTaHHBLOI Ja€ HaM HemoTaHuil 361r Hallol KpUBoOl 3 eKc-
nepumMenTaabHo0 pn @ = 0.05. OTKe, MoXKHA 3podOUTH
BUCHOBOK, 1[0 BHECOK JIOKAJBHUX JedopMaIiil y mporuH
Eg(a:) cktagae ~ 30%, Tonl K BILIMB KOMIIO3HUIIIHOL He-
BIOPAIKOBAHOCTH TogACHIOE 2/3 nporuny. IHummu cJio-
BaMM, /I KOPEKTHOTO PO3PaXYHKY BOHHOI CTPYKTYPH
TOTPIHAX PO3UNHIB HEOOXITHO BpaxoBYBATH AK BHYT-
PpIIIHI JJoKaJIbHI JedopMalill, TaK 1 KOMIO3HINRHY HEBIIO-
pagkoBaHicTh. Ha pue.2 (cymiapHa KpuBa) MOKa3aHo,
10 BIIMB yKaszaHux ¢pakKTopiB Ha MIZK3OHHI BlAmasl B
TouKax L Ta X € He3HATHUM.

040
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Puc. 1. KonnenrpaijitHa 3a/eKHICTH IMHAPUHE 3ab00pOHE-
Hol 3ouu InAs,;Sby_, (T'=300K): 1. Crasa rparku 3MiHme-
ThCA JIHIIHO, BILIMB BHYTPINIHIX JIOKaJIBHUX JecbopMariiii He
BpaxoBanuil (a4 = 0), KOMIO3MIIHHOI HEBNOPANKOBAHOCTH
memae (a=0). 2. 3 ypaxyBaHHAM BILUIMBY BHYTPIWIHIX JIO-
kasubHux nedopmaniit, (o =0). 3. 3 ypaxyBaHHAM BILUIUBY
BHYTPINIHIX JIOKAJbHUX dedopMaliiii Ta KOMIIO3HITIHHOI He-
Bropsankosasoct (o =0.05). 4. ExcnepumenTtanbHa KpHuBa
[20].

Ak Oysao cKaszaHO BHINE, CYTTEBHM JOKA30M KOPEK-
THOCTH PO3PaXyHKY 30HHOI CTPYKTYPH € Hobpe y3ro-
JIKEHHS PO3PaXOBAHUX ONMTHIHUX XapPAKTEPUCTUK 3 €KC-
MepUMEHTAJTbHUME. TOMYy, BHKOPHCTOBYIOUH PO3PaXO-
BaHy 30HHY CTPYKTYDPY, HepelaiMo 0 3HAXOMKEHHA
JieJIeKTpUIHOl PYHKINI Ta ONTUYHHX XapaKTePHCTHUK
InAs,.Sbi_,.

YABHY 9acTUHY MIEJTEKTPUIHOL (DYHKIT OOUUCTIOBAIH
arigHo 3 piBHAHHAM (16). TTpn mizcymoByBamHi ©yiio

BpPaxoBaHO BICIM BEPXHIX BAJIEHTHUX 30H 1 YOTUPH HAKHI
30HEU TPOBITHOCTH. [HTEr DyBaHHA IPOBOMIIIN 3a MEPIIOIO
30HOI Bpimmoena Meromom Terpaenpis [21], npudgomy
sora bpurmoena 6yna posmiiena Ha 3000 piBHOBesH-
KUX TeTpaenpis. Marpuuni exementn (17) pospaxoBy-
BaJI HA OTPUMAHUX BJIACHUX MCEBIOXBUIBOBUX (DYHK-
MAX 1 KOHTPOJIIOBAJIN 3a JOIMOMOTOIO MpaBHJI BLADOPY.
TTpu pospaxyHKY €2(F) eKCHTOHHNX edeKTiB HE BPaxo-
ByBasu. Pesynabrarn obuncisiens Aida OlHADHUX CIIOJYK,
yCepenHeHl 3a PISHUME HATPAMKAME BEKTOPA MOJTAPH3a-
Ili, TOJAaHO Ha PUC.3 B MOPIBHAHHI 3 €KCIEPUMEHTAb-
HUMY JTaHUMA.
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Puc. 2. Konmnenrpamiina sajexXHicTh MIXK30HHHUX Bloga-
Jtett y BUCOKOCHUMETPUIHHAX TOYKAX 30HU
Bpimoena (T'=300K): cyuinsaa kpusa — 06’eMHui critaB
InAs;Sbi_g; mrpux-myHKTHpHA KprBa — InAs,Sbi_,/InSb;
mrpuxoBa KpuBa — InAs;Sbi_, /InAs; myakTnpHa KpmBa —

InAs,Sbi_5/AlSb.

VY crpykrypi £2(F) InSb mMoxHa BUALINTH Taki 0cob-
auBocTi. Kpaii mornmuunanaa nounsaeThea 3 0.17eB, mam
iy Th cmiH-opbiTaabHO pasiiensien] mku £l npu 1.86eB
Ta F1+Al mpu 2.39eB, mo BignmoBigaoTh eKCIIeprIMeH-
TasbHuM 3HadeHHaM 1.9eB T1a 2.4eB [15] BianosinHo
(mepexomn B HampaMKaxX Ayss—Acs 1 Ays—Acs Gmmxue
o toukn L). Haiiintencusuimuit nik F2 npn 3.85¢B
eKCIIEPUMEHTAJIbHO cIocTepiracThea mpum 4.44eB 1 e
criH-opbiTanbHO posiiensenum. CriH-opbiTaabHe po3-
IeIVIeH s miKa 2 Ha eKCcIepruMeHTI MOXKHA ITOMITHTH
JIUIIE 3 aHaJ I3y APYTOl MOX1AHOL f;fg. Heit mix BiamOBI-
nae mepexomaM Ay7—Acg 1 Ayg—Acg OIIMKYe 10 TOUKH
X. Haui fine crabxuit nik mpu 4.83 eB (mepexonn Ays 5—
Ac7 i Ays—Ac7) 1 cunbHinmit mik npu 6.4 eB (mepexonn B
HATPAMKY ).

Kpusa £5(F) npu InAs nounnaersbes 3 0.35eB Ta mic-
TUTH AyZKe TOCTPHil MK HaiiblIbIIol IHTeHCUBHOCTH 12
npu 4.6eB, akoMmy BIAMOBITae eKCIIEpUMEHTAIbBHE 3Ha-
qenna — 4.59 eB [15] (mepexomn Ay7—Ags 1 Ayg—Acs
Gamzkde qo Toukn X ). Cris-op6iTaJbHOTO POSIIELIEHHA
E2 asuo me cmoctepiraemo. CHiH-opbITAIBHO PO3IIETT-
nerl mku F1 npu 2.52eB 1a F14+4Al npu 2.78eB Ta-
KOK J00pe y3roKyIoThcd 3 ekcnepuMentoMm (2.53 eB
Ta 2.75 eB Bignosiguo [15]) i BUSHAYAIOTHCH MEPEXOIAME
B HapAMKaX Aya5-Ace 1 Ayg—Ace Ommkdae mo Touxnm L.
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Haui iine HeBenmukuil mix upu 5.6 eB (mepexomn Aya5—
Ac7 1 Ays—Ac7). Vel KM MaoTh CKIAIHY TOHKY CTPYK-
Typy 1 BU3HAYAIOTHCA HE TLABKH 3a3HAYECHUME MEPEXO-
JaMu, aje it mepexomamu B 06’eMi 30HH BpliaoeHa.

LY

i
E
i ML o m e He e

Puc. 3. VasHa uactuHa (e2) mierxexrpuunol dysknil InSh
— (a) Ta InAs — (b) (T=300K): cyminesi Jinil — mami
PO3paxyHKH; IITPUXOBI — eKCIepuMeHTa bHl gaHi [15].

Iia morpifinux po3dnHiB 3aminierHsd InAs, Sby _, npu
po3paxyHKy ¢2(F) BpaxyeMo BILIHB BHYTPINIHIX JIO-
KaJbHUX medopMaliil Ta KOMIOSUIIRHY HEBIOPAIKOBA~
HicTh. PesybraTn HaIMX po3paxyHKIB MOJAHO Ha puc. 4
pa3soM 3 eKClepUMeHTAIbHUME KpUBUME. BoHE BimsHa-
qaroThcd HU3KO ocobismBocTeil. Kpusi MaoTh HesHAY-
HH# TPOTWH, TOMAl, KOJH IHpHHA 3ab0pOHEHO] 30HH, K
Gysio mokasaHo Buile (puc. 1), Mae IAy:Ke BETUKHN TPO-
run. lle symoBsieHo tum, mo mku F1 ta F2 Biamosima-
OTh TPAMEUM MIK30HHUM TI€PEXOIaM €JeKTPOHIB y BH-
COKOCHUMETPUIHHUX HalpAMKax 30HH bpiladioena L ta X
piamoBigHo. OTiKe, KOHIEHTpaliiiHa 3aJeKHICTL £l Ta
E2 mae naragysaru xig kpusux Er () ta Ex (z) (puc. 2).
3Bicu MOKHA 3POOUTH BUCHOBOK, IO MPOTHH KOHIEHT-
pariiftHol 3aJIEZKHOCTH IIHPHHE 3a00POHEHOI 30HM BILJIH-
Ba€ Ha Kpait mormuaanua K0 Ta F1, ogHak ciaabko Bi-
qyBaE€ThCsA B MOBEIIHIN F2.
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Puc. 4. Konnenrpamiiina samexnicts mkis Fl, F1+AT,
FE2 ra E2+A2 naa o6’eMHOro 3paska: CyIiIbHI JIiHII — HalIl
PO3paxyHKH; TOYKH — eKCIIepUMEHTaJbH maHl [6].

HactymauM HammmMm  KpoKoM  6yJI0  JOCJIZKEHHA
BILIMBY TIAKJAIKH Ha 30HHY CTPYKTYPY Ta Om-
THUYHI BJIACTHBOCT] TOTPIAHOrO pPO3UNMHY 3aMIIEHHT
InAs,.Sbi_,.

EmirtakcisabHe BHpONIYBAHHS HAIIBIPOBIIHUKOBHUX
CIJIABIB 13 MapaMeTPpOM I'PaTKH, IO BLAPI3HAETHCA Bl
mapaMeTpa IpaTKy MAKJJIAIKH, Beae 10 dedopMariil He-
V3TOMIKEHOCTH B emTakclsaIbHoOMY 1mapi. Taka gedpopma-
i MOXKe MPYKHO PEJaKCyBaTh 3a JOMOMOTOI0 TeTpa-
TOHAJABHOL AUCTOPCIl MPH yMOBI, IO TOBIIMHA eMiIIapy
He IepeBUIye KPUTHIHOI (mceBmomopdHa miiBka). 3i
3OLABIIEHHAM HEY3TOIKEHOCTH CTAIUX I'PATKH emiiapy
it makgIagkd abo TOBIMMHM LIapy ocTaHHIl Oyme pesak-
CyBaTH B HANPAMKY #oro ob6’eMHOI CTPYKTYPH 3 YTBO-
PEHHAM IHUCA0KAII HEBIAMOBIIHOCTH.

50
E2+a2

45

Y
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Puc. 5. Konnenrparmiiina samexnicts mkis Fl, F1+AT,
FE2 rta FE24A2 pna ofb’emHOro 3paska B IOPIBHAHHI
3 MAKJIaJKaMU: CYIJIbHAa KpHUBa —
InAs;Sbi_g; mrpux-myHKTHpHA KprBa — InAs,Sbi_,/InSb;
mrpuxoBa KpuBa — InAs;Sbi_, /InAs; myaktupHa kprBa —

InAs,Sbi_5/AlSb.

ob’emHMit criaB

Iia ToHKuX nceBIOMOpdHEX mMBOK InAs,Sby_, omn-
TUYHI XapaKTEPUCTHKKN BUBYAJH TEOPETHYHO B HUBII
npanp [17,18]. ByJsio BCTaHOBJICHO, 1O ONTUYHI Xapak-
TEPUCTUKHN ILIIBOK BIAPISHAIOTLCS Bl 06’ €MHIUX 3pa3KiB
1 3aJI€2KaTh Bl MaTepiaay MAKIAIKH Ta MaloTh 0CODJII-
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BOCTI KoHIIeHTpatiitnol sanexuoctn Fl(x), E2(x). Hua
iX MOsSICHEHHSA, OKPIM BHIIE BKa3aHUX (paKTopiB, AK1 Ha-
ABHI B 00’€MHUX 3pa3sKaX, M BpaXyBaJl HadgBHICTH Ol-
aKClsaIbHOL JedbopMaliil, Mo 3’ ABJIIETHCA B €M TaKC1AIh-
HI IJTIBI i, BIMIKBOM MiAKJIanku. PopMa BEOpaHOTO
MICEBAOTIOTEHITIATY JO3BOJIAE BpaxXyBaTn OlaKClAabHY de-
dopmarmiio y wrisni. KoMmmonerTn Tensopa medopmariii
B IIBOMY pas3i MoxHa 3amucaTh Ak (15).

Mu mocmgxysaan InAs,Sby_, Ha TpboxX pI3HUX M-
kaagkax: InSb, InAs, AlSb. Taknit Bubip makaamoK Mo-
tuByBaBcda THM, 10 B InAsSb/InSb 3 6oky ninknaaku
icHyBasm Jmlre gedopmaliil 61aKCIAIbHOTO PO3TATY, a
B InAsSb/InAs, nasnaku — gedopmarii 6iakcigabHOTO
crucky. Ha mporuBary nmm mBOM MIAK/JIagKaM CTaJia
rparku AlSb 6inbmia 3a cramy rpatku InAs Ta menrra
3a InSb. Tomy B iaTepBam = 0 + 0.8 B morpiitHOMYy
CIIIaBl ICHYBATUMYTh Aedopmaiiii 61aKcistIbHOTO CTHCKY
3 Ooky maksanku, a mpu ¢ = 0.8 - 1 — nedopma-
i 6iakcianproro posrary. s miakmagkn InSh (puc. 2,
WITPUX-MYHKTHPHA KPUBA) 1PN 301IbIIEHH] KOHIIEHTPA-
mi x g 0 mo 1 y cimiaBl BHHHKAOTH dedpopMaliil Hlakci-
AJTBHOTO PO3TATY, Kl 3IMEHIIYIOTH MIHPUHY 3a00pOHEHO]
30HU MO0 06’eéMHOrO 3paska. IIpm x = 0.4 + 0.8 mmn-
puHa 3a00pOHEHOI 30HU MPAKTHYHO He 3MiIHeThCA. 1o
cTocyeThed makaankn InAs (puc. 2, UITpUXoBa KPUBa),
TO TIpH 3MeHIIeHHl © Big 1 go 0 y ciijiaBl BUHHKAIOTL e~
dopwmaril 61aKCIAABHOTO CTHCKY, AK1 IPABOIATE IO Pi3-
KOTO 30LIBIIEHH MHPpUHN 3abopoHeHol 3oHu. IIpmaomy
saJekHICTh By (2) Mae cHbHAH IPOTHH, MIHIMYM SKOTO
npunagae Ha TOUYKy ¢ & 0.65. MinimMymy Ke mporumy
ob’eMHOTO 3pa3Ka BlAmoBimae ¢ & 0.4. Axuo mocmaxy-
Barw makgagky AlSb, o, ax 6yJsio ckasano Buile, 3a-
JIEXKHO Bl KOHIEHTpaIil & y ILIIBII BIIOyBaTHMETHCA
nedopmania GlakciaIbHOTO CTHCKY abo postary. Ey(z)
(pwc. 2, MyHKTHPHA KpuBa) Oyde TeXK MaTH CHABHIE Tpo-
THH, MIHIMYM dKOTO TMpHTagae Ha ToUky & & 0.63. [Ipu
z =~ 0.8 (cTasa 'paTKH CIIaBy JOPIBHIOE cTaJiil TpaTKu
HIOKJIaAKE) Kpusl samexuocTi Ey(x) maa ob’emuoro Ta
ITIBKOBOTO 3Da3KiB MEPETHY ThCA.

Posryisgabmo, IK 3MIHIOIOTHCA BIACTAH] MIZK BEPXHBOIO
BAJIEHTHOIO 30HOIO Ta HUKHBOIO 30HOIO MPOBIAHOCTH Yy
BHCOKOCHMETPHIHNX TodKax 30HW bpimoena L ta X 3
KOHIEHTpaIle0 ¢. K BUOHO 3 puC.2, B IJIOMY TIOBe-
OiHKa sadexnocTelt Fp(x) manda pisHAX THIIB MAKIa-
nok Haranye Eg(z). Otke, MOXHa 3pOOUTH BHCHOBOK,
1o mpn aedopMalligax CTHCKY MIZK30HHA BLIAAIb Y TOUIN
L 301IBITYEThCA 1, HABIMAKH, IPH AedOopMaIiax po3TATY

3MeHIyeThbcsa. B Toum X cuTyallid Helno iHlia, a came,
BIUIMB PI3HAX MAKJJIAJI0K Ha MDK30HHY BlATaJib € He-
spaganM. lobiabute, moa makaagku InSb mpm 36116
merHl ¢ Big 0 o 1 MIZK30HHA BlATaJ b 301IBIIYETHC, a
OJIA MAKIAIKE InAs — sMeHIyeThca TOPIBHAHO 3 00 -
EMHHM 3Pa3KoM. 3BIJICH BUILIUBaE, Mo mpu medopma-
MIAX CTUCKY MIZK30HHA BLAAAJIb Y TOUI X 3MEHIIYEThCS,
a mpu gedopMalligax po3TAry 301LIbIIyeThesda. Taka aHoO-
MaJIbHa MOBEHIHKa 30HHOI CTPYKTYPH Ma€ BIJIMHYTH i
Ha onTUKY. Po3spaxyHKHU KOHIEHTpAIlAHIX 3a/1eKHOCTel
mikiB F1, F1+Al, F2 ta E24+A2 naga pisHUX MOKIa-
IOK HaBemeHl Ha puc.b. MoxHa mobadnTH, MO El(x),
El(x) + Al(z) maranye noBeminky kpmux Fr(x), a
E2(x) ra E2(x) + A2(x) — Ex(z). Orke, Tie € 1e OTHIM
JIOKa30M TOr0, o MK F1 3yMoBIeHMI HPAMUME IEPEXO-
JIaMi eJIEKTPOHIB y HanpsaMKy A, a F2 — B HanpsMKax
A. 3 puc. 5. BILAHO, 110 KOHIIEHTPaIlliiHa 3a/IeKHICTD TiKa
E?2 cnabo sanexkunTh Bl BUOOpPY MIOKIaIKM, Ha BIAMIHY
Bix £1. Kpim Toro, miku £1 Ta F2 mo-pisHOMY pearyioTh
ua gedopmanii. Tak, npu medopmarniax postary (miz-
ki1anka InSb) mix F1 smimyerbesa B Gk MEHIIMX eHEp-
riit, 2, HaBmakm — B 61K OLabmnx. A mpu medopmarigax
ctucky (miarnanka InAs) E1 npamye mo 6iapmmx, a F2
— 10 MEHIIUX eHepriif. 3 mboro MoxKHa 3poOHTH BHCHO-
BOK, ILI0 30HHA CTPYKTYpPa HOTPIIHOIO TBEPIOTO PO3UHHY
3aMINIEHHA TO-PISHOMY pearye Ha 30BHINIHIE THCK y pi3-
HUX TOoYKax 30HU BpijioeHa.

IV. BUCHOBKHA

IocmiazKeHo eJIEKTPOHHY 30HHY CTPYKTYDPY TBEPIUX
posunHiB InAs,; Sby _, MeTOmOM JIOKaJILHOTO MOIEILHOTO
MICEBIOTOTEHIN ATy . JIokanbHl medopmMarii rpatkn 6yJI0
B34TO J0 YBArW OPH po3paxyHKax AedopMariiHux mo-
TEHITIATIB, a8 TaKOoXK 3aJIeKHOCTH HIHUPHHE 3a00POHEHOI
30HH BIJl CKJaIy & TBEpAOro posdmHy. Bpaxypauna
BHYTPIIIHIX JIOKAJBHUX OedopMaliiii Ta KOMITO3MIIAHOL
HEBIIOPAIKOBAHOCTH y ciiaBax InAs,Sby_, mossosgde
KOPEKTHO MOACHHUTH 1XHI OCHOBHI ONTHYHI XapaKTepHc-
THUKH.

Busueno BmmmB migkJIagK®M Ha ONTHUYHI BJACTHBOCTL
ncepgoMopdHanX WIBoK. ITokasano, mo 6lakcisaIbHI Je-
dopmaril postary abo CTHUCKY, AKl BHHUKAOTL IpPH
MIbOMY, TIO-PI3HOMY BIIMBAIOTH Ha 3MIHY TIOJIOKEHHS ITi-

kiB 1, F1+Al, F2 ta E2+A2 .
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EFFECTS OF INTRINSIC LOCAL DEFORMATIONS, COMPOSITIONAL DISORDER
AND SUBSTRATE ON THE OPTICAL PROPERTIES OF InAs,Sb;_;

Y. I. Vyklyuk, V. G. Deibuk
Yu. Fed’kovych Chernivtsi National University,
2 Kotsiubynskogo Str., Chernivtsi, UA-58012, Ukraine,
e-mail: vdei@chdu.cv.ua

The electronic structure of the InAs;Sb;_; solid solution is calculated within the local model pseudopotential
method and the virtual crystal approximation. Local strain of the lattice was taken into account in calculations
of deformation potentials and dependence of band gap on composition # of solid solution. The main optical
characteristics of InAs,;Sbi_, alloys could be explained taking into account the existence of the internal local

deformations and compositional disorder.

The influence of substrate on electronic band structure and optical properties of pseudomorphic thin films was
also investigated. It was shown that biaxial deformation of compression and strain differently affect the position

change of peaks F1, F1+A1l, E2, and E24+A2.
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