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Ha ocHOBi KBa3iXiMi4HOTO MiJX0/y IpPOAHAIi30BaHO MEXaHI3MHU MPOLECy JICTYBaHHS iHIAIEM KPUCTANIB 1 ITiBOK
PbTe, 36aradenux TemypoM. BcTaHOBIEHO OCHOBHI 3aKOHOMIPHOCTI MPOILECIB, L0 BifOyBarOThCS HPH JI€ryBaHHI
KPHCTAJIB TEIypUIy CBHHIIIO i IPU BHPOLIYBaHHI JIETOBaHUX CIITAKCIHHUX IUTIBOK TENYPHIY CBHHIO. BH3Ha4eHO
KOHCTAaHTHU PiBHOBArd KBa3iXiMiYHHUX peaxiiii Ta eHTaIbII] BIACHHUX 1 JOMINIKOBUX JIe(EKTiB.
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Cmamms nocmynuaa oo peoaxyii 11.12.2005, nputinama oo opyky 15.03.2006

Beryn
Tenypun CBHHLIIO XapaKTePU3y€EThCS
JIBOCTOPOHHBOIO o0nacTio TOMOTEHHOCTI [1].

JominyrounMu fedekTaMu B TEIypuAi CBHHIO €
JBO3apsHI BakaHCii B 000X migrpatkax [l], sxi €
€JeKTPUYHO AaKTUBHUMH: Y INIATPaTIi CBUHIIO —
akKIenTopy, a y MWiarparmi Temypy — aoHopu [2, 3].
EdextuBHIM cIOCOO0OM BILTUBY 5K Ha ACPEKTHY aTOMHY
MiCHCTEMY KPHCTaTiB TEIypUAy CBUHINIO, TaKk 1 Ha
EHEPTreTUYHUN CIEeKTp HOCIIB 3apsaay € JIeTyBaHHSI
noMimkamu [4]. BeranoBneHo, mo momimka In B PbTe
BoJIoNli€ clabkor JoHOopHOK miero [12]. Kpim Toro,
Jomimka iHxpito y PbTe crabimizye piBeHb XiMi4HOTO
noteHmiany [5]. Lle moB’s3aHo i3 iCHYBaHHSM YacTKOBO
3aMOBHCHUX  KBa3UIOKAJIbHUAX JOMIIIKOBUX  CTaHIB,
PO3MIIICHNX, TPY HU3BKUX TEMIICPATypax, BUIIE BiJ JHA
30HHU TPOBITHOCTI.

HesBaxkarouu Ha JieTallbHe BUBUYEHHSI EHEPTEeTUYHOTO
CIeKTpy JHoMimku iHmito y PbTe, kBa3ixiMiuHUH acmieKT
MPOoOIeMH 3aITUIIAETHCS 10 KiHIT HE PO3B’I3aHUM.

VYV naniii pob0Ti BU3HAYEHO KOHCTAaHTH PiBHOBArW i
EHTAITBITIi YTBOPEHHS Me(EeKTiB y KpHCTanax i TOHKHUX
mwiBkax PbTe<Te>:In Ta moscHeHO BIUIMB IHAIIO Ha iX
CJICKTPUYHI BIACTUBOCTI HAa OCHOBI KBa3iXiMi4HOTO
migxony [8, 9].

I. Meroanka eKCriepuMeHTy Ta HOro

pe3yJibTaTu
3pa3sku Il JOCHiDKEHb  SBISLIM o000
nomikpucTami 3 posmipom  3epHa  d [10,1 mm,

BHTOTOBJICHI MeTalokepaMiuamM MeTomoM [12]. Ix

Mi1aBaji TOMOTOHI3YIOUOMY BiAIamy MpH TemIepaTypi
920 K na mpotszi 100 ron. Ckmaj 3paskiB BiANoBigaB
XimiyHid  ¢opmymi  Pbi,In,Te;.y,.  Bwmict  ingiro
BapitoBanocs B Mexax Big 0,1 mo 0,75 at. %. [
JIOCSITHEHHSI MAaKCHUMAaJIbHOT KOMITGHCAIlil 0 CKIIaay
IIUXTH BBOJWBCS HAIIUIIOK Tenypy (Y) Y KUIBKOCTI O
2,5 x.

Just Beix 3pa3kiB 3 piKCOBaHUM BMICTOM AOMImIKH In
BU3HAYANACS 3aJCKHICTh KOHICHTpAIii HOCIiB CTpyMy,
Ha OCHOBI BHM3HaueHoro koedimienra Xomma 3a
dopmynoro n=1/eR, Bim KUIBKOCTI HATUIIIKOBOTO
Tenypy. OTpUMaHI THITOBI 3aJIeKHOCTI TPHUBEICHI Ha
puc. 1. BcraHoBieHo, 10 BCi 3pa3Ke 3 BMICTOM iHJIIIO
0,25ar.% 1 Oimpmie MadM  CNEKTPOHHWUH  THII
npoBigHOCTI. Y cepii 3paskie 3 0,1 ar. % iHzio
criocTepiranacs 3MiHa THITY TPOBIJHOCTI 3 €JIEKTPOHHOTO
Ha MipKoBUi (npu HammMimkax teaypy y/x 2 0,5). Ha
3aJIKHOCTSIX KOHIIEHTpalii HOCIiB CTpyMy Bifl KiJIbKOCTI
BBEJICHOTO0 HAMIHMINKYy Te crocTepiraeThCsi BUpPaXKCHA
TEHJICHINS 1O HACHYCHHSA KOHLEHTpAIii HOCIiB, IO
CBIIYMTH  TPO  JOCSATHEHHS  TpaHMIi  obOiacti
romoreHHocTi PbTe:In 3 Ooky HammMIIKy XaabKOTEHA
(puc. 1).

ToHKI TUTIBKK TEIypHIy CBHUHINIO, JICTOBAaHI iHIIEM,
BHPOIIYBaIH i3 MapoBoi (a3u METOAOM Tapsd0i CTIHKH
Ha ckomnax (111) kpucraniBs BaF, [6]. KpiMm ocHOBHOTO
BUNIApHKMKA 13 cronykolo PbTe, BUKOpHCTOBYBaM IIE
JIBA JTOJATKOBUX BHIAPHUKY 13 yucTuMu Teaypom (Te) i
ingiem (In). BuOpana TtexHomoris, 3rigHo [7],
3a0e3meyuyBana HE3QJIC)KHE BapIOBaHHSI y IIMPOKUX
TpaHUIAX  KOHICHTpamii  BIacHUX  Je(eKTiB i
JOMIIIKOBHX aTOMIB y Marepiani OCaUKEHHX IUTIBOK.
Temmneparypa IIOTAaTKOBOTO JoKepena 1HIII0
migTpumyBainacs B intepBani Ti,=1100-900 K.

Temmneparypa OCHOBHOIO BHIIAPHHKA CKJIajana
Tp=920K, a criHok - T=950K. Temmneparypa
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lg [nH> CM-3]

18.8

18.4F

18.0F

Puc. 1. 3anexnicts KoHUEHTpalii HOCIiB cTpymy ny B kpuctainax PbTe:In Bin
BMicTy HaqmmuikoBoro Tenypy G (G = N1/Ny,). Ny, at. %: 1 —0.25; 2 - 0.5 [12].

ocapkenns (migkmanku) Tp=620-700 K 3abe3neuysana
(dhopmyBaHHS CTPYKTYpPHO  JOCKOHAJIHMX  IUTIBOK
ToBIIMHOIO 2-5 MKM. IlIBuakicTs pocty IutiBok Oyna y
Meskax 3-6 Hmc.

JlocmipkeHHsT  IDTIBOK  TIPOBOIMIIM  METOJaMH
JIBOKPUCTATBHOI PEHTICHIBCHKOT CIIEKTPOCKOITIi Ta 0Ke-
eTTEKTPOHHOI CIIEKTPOCKOTIii. IX eTeKTpHUHi BIACTHBOCTI
BU3HAYAINCS KOMIICHCAIIMHAM METOJIOM Y TOCTIHHHUX
€JICKTPUYIHMX 1 MarHITHUX TOJISX.

VY pe3ynbTaTi AOCHIIKEHh BCTAHOBICHO, IO TUTIBKA
PbTe maroTh MO3aiuHy CTPYKTYpY i3 BEITHYHHOIO OJIOKIB
b=0,1-0,5 cm. Kyt po3sopienTarnii cknamaots 15-30".
3HAaYCHHS EICKTPUYHUX IMapaMeTPiB IUTIBOK CYTTEBO
3ajexarb BiJl yMOB OC3/DKEHHA. 3a BiJCYTHOCTI
KOMIICHCYIOUHMX TMapiB Telypy Ta iHIII0 (QOpMYIOTHCS
wriBkn  PbTe timpkm n-tumy. [ligBumenns Tp
00yMOBITIOE Jiesike 3MEHIIICHHS KOHIIEHTpAITii
eJeKTpoHiB. 30aradeHHs Tapu Ha TeIyp VY 30HI
OCa/DKeHHsST 33 JOIOMOrOI0 JIOJaTKOBOTO JpKepelsa
crpusie GopMyBaHHIO Martepiany p-tuity. KoHIeHTpartist
JIPOK BU3HAYAETHCSI B OCHOBHOMY Tre.

Te® = Te, + Vg +2h",
In), = In;, +e”,
HOH@ e— +h+

mepexiyy HaJTUIIKOBOTO
YTBOPEHHS

Peakmist (1) omucye
Tenypy B aHioHHy miarpatky PbTe i

Bakanciii ceummo (V) i fipok. Peakmis (2) ommcye
(Inp,) i

enekTpoHiB e . Peakmis (3) ommcye BiacHy
MPOBiMHICTh. PIBHAHHSA eNEKTPOHEHTPaNbHOCTI, 3a
YMOB J1aHOi JIe()eKTHOT MmiICUCTEMH, Oyl MaTH BUTJIIS;

YTBOPEHHSAM  JOMIIIKOBUX  JOHOPIB
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3MIHOIO TEMIIEpaTypu IOAATKOBOTO JUKEpena Iapu
innito Tp, MOXKHa KepyBaTH piBHEM JIEryBaHHS IUIIBOK 1,
TaKUM YUHOM, X €JICKTPUYHIUMHU apaMeTPaMHU.

JoHopHmii Xapakrep Jeryrodoi aii iHmito PbTe mae
MOXIIUBICTh HE TIJIbKH 3MEHIIYBaTH KOHIICHTPAIIIIO
JIpOK, ajle TpHU TEBHUX 3HaueHHsAX Py, peamisyBatn
p-n-mepexin, 1 Tmojambine 3pOCTaHHS KOHIEHTpAIlii
elekTpoHiB (puc. 2). IIpu npoMy 3HaUEHHS THUCKY Mapu
iHairo, WmWo Biamosizae n-p-mepexony Pi,,, cyrTEBO
3aJICKUTh BiJl MAPLiaTEHOTO THUCKY MapH TEIypy B 30HI
OCa/UKCHHs. A came, i3 3pOCTaHHsAM OCTaHHbOro (P )

Py, pn 3010BIIIYETBCS (PHC. 2).

II. KsasiximiuHi piBHSIHHSI YTBOPEHHS
Ae(eKTiB y KpHCTAJIAX
PiBHOBaxkHWIT cTaH JedeKTHOI TIICHUCTEMH Y
kpuctanax n-PbTe, 30araueHux TeixypoM 1 JIErOBaHUX
IHII€EM, MOXHA OIKMCATH TaKUMHM KBa3iXiMiYHHMH
CITIBBIHOILIEHHSAMH:
—r\2- 2 S
KV,Pb =[Vp 1p° /[Te]; (1)
— + 0
K,, =[ng, ] /[In,, ]; )
K, =nlp. 3)
2-9 _ +
n+2[Vy ]=p+[In,]. 4)
Bepyun 1o yBar, 110 KOHIICHTPAITiS
HAJIMIIKOBOTO TEIypy Vy 3pa3ky Ny, YHCEIBHO

JIOPIBHIOE CyMi KOHIIEHTpaIlii Temypy y BUIBHIN a3i
[Te®] i koHuenrpanii Bakanciii ceunmo [V, ]:

Ny, =[Te*]+[Vy 1, ()

a KOHIEHTpauwis iHAII0 Yy 3pa3ky Ny, YHCEIbHO
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18.1

17.5

16.9

16.3

i
-3
lg [Plna Ha‘]

Puc. 2. 3anexHicTh XOJUTIBCHKOT KOHIIEHTpawii HOCIiB cTtpymy (ny) y miiBkax PbTe:In Bin
TUCKY JpKepena iHAito Pp,. aist pi3HMX 3Ha4YeHb TEMIIEpATypU JOAATKOBOTO JDKEpEa TelIypy
Tre: 1 —640,2 — 680. A, B — ekCIEpUMEHT; CyLUIBHI JIiHIT — po3paxyHoK 3rigHo (1-11).

JIOPIBHIOE CyMi KOHIICHTpAIlii HEiOHI30BAHOTO [Ingb]
Ta ioHizoBanoro iugio [Ing, ]:
— 0 +
N, =[In% ]+[In},]. ©6)

Omxe, OIEpKUMO Uil KOHIEHTpauiid BakaHCIH
CBHUHLIO 1 10HI30BaHOI'O 1H/IIO:

n+2MNg /(1+K] /K, *) =N, /(1+n/K,)+K,/n.

OTpuMaHuii BUpa3 € PIBHSAHHIM IT SITOTO CTETEHS
BIJTHOCHO N 1 BH3HAYAE 3aJCKHICTh KOHIICHTpAIT
CJICKTPOHIB BiJi KOHIICHTPAI[l HAJIUIIKOBOIO TEIypy
Ta iHAi0.

OCKUTBKM ~ XOJUTIBChKa  KOHIICHTpAlis  HOCIiB
CTpyMy TOB’si3aHa i3 KOHIECHTPAIlSIMU EJICKTPOHIB 1
JUPOK CITiB BiTHOIICHHIM

n, =n-p,p=K,/n, (10)

TO
n, =n[{1-K;n7?). (11)
Ortxe, MOJKHA 3HAWTH 3aJI€)KHOCTI

eKCIIEPUMEHTAIbHO BHU3HAYEHOT KOHIIEHTpAIlii HOCIiB
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[Ve, 1= Ny (1+ K /K, %), (7
[In,,]=N, /1+n/K,). (8)

Ha ocHoBi onepxanux criBBigHomeHb (7) 1 (8)
PIBHSHHS €IIEKTPOHEUTPATLHOCTI 4) HaOyne
OCTaTOYHOI'0 BUTJISIY:

©)

CTpyMy Ny, a TakoX KoHUeHTpauii aedextis [Vi ] i

(puc. 3), i
KOHLEHTpalii sieryrodoi gomimiku Ny, (puc. 4).

[Iny,] Bix Bigpomenms G =N, /N

ITII. KsasixiMiuHi piBHSIHHSI YTBOPEHHS
AedexTiB y miiBKax

PiBHOBaXHMI cTaH JedeKTHOI IMiJACHUCTEMH Y
miiBkax PbTe, 30aradeHux TeaypoM 1 JerOBaHHX
IHZIEM MO’KHA OIMCATH TaKUMM KBa3iXIMIYHHUMH
CIIBBIAHOIIEHHAMU:
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Ig [ny,cM”]

19.2

18.8

18.4

18.0

G

Puc. 3. 3anexxHicTh XOJUTIBChKOI KOHIIEHTpaii HOCIiB cTpyMy (1 — ny) i KOHIEHTpamii JeeKTiB
(2-[In;, 1,3 - [Va]) y xpuctanax PbTe:In Bin Bmicty Hammmkosoro tenypy G (G = Npo/Nyp,).
* — eKCHEePUMEHT (XOJUIIBChbKa KOHIICHTpAIIisl HOCIiB cTpymy). Ny, = 0.5 at. %, T =973 K.

Ig [ny,cM”]

19.0F

18.7F

18.4F

N, at. %

Puc. 4. 3anexHicTh X0JUTIBCHKOT KOHLIEHTpaLiil HOCIiB cTpyMy (1 — ny) i KoHIEHTpauii nedeKTiB
(2 - [In},],3 - [V, ]) y kpucranax PbTe:In Bix konuenTparii seryrouoi qomimku tamiio (Ny,).

® — SKCIIepUMEHT (XOJUTIBChKa KOHIEHTpallist HociiB cTtpyMmy). G = 0.5 (G = Np/Np,). T =923 K.
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;Te;' o Tey, +Vp +2h",

v + -
In" « In, +e,

uon - e— + h+,

Tyr peakuis (12) ommcye nepexin HaUTUIIKOBOTO
Tenypy 3 mapu Te) y amiomny miarparky Te., . ITpu
IbOMY YTBOPIOIOTBCSI HETaTHBHI IBO3apsaHI BakaHCIi
ceunio (V,,) i nipku. Peaxuisn (13) onmcye nepexin

ingito 3 mapu In" y kpucramiuny rparky PbTe i3

yTBOpeHHsM  oxHosapsaguux  goHopie  (Inp) i
elekTpoHiB e . Peakmis (14) ommcye BiacHy
MIPOBITHICTb.

PiBHSHHS ~ €JEKTPOHEUTPATBLHOCTI, 32  yMOB

3alpONIOHOBAHOI JIe)eKTHOI MiICUCTEMH, Oylne MaTu
BUTIIAL:

n+2 0V ]1=p+[Inj, 1.

n+20° K, ,P.° /K=K, /n+K, [P, /n.

18.3|

17.9

17.5
17.1
16.7

16.3

(16)

Ky py =[Ve 10p° /[P0 ]: (12)
K, =[Ing, 10 /[P, ; (13)
K. =nlp. (14)

Ha ocnoBi piBusae (12) — (14) onmepxumo mis
KOHIICHTpAIiif BAKAHCIi CBUHIIIO 1 JISTYIOUOTO 1HIIO:

2-7_ .2 1/2 2
[V, ] =n D<V,PbPTcz /K7, (17
+ 1=
[Inp, 1=K, [P, /n. (18)
3ayBaxxuMO, 110 PIBHOBAXKHI KOHIICHTPAIIil [Vlfb_ ]1i
[In,,] BU3HAYaIOTH mpU Temreparypi ocamkenns T, a
3HAQUCHHs MAPLIabHUX TUCKIB Tenypy Pr 1 imaito

P

T}, BIAIIOBiAHO.

BpaxoBytoun opepxani cniBigHomenns (17) i
(18), piBHsHHS enekTpoHelTpansHOCTI (16) Habyne
BUTIISY:

— TeMIeparypaMH JOAATKOBUX BHUMAPHUKIB Tt 1

In

(19)

p-THIl

! | !
640

! | !
660

! | !
680 Tro K

Puc. 5. 3anexHicTh XOJUTIBCHKOI KOHIIEHTpaIii HOCIIB cTpyMy (ny) y tumiBkax PbTe:In Bix
TEMIIepaTypu JDKepelia JOJaTKOBOTO Tenypy Tr. U PI3HUX 3HAYCHb HApI[iaibHOTO THUCKY
napis imxio P, Ma: 1 — 10722 - 10 3 - 10™%; 4 — 10™. (pospaxysox 3riso (12-20)).
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W
[E—

lg[n,, cMm™

18.1 1

T

17.5

16.9

16.3

15.7

L1l I L I L1l I L I Ll I L I |
630 640 650 660 670 680 690

TTea K

Puc. 6. 3anexuicts konuentpanii nedekris ([Vy, ] — 1, [In}, ] —2) y muiskax PbTe:In

BiZl TeMmepaTypu keperda aogaTtkoBoro temypy Tre. (Tp=623 K, Pp=10" IIa)
(po3paxynok 3rigHo (12-20)).

lg[nH b CM_3]

18.7F 1
181} 5
175

16.9F

16.3

| |
-9 -8 -7 -6

lg [P, [1a]

Puc. 7. 3anexuicts konuenrpauii aepexris ([In}, ] — 1, [Va ] — 2) y miiskax PbTe:In
BiX THCKY mkepena inmiro Pp,. (Tp=623 K, T1.= 640 K) (po3paxynox 3rigno (12-20)).
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Taoauns 1
KBaziximiuHi piBHSHHS YTBOpEHHS JAe(DEKTiB 1 IX KOHCTAHTH PiBHOBAru
K =K, exp(—AH/kT) Ta enransmii AH y xpucranax PbTe<Te>:In.
Ne Peaxkitis Komncranra K, AH , eB
1 | Te® = Te, +VE +2h" | Kyp =[Ve 1D /[Te®] | 2,510%, em® 0,2
2 Inj, = In; +e K,, =[In},]0h/[In}, ] 2,8:10", cm™ 0,1
non - e— +h+ ; =n Elb 106 D]041 , CM-G 0,58
Otrpumannii Bupasz (19) € pIBHIHHAM TPETHOTO y3arajibHeHb BiIHOCHO XapakTepy MIPOIIECiB

CTENEHs BIJHOCHO N 1 BU3HA4Yae 3aJEXKHICTb
KOHIICHTpAIIi1 CJICKTPOHIB Bif KOHIICHTpAIIi1
HaJUIMIIKOBOTO TEIypy Ta iHAailo. Maroun Ha yBasi, 0
XOJITIBChKa KOHIIGHTpallisi HOCIIB CTPyMy IIOB’s3aHa i3

KOHLCHTPALIIMU ~ €JICKTPOHIB 1 JIPOK  CHIBBiJHO-
HICHHSM n, =n-p, p=K,;/n, ocratouHo
IICTaHEMO
n, =n(l-K,n7?). (20)
OT1xe, MOXKHA 3HAWUTH 3aJEKHOCTI KOHLEHTpALii
HOCIIB CTpyMy 1Ny BIiI TeMIepaTypu JKepeia
nopatkoBoro  tenypy Tre (puc.5), a  Takox
koHmenTpanii  nedektis  [Vy ] i [Iny,]  Bix

TEMIepaTypu JpKepena JOJATKOBOTO  Tenypy Tre
(puc. 6) 1 Big THCKY Kepena iHmito Py, (puc. 7).

IV. AmnaJji3 pe3yabTaTiB 10CTiIKEeHHS

PesynpraTn  KBa3iXiMi4HOTO  aHaN3y  JAlOTh
MOXIIMBICTh PO3PAaXyBaTH 3aJEKHOCTI XOJUTIBCHKOT
KOHIIEHTpAIlii HOCIiB CTpyMy i KOHIIEHTpamii aedexTiB
[Var1, [In;,] y xpucranax i muiskax PbTe:In Bix
TexHonoriuanx (akrtopi. Ha pwuc. 3-7 mpencraBieHo
ZEsIKI 13 HUX.

KoHcTanTl piBHOBarm KBa3iXiMiYHUX peaKIii

yTBOpeHHs  BakaHciii  cBunmo Ky, (1,12) i
3amimieHHs iHaieM cBuHIO Kj,(2,13), oxepkani
METOZOM  HaWMCHIIMX  KBaJpaTiB HAa  OCHOBI

anmpoKcUMallii eKCIepUMEHTANbHUX naHux (puc. 1, 2)
TEOPETHYHUMHU 3aJICKHOCTSIMHU.

3ayBaxxMMoO, IO KOHCTaHTY pIBHOBarW peaxilii
K;(3,14), mo BigmoBimae peamizamii  BIAaCHOL
MIPOBITHOCTI BU3HAYEHO TEOPETHUIHO [5].

Bci koHcTaHTH piBHOBard, IO HEOOXIigHI IS
NPOBEICHHS KBa3iXIMIYHUX pPO3pPaxyHKiB, HaBElCHI B
Tabmusx 11 2.

[opiBHsIBHUK aHANI3 Pe3yNbTATIB EKCIIEPUMEHTY

Ne(eKTOYTBOPEHHS Y JICTOBAHUX IHIIEM KpHCTaNax 1
wriBkax PbTe<Te>:In.

Tak, 30UTBIICHHS BMICTY TEIypy Vy CIIONYI
PbTe<Te>:In 00yMOBIIOE 3MCHIICHHS KOHIICHTpAIIIT
enekTpoHiB (puc. 1,3,5) mpu 3pocTaHHI KOHIICHTpAIIil
Bakauciii ceummio [V ] i meryiouoro enementa [Ing, |
(puc. 3 — kpusi 2, 3).

30UTbIICHHS. ~ KOHIIGHTpAIlil  IOMIMIKK  iHIIIO
00yMOBITIOE pi3Ke 301IbIIEHHST KOHIICHTpaIlil Ae(eKTiB
(puc. 4,7). Tlpu npoMy TOHOPHA Mis 1HIIIO OB s3aHa i3
30iMBIICHHSAM Y  Marepiami  aTOMHUX  Je(exTiB
3aMIlICHHS 1HJIEM BaKaHCIA CBUHIFO y KPUCTANIYHIN

rparui PbTe [In;, ] (puc.7 — kpusa 1). 3Beprac Ha
cebe yBary xapakTep 3MiHM Bakauciii ceummo [V ]
(puc. 7 — xpusa 2). Buano, mo konmentpais [Vp, |

3pOCTa€ aHAJOTIYHO N0 KOHICHTPALii IHMII0 [In;b].
OcTraHHE BKa3ye Ha Te, IO Mae€ MiCIe SBHIIE
CaMOKOMIICHCAIlii, TPU SKOMY YTBOPEHHS IeQEKTiB,
MOB’SI3aHUX 13 JIETYIOUOIO JIOMIIITKOI0 KOMITCHCYEThCS
BIACHUMH aTOMHHMH JaedeKkTamu. 3ayBaXMMO, IO Y
poborax [10, 11] sBHIE caMOKOMIICHCAIT BHUSBICHO
TIpY JIETYBaHHI TEIypUAY 1 CEJIEHITy CBUHIIIO TaJlieM.
TakuMm 4MHOM, OJEpKaHI PE3yNIbTATH BU3HAYAIOTH
TEXHOJIOTIYHI yYMOBHM 1 aHANITHYHI 3aJIeKHOCTI, IIO0
3a0e3MeUylOTh  SK  BHPOIIYBAaHHS TOHKOILTIBKOBOTO
Marepiany, Tak i BUTOTOBJICHHS KPUCTAIIYHHUX 3pa3KiB
13 Harepe 3aJaHUMU CIHIBBIIHOIIEHHSIMH
KOHIIEHTpAIlii  €IEKTPUYHO AaKTHBHHMX BJIACHUX 1
JIOMIIIKOBHX Te(DEKTiB, a TAKOK THIIOM MTPOBiTHOCTI.

BucHoBxn

1. BukoHaHO KBa3iXiMiUHUH pPO3paXyHOK 3aJICKHOCTI
PIBHOBa)KHOT KOHIICHTpAIIil HOCIiB CTPyMy Ta aTOMHHX
nedekriB y kpucramiyaomy PbTe<Te>:In Bim BMicTy
HaJCTEXiOMETPUIHOTO TEIypy Ta JIETYI04Oi JOMIITKH

i pO3paxyHKIB Ja€ MOXIHBICTb 3pOOHTH  psiA iHmiro.
Taoaunsa 2
KBaziximiuHi piBHSHHS YTBOpEHHS JAe(DEKTiB 1 IX KOHCTAHTH PiBHOBArm
K =K, exp(-AH/kT) Ta enransmii AH y miskax PbTe<Te>:In.
Ne Peakis Koncranra Ky AH , eB
1 - + - 9 -
1 ETGZI = Tep, +Vp, +2h Kyp = Vi, 10b? /[P%éf] L,600*cm’Ia™? 0,2
2 InY < Inj, +e” K,, =[In;,10h/[P,] 9,000 M Ma™"? 0,1
3 "0" - e +h" K;=nlp 1.0600*, cm™® 0,58
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2. Bu3HayeHO KOHCTaHTH pIBHOBard Ta EHTAJIBIIL 6.3po0ieHi  y3arajgbHeHHS  BIIHOCHO  XapakTepy
YTBOPCHHS BaKaHCId CBUHIIO 1 HOHI3amii IHAIIO Ha mporieciB  1e(heKTOYTBOPEHHS y JICTOBAaHUX 1HIIEM
OCHOBI TIOpPIBHSHHS pE3YNbTAaTiB EKCHEPUMEHTY 1 kpuctanax i iiBkax PbTe<Te>:In.

PO3paxyHKiB.

3.Iloka3aHo BIUVIMB MAOMIIIKK IiHAII0O HA EIEKTPUYHI
BJIACTHUBOCTI €IMiTaKcialbHuX IIiBOK PbTe <Te> In.

4. 3anporioHOBaHI KBa3iXiMi4HI peakimii yTBOpEHHS
nedextie 'y muiBkax PbTe (Te):ln i BHU3HAYEHO iX

KOHCTaHTH PiBHOBAry.

5. BUKOHAaHO KBa3iXiMIYHMH pO3paxyHOK 3alie>KHOCTI
XOJUTIBCBKOI KOHIEHTpAIl HOCI{B CTpyMy Ny, a TaKoxX
nedeKTiB — BaKaHCIH CBHHIIIO [Vrfb_ ], moMmimiku iHIIO

[In,, ] — Bixm TexHosoriunux QakTopiB y MeToxi
raps4oi CTIHKH.
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Quasichemistry of Defects on Lead Tellurides, Doped by Indium
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On the basis of quasichemical the approach mechanisms of process a doped by indium of crystals and films
PbTe, riched a tellurium are analysed. It is erected the basic legitimacies of processes that happen at a doping of
lead telluride crystals and at cultivation doped epitaxial lead telluride films. Equilibrium constants quasichemical
responses and an enthalpy of natural and impurity defects are obtain.
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