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3 BHUKOPHCTAHHSM 3araJIbHONPUHHATHX Ta HOBITHIX YSBJICHb IPO NPUPOAY BIacHUX JedekTiB y Marepiaii
NPOBEJICHO MOJENIOBAHHS aHCAMOIIO TOYKOBHUX Je(EKTIB y HEIeroBaHMX MOHOKpHCTaJaX TEIypHIy KaJIMilo.
Po3paxyHkH BHKOHAHI Ui ZBOX KpalHIX BHNAJAKIB — MOBHOI piBHOBaru Ta 3akaitoBaHHs AedektiB. Omepixani
3aJIe)KHOCTI KOHIEHTpawii Ae(eKTiB Ta BUIbHHX HOCIIB 3apsiiy BiJl TEXHOJOTIYHHUX MapaMeTpiB BUPOIILYBaHHS,
MICIIIPOCTOBOTO BiANANy y Mapi KaaMmil0 Ta TeMIIEpaTypH HOCHIIKEHHA KpuctamiB. [IpoBeneHO NOpiBHSHHA

OTPUMAHHUX pE3yJIbTaTiB 3 EKCIEPUMEHTAIbHUMH JaHUMH,

OI0  JO3BOJIJIO 3pOOWTH BHCHOBKU BiTHOCHO

O6rpyHTOBaHOCTi PO3IMIIHYTUX MoJIeNel Ta 3alpononyBaTu Z[O,HaTKOBi CKCHEPUMEHTU 1L OCTATOYHOI'O BI/I60py MK

HUMH
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Beryn
MoHoxkpucranm TeILypuny KaMilo €
MEPCIICEKTUBHUMHA  UISI BUTI'OTOBJICHHS Ha iX OCHOBI

JIETEKTOPIB PEHTTeHIBCHKOTO Ta TaMa BUIIPOMiHIOBAaHHS,
€JIeKTPOHHO-ONITHIHUX MOJYJISITOPIB, ¢binpTpiB,
COHSYHMX eJIeMeHTIB Ta iHme [1]. Pasom 3 Tum, mis
oJiep KaHHS TIPUCTPOIB 3 HEOOX1THUMH
eKCIUTyaTalliiHIMN BIIACTUBOCTAMU MOTPiOHO
BUPOILIYBaTH KpPUCTAIM 3 IPOrpaMOBaHUM aHcamOiem
ToukoBuX nedektiB (AT/I), ockIbKM caMme BiH BU3HA4ae
CTPYKTYPHO YYTJIMBI XapaKTepUCTUKU MaTepiaiy. Buoip
ONTHUMAJIBHUX IAapaMETpPiB BIUIMBY Ha XaJIbKOT€HIJ NpHU
poMy MOKITHBHIA TUIsixoM MoaentoBanHs AT/ y CdTe B
3aJeXKHOCTI Bif (PI3MKO-TEXHONOTIYHMX YMOB HOTO
OIlepKaHHA Ta MICIIPOCTOBOTO BigNally y Hapi KaaMito
gu Tenypy. i HOCSITHEHHS Li€l METH y TETePilIHii Jac
HIMPOKE BUKOPUCTAHHS HAaOyB METOJA KBa3iXiMiuHHX
peaxuiii (KP) [2].

Teopernunnii pospaxynok AT/l temxypumy kammiio
NPY BUCOKHX TeMIlepaTypax Brepiue BukoHa Jie Hobenb
[3]. Ipu posrmsiai piBHOBaru Ae(eKTiB y XaJbKOTEHiIl
BiH TIPUIIYCTHB, LIO PO3YNOPSAKYBaHHS Marepiairy
BiOyBaeThcsl 3a MexaHisMoMm DpeHkens y miarparmi
kaaMito. [lpy  1mpoMy TIpM  HamIMIIKy  KajaMmiro
HECTeXIOMETpUYHI aTOMH MOXYTh PO3MILLyBaTucs y
MDKBY3JISIX ~ KPHUCTQJIIYHOI TPATKH  HAIiBIIPOBiTHUKA,

nepeOyBaldn y IBOX 3apsSI0BUX CTaHAX (Cd? ,Cd; ) Y

BUMAJIKY HAJIUIIKY TEIypPy BJIACTHBOCTI XaJIbKOTCHILY
BU3HAYAIOTHCSA BaKaHCISIMM KaaMIil0 3  3apsI0BUMH
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CTaHaMHU (ng,ng,Vég). [MizHime, B pe3ynbrari

aHalli3y pe3yJIbTaTiB BHMIPIOBAHHS TPOBITHOCTI Ta
BU3HAYCHHS KOHIEHTpauii BUIBHMX HOCIIB y Texypuni
KaJMIiI0 TIPU BHCOKUX TeMIIepaTypax, OyJio moka3aHo, 1o
MIXKBY3JIOBHI KaJMild MOX€E 3HAXOIHUTHUCS TaKOX y JBidi

10HI30BaHOMY CTaHi (Cdf*) [4]. Taki mormsmam Ha

nedpextHy cTpykrypy CdTe € TpamumifHUMH 1 IIHPOKO
BHKOPHCTOBYIOThCS Iipu MozemoBanai AT/] [5].
ANBTEpHaTUBHOIO TOYKOK 30pY € MOAENb, IO
3anpornoHoBaHa YepHOM Ha OCHOBI JIOCHI/KEHb e(eKTy
Xona Ta camomudysii y CdTe. 3rigHo 3 Hew y
MaTepiali MOXYTh BHHHUKATH NIE(PEKTH 32 MEXaHI3MOM

Openkenst K y OIATpaTIi KaaMito (Vc_d,Cdiz+), TaK 1

TeLypy (Tei’,VTze* ) s Momens BHeplie BHUKOpPHCTaHA

JUIsl po3paxyHKy piBHOBaru aedextiB y [6]. Haxans, us
poboTa MICTUTh psJ HETOYHOCTEW, IO IIOB’S3aHi 3
BUKOPHCTaHHSIM aBTOPaMH HeaJeKBaTHUX KoHcTaHT KP
(K). Y noganpmomy Oysio BUCYHYTO NpHITyLICHHS [7] Ta
ollep)KaHEe  CKCICpPUMEHTAlbHE MiATBEepKCHHA  [§]
MOJKJIMBOCTI iICHYBaHHS y TeNypHAi KaaMilo, HapsImy 3

3a3HAYCHUMH, AHTUCTPYKTYpHHX JHedekTiB Teéﬁ. e

OimbIl  ckiamHa MoOJETb  Je(eKTOYTBOPEHHS, WIO
BPAaxOBY€ aHTUCTPYKTYPHI NeQeKTH sK 3a MiArpaTKkoro
KaJMil0 Tak 1 Tenypy po3risHyra B [9]. ABTopu
3aCTOCYBAIH ii pa3oM 3 JBOMa TPATUIIIAHUME MOICISIMU
JUIS  pO3paxyHKy TpaHHIl o00JacTi TOMOTEHHOCTI
TeNypUIy KaJMil0 Ta TOPIBHSAIN OJepiKaHi pe3ybTaT 3
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eKCIICPUMCHTAIBHUMH.
3 BHKOPHCTaHHSIM YTOYHEHHX 3HAYCHD
KBa3iXIMIYHUX  KOHCTaHT Mozeidb YepHa Oyna

3acrocoBaHa s po3paxyHky AT/l y CdTe neroBaHomy
akienTopamu Ta goHopamu (/n) y [10]. Astopm
BpaxyBaJll MPHCYTHICTh y MaTepiajli HaCTYNHUX BHIIB
nedexTiB (Cd l~2+, Veas VCZC] , V;%;, Te; ) VY nojansuioMy y
[11-12] us Momens BHKOpUCTaHA JUISL JOCIIIKCHHS
neeKkTOyTBOpeHHsI y KpUCTalax HeJIEeroBaHOro Ta
JieroBaHoro iHgieM abo xnopom CdTe mipu #foro Bimmani
y mapi kagmiro. PiBHOBara meexTiB y Temypuai KaaMito
JIETOBAHOMY 1HIIEM TaKOX OCTIDKyBamacsi y poOori
[13], aBTOpHM siKOI 3acTOCYBamM MOAM(DIKOBAHY MOMECITH
UepHa, 1m0 BpaxyBaja AOAATKOBUM aHTUCTPYKTYpHUH
neeKT
HaBOJSATHCS PE3YJIbTaTH PO3pPaxyHKiB KOHLEHTpAIl
He3apsHKEHUX Je(EeKTiB, IO 3HMKYE MOXKIHMBICTH 1X
3icTaBieHHs! 3 eKkcrepuMeHTOM. Llell Hemoiik YacTKoBO
yCyHEHO y po6oTi [14], aBTOpH 5KOi 3 BHKOPHUCTaHHIM
YTOUYHEHUX 3HaueHb KoHCTaHT KP Ta memo 3miHeHOi
Mojeni nedeKTiB, ska BpaxoBYy€e HapsAy 3 3apsKeHUMHA
He3apsHKEHI TICHTPH, 3pOOMIH TePMOIUHAMIYHY OIIHKY
MTOJIO’KEHHS 00J1aCTi TOMOTEHHOCTI TeMyPUIY KaaAMIi0.

Mogeni nedekTHOI CTPYKTypH TeIypuay Kaamilo,
10 HalH4acTille BUKOPHCTOBYIOTHCS Y TENEepilIHii dac
JUISl TIOSICHEHHSI WOTO eJeKTPO(I3MYHHUX BIIACTHBOCTEH,
3BeJICHI y Tadmmi 1.

OCHOBHOIO TIEPEIIKO/IOI0 Ha IUISAIXY ITOPiBHSIHHS
pe3ysbTaTiB MOJEIIOBAHHS CIIEKTPa TOYKOBHX Je(EeKTiB
TENypUIY KaJMilo 3 eKCTIepUMEHTATLHUMHU
pe3yJibTaTaMi € HEOAHO3HAYHICTh Yy BHM3HAYEHHI
TIIMOMHN 3aJsITaHHs BIATIOBITHUX DIBHIB y 3a00pOHEHii
30Hi (33) Mmarepiany Ta ix iHTepnpertamii. Ilpu mpomy
KUTBKiCTh AyMOK [1,4,7,14] BiTHOCHO TPHPOIN THX UH
IHIMUX piBHIB TpocTo Bpaxkae. CyTTeBiil po3OiLKHOCTI y
iHTeprpeTanii UUX PIBHIB CIPHUSE BIACYTHICTH HPSIMHX

Tel;. Haxams, y poborax [11-12] He

HAMIBIPOBINHUKY “ab initio”, TOOTO BUXOISIYU IUIIC 3
KBaHTOBO-MEXaHIUYHHX Ta TEPMOJMHAMIUYHHX TapaMeTpiB
atomiB Cd ta Te [15]. Lle no3Bommno aBropam [16]
3HAlTH eHepriro 10Hi3alil OCHOBHHX Je(eKTiB y
XaJbKOTEHII KaaMmilo Ta 3’siCyBaTH sIKIi 3  HHUX
BU3HAYAIOTh €JIEeKTPO(I3MYHI BIACTUBOCTI Marepialy B
3aJJaHOMY I1HTepBaJli 3MiH ()I3UKO-TEXHOJOTIYHUX YMOB
BUPOIIYBaHHS MOHOKpPHCTANIIB. X04Ya, MOKH IO METO[
“ab initio” He HaOyB HEOOXiZHOI TOYHOCTI, OXep)KaHi
aBTopamu [15] 3HaueHHs eHeprii ioHi3arii redekTiB ciix
BBa)KaTH HAMOLIBII MPUHHATHIMHA Ha CHOTOJTHI.

Amnami3 JTepaTypHUX IDKepen JIO3BOJISIE
KOHCTATyBaTH, 110, HE 3Ba)KAI0OYM HA 3HAYHY KUIbKICTh
eKCIIePUMEHTAIbHOT iHpopMmarrii 3 BUBYCHHS

xapakrepuctuk ToukoBux nedektiB y CdTe, enuHOi
OYMKH BITHOCHO THIy 1 €JIEKTPUYHOI aKTUBHOCTI
aTOMHUX JAe(EeKTIB y Marepialli 0 TENepilIHbOro Yacy
He icHye. Ilpy UBOMY MOXIHBICTH iHTepHpeTarii
EKCIIEpUMEHTAIbHAX JaHUX BH3HAYAETHCS MOJCIBHUMHU
ysBreHHsMu nipo AT/l y HaniBnpoBigHuKy. Pazom 3 Tim,
TakKa iHTepHpeTallist yCKJIaJIHIOEThCS THM, IO OUTBIIICTH
ICHYIOUNX pOOIT TMPHCBAYCHA MOICTIOBAHHIO BHIIAAKY
TaK 3BaHOI MOBHOI piBHOBaru aedekriB y CdTe, B TOi
yac SK iX pealpHHN CTaH OLIBII aJeKBaTHO MOXe OyTH
OMMCAHWA  MOJEIUII0  YacTKOBOi  piBHOBark, abo
3akantoBanHs [2]. Ile 1 00yMOBMIIO HAmpsIMOK JaHOTO
JIOCIIIDKEHHA.

Meroro pobotu € wmoxemoBaHHs craHy AT/] y
HEJIeTOBaHUX MOHOKPHCTaJaX TeIypuay KaaMilo 3
BUKOPHCTaHHSIM  3arajbHONPUHHATUX Ta  HOBITHIX
ySIBIICHb TIPO IIPUPORY BJIACHUX TOYKOBHX JAC(PEKTIB Y
MaTepiami Ui IBOX KpaWHIX BUMAJKIB: IOBHOI
piBHOBarm Ta 3akamroBaHHA. [lpy  1mpomy A
PO3paxyHKiB 3aCTOCOBaHI YTOYHEHIi JaHi PO KOHCTAHTH
KP. IlopiBHAHHS  OHIEpXKaHWX  pE3yJNbTaTiB 3
eKCIIepUMEHTAJIbHIMHI  JaHUMH, Ha Hally JIyMKY,
MOBUHHO JIO3BOJIUTH 3pOOHMTH BHOIp MK OCHOBHHMH

eKCIIEPUMEHTAIbHAX ~ METOMIB  iNeHTUdIKalii  THITY Mozensamu edexTHoi crpykrypu CdTe.
TOYKOBOTO JIe(EeKTy.
Hosmit eran pmocmimkenr CdTe posropHyBcs
OCTaHHIM YacoM 3aBIAKM BHUHHUKHEHHIO METOIIB
po3paxyHKy  eHeprii  yTBOpPeHHS  JedekTiB y
Taoaunsa 1
OcHoBHi Mozeni nedektHoi ctpykrypu CdTe .
Buau Ve | VE | car | car | vg Vi | Tey | Ted; | cdi,
JTeQeKTiB
ITocunanns
[1] - + + - + - - - -
[2-3] + + + - - - - - -
[4-5] + + + + - - - - -
[6] + - - + - + + - -
9] - + - + + + - + +
[10-12] + + - + _ T T ; ;
[13] B + i T : T T m -
[14] + + + + - + + - -
[16] + + - + + + + + -
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Keasiximiunnii onnc AT/ y
MoHokpuctanax CdTe pias Bunaaxky
IMOBHOI PiBHOBArH Ta 3aKAJIOBAHHS
nedekTin

Hus ommcy piBHOBaxHOTO cTany AT/l kpucramiB
CdTe mpu ix TepMiYHOMY Bimmaii y mapi KagMmiro HaMH
3aCTOCOBAHO ABI MOJENi, SKI Ha ChOTOJHIMIHIA JE€Hb €
HaWOUIBII OOIPYHTOBAHUMHM Ta TaKUMHU, LIO JOCHTh
J00pe ONMUCYIOTh EKCIIEPUMEHTabHI pe3yiabTaTH. Y
mepuri  Mojeni, ska 3ampornoHoBaHa y [4-5] 1 €
TPaIUIIfHOI0, BBAXKAETHCS, IO BIACHI JedeKTH 3a
MexaHi3MoM DpeHKess BUHUKAIOTh JIUIIE 33 MiArPaTKoo
KaaMito. BoHa BKiIOYa€ HACTYIHI BHIM TOYKOBHX

nedexris (Cdio, cd’, cd*t, V&, Vi chg)'

Hpyra mogmenp  0a3yeTbcsi Ha  pe3ysbTaTax
pO3paxyHKiB eHeprii ioHi3allii BIACHUX JeQeKTiB ¥y
CdTe 3 mepmmx mpuanmmB [16]. ABTopaM Bramocs
MOKa3aTH, II0 y MaTepialli MOKyTh iICHYBaTH TaKi BUAH
pedexrin CdY,Cd?*, VL., Vi, VA, V&, Vs
Vég, Te, e, Teki.

[lpu BuKOpucTaHHI MozeNi BIacHUX JedeKTiB
3anpoIoHoBaHoi y pobortax [4-5], cucrema KP wmae
BUTJISA], HaBelneHud y Tabmumi 2 (piBasHHA (1)-(8)).
Mopemni [16] y wiii Tabmuui BiinoBigaoTs piBHIHHA (9)-
(23). Tam ke HaBelCHI 3HAYCHHS TEPMOIMHAMIYHUX
napameTpiB, sIKi BUKOPHCTOBYBAJIHCS TPH PO3paxyHKax
koHcTaHT KP.

B cucremax piBHAHB, 1O 3aCTOCOBaHI JUIst
po3paxynky ATJ] y marepiani, ciBBigHomenHs (1), (9)-
(12) ommcyroTs piBHOBary ‘“mapa Kagmil0 - BIIAcHI
nedexT’”; peakmii (2)-(6), (13)-(21) piBHOBary BiacHHX
CTpyKTypHUX HedekriB; (7), (22) - 30ymKeHHS BIIACHOI
npoBigHocTi Marepiany; (8), (23) - NoOBHe piBHSIHHS
€JIEKTPOHEHTPAIBbHOCT] HAIMIBIIPOBIIHHKA.

B mux Bupaszax iHmekc G- BigNoOBiga€ aroMaM y

napoBiil ¢asi; Vi., Vggq- BakaHcii Temypy i1 KaaMmiro

BignoBinHo; Te;,Cd;- wmixBy3noBi artomu; Teqy -

AHTUCTPYKTYpHUH JedekT (Tenyp y By3imi KaaMilo); e ,
h* - enexTponu i mipku, n, p — ix KOHIUEHTpais; Pry -
mapIiarbHUN THUCK KaaMmilo TpH Bigmaii 3paskiB; AH,
AE - eHTanbllis YTBOPEHHS Ta €Hepris ioHi3awii
nebekty; k — crama Bombumana; 7, - TemmepaTypa
BijIlay MOHOKpHCTAJIA.

Binmosimui TepMomuHamiuHi mapamerpu KP B3sTi 3
[2,5,10,16]. Bukopucrano maBa aemio pisHUX Habopu
3Ha4eHb €Heprii 3aysiraHHs piBHIB xgedexriB y 33
Mmarepiany. Bincyrni koncrantm K, abo K,
pO3paxoBaHi 3a METOJJMKOI0, OIMCAHOIO B [2], TP LOMY
BBaXKanocs, M0 e(eKkTHBHA Maca EJIEKTPOHIB CKIIaJae

* . *
m, =0,11-m,, a maca xipok m, =0,83-m, [9].

CymicHuit po3B’si30k cucreM piBHsHB (1)-(8) Ta (9)-
(23) mis mepmioi i Apyroi Monemi BIAMOBIMTHO Ja€e
MOJKJIMBICTh BH3HAYUTH KOHIEHTparito AT s
BUIIAJIKy MOBHOI piBHOBaru uepe3 koHctantu KP K Ta
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napuiagbHUM THCK Hapu kanmito Pey abo Temmepartypy
Bianany 3paski T, .

B pesympraTi po3B’sA3Ky CHUCTEM pIiBHSHb HaMH B
AHANITHYHOMY  BHUIJISIII  OJEpXaHi  BHpa3dl  JUIS
BHU3HAYCHHS KOHIICHTpALIii €JIEKTPOHIB y
MOHOKpHCTaJIaX. BiAMOBiAHI CITIBBITHOWICHHS MAlOTh
BUTJISLI IS TIEPIIOT MOJIENi

A;-n*+B,-n*-C,-n-2.D, =0, (1)
2-K,-K K, K
pe  Aj=———1—F—; B=l+—L1—-T;
K3 Ky K, - Peg Ky K, -Peq
C,=K; +K, -Py; D, =2-K, -Poy,
JUTS APYTOi MOJIENi
A, n*+B,-n°-C,-n-2-D, =0, 2)

. 2 .
ae A, =2:-Kyg-Pog; By =Pcg +Kjg - Pog +Kyp - Pegs
2 )
Cy =K -Peqg +Kg - Ky5- Py 5
D, =2-Kg P2y +2-Kg P2y +2-Kyo-Kpp - Ky

Sk y mepmoMy, Tak i JpyroMmy BHIQJKy MaeMO
anreOpaigHe piBHAHHSA YETBEPTOTO CTYIICHS, X09a CTalll y
CHIBBITHOIICHHSX [UIA pI3HUX MOJEIEH  CYTTEBO
BiZIPI3HSIOTHCSL.

binburicts BUMIpIOBaHb MPOBITHOCTI Ta
KOHLIEHTpAIT HOCIiB 3apsi/ly Y 3pa3kax TelypHuIy Kaamiro
NPOBOASATBCA TP TemIeparypax  OJM3bKHX 10
KIMHATHOI, X04a CaMi MOHOKPHCTaJH BHPOIIYIOTh NpPHU
BUCOKMX TeMmIeparypax. B pesynbraTi peanbHUil cTaH
AT]] y HanmiBnpoBigHUKY OyZe BiIIOBiaTH 4YacTKOBIH
piBHOBa3i mpu Jeskii mpoMixHiA Temneparypi. [lpn
IbOMY KIHIIEBa KOHHEHTpauis paedexTiB Oyne TuM
OmmK40oI0 M0 PIBHOBAXHOI  NPH  TeMIepaTypi
BHPOIIYBAaHHS MOHOKPHCTANiB, YHUM OUIBIIOID €
MIBUJKICT OXOJIOJDKCHHS 3paskiB. Y IIbOMY BHIAIKY
CITIBCTABJICHHS PO3PAaXyHKOBUX Ta €KCIIEPHMEHTAJIBHUX
pe3ynbTartiB Oyze OUIbII aieKBaTHUM, sKiIo ctan AT/l y
Marepiani OMMUCYBaTH MOJEIUI0 YacTKOBOI piBHOBaru
abo 3akantoBaHHA [2].

IIpu pospaxynkax AT/l y BuUmaaKy 3axajlOBaHHS
BUKOPHCTOBYBaINCSl Taki MipkyBaHHs. [Ipum nmocratHbo
IIBHIKOMY  OXOJIOJUKEHHI  3paskiB  BiJOyBaeTbCs
3amopoxyBanHs1 AT/, mo Bunukmm y CdTe ipu BUCOKIH
temnepaTypi. OIHAK, OXOJIO[UKCHHS HE BIUIMBAaE Ha
piBHOBaXHHI OaylaHC €NEKTPOHIB i1 Aipok. B pesymprati
MPU JOCTaTHRO HH3BKill Temmeparypi BCi €IeKTPOHH i
JIIpKA pEeKOMOIHYIOTb, a HAaJUIMIIOK BUIBHUX HOCIIB
3aXOIUTIOETHCS BIACHUMU JlepeKTaMH, SKi EPexXousiTh y
HeWTpanbHUi cTaH. BimnoBigHi mpolecH MOXHA
BpaxyBaTy IUIIXOM BBeieHHs y cuctemy KP, sika onmcye
CTaH TMIOBHOI pIBHOBar", JOJAaTKOBHX pIiBHSHb, LIO
XapaKTepu3yloTh CTAICTh 3arajbHOi  KOHLIEHTpALil
3apADKEHUX 1 HEHTpaJbHUX BaKaHCIH Ta MIKBY3JIOBHX
aToMIiB y MaTepiaii mpu 3akamoBaHHi. [Ipu 1pOMY
KOHLICHTpAIlil BIAacCHUX Je(eKTiB y 3pa3kax OyIyTh
3aJle)KaTd BiJl TeMIepaTypd BUMIproBaHHA T,, ska y

3arajlHOMYy BHITQJKy HE CIIBIANAE 3 TEMIICPATypPOIO
OJIep>KaHHS YM BiIIa]Tly MOHOKPHCTAJIIB.
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Taéauns 2

KBaziximiuai peakuii 7edeKToyTBOPEHHS Ta iX TepMOANHAMIYHI TTApaMETpH,

K=K, -exp(‘ AH4T) abo K =K, -exp(‘ AE%T)

No PiBHSHHS peakilii KoncranTa piBHOBaru TepMoaHAMIYHI TApaMETPH
K, AH , AE
(Tla,Ia, eB
ewen®)  [ISLISI] 11
Mogpens nedekti 3a podoToro [S]
1 Cd’+V? & Cd; +e K, P, =R=n-[Cd V'] ~n-[Cd’] 10 -0,81 | -0,81
2| Cdly oV +Cd} Kp=[Vg1[Cd]] 7,6:10° | 1,37 | 1,37
3 CdY > Cd; +e” K, =[Cd!]-n-[Cd'T" 3,510".7°7 [ 0,02 | 0,02
4 Cdf <> Cd* +e K, =[Cd*-n-[Cd}T" 8,75-10°.7%%] 0,21 |02
3 Ve, Vi, +h K=Vl p VT 2,44.10°.7°7( 0,05 | 0,2
61 Vi eVyte Ky =W V51! 875107771 0,70 [ 0.8
7 0o +ht n-p=K, =f(,) 510% 1,50 | 1,50
8 n+ Ve 1+2-Vég 1= p+[Cd]+2-[Cd "]
Monenb nedekris 3a pobororo [B]
9 | Cd® > Cdd; +VE +2¢ Ky =V 1-n> P35 310 1,47 | 1,47
10 ca% o cdlt +2e Ko =[Cd?]-n? - P7] 8107 2,09 [2,09
. 11
i cdgy+em v +cd® Ky =V 1-n™" - Py, 810 2,08 | 2,08
12| Te; +Cd% « CdTe+e” Kiy =[Te;1-n™" - Pey 410’ 1,19 [ 1,19
13 Cd) & Cdf +e K, =[Cd;]-n-[Cd’T" 3,510%.772 (0,02 | 0,02
41 cdf ocd? ve K, =[Cd*]-n-[Cd; T 8,75-10%.732( 021 [ 0,2
15 Ve, oV +ht Ky=Vel p- VT 2,44.10°-772 0,05 [ 0,2
16 Ve oV e Ky =Vl n- 1" 8,75-10°-7°7( 0,70 | 0,8
17 Vi e VE e Kis=[VE1n-Vi] 8,7510%.7°7 0,5 |05
18 Vi < Vi, +e Ky =Wiln-va1" 3510772 04 |04
19 Te? <> Tey +h* Ky =[Te |- p-[Te"] 2,4410°7°7 [ 08 |08
201 Tey +VE e Tely +5¢™ | Ky =[Tegyl-n’ -[Te, 1701 2,510% 3,76 | 3,76
2L 1l > Te? +2¢” Ky =[Te2)]-n? [Tely ] 8,75-10-737 0,40 | 0,40
22 0 e +ht n-p=K,=f[T,) 5:10% 1,50 | 1,50
23 n+ Ve 1+2:0V5g 1+(Te] 1= p+2:[Cd7 1+ [Cd; 1+ 2-1V7 1+ V7, 1+ 2-[Teg

Juis meproi Mozeni aeeKTiB JOAATKOBI PiBHSIHHS
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6y,HYTb MaTH BUTJIAI:
[Cd; 1+[Cd{ " 1+[Cd)1=[Cd;], =(T,) , 3)

[Veal+[Vea1+[Veal=[Vealw = f(T,) )
ne [Cd;] > [Veal,, - cymapni konuentpauii nedexris y

3pa3Kax y BUIIAJKy [TOBHOI piBHOBATH.
VY Bumaaky Apyroi Mozeni redeKTiB A0 piBHAHG (3) 1
(4) HEOOX1MIHO NOMYYHUTH HACTYITHI CITiBBiTHOIIICHHS:

[Te; 1+[Tel1=[Te;lo =f(T,), Q)
[V 1+ Ve 1+ Ve 1= Ve Lo = F(Ty) (6)

Po3B’5130K  pO3MIMPEHUX TAKAM YHHOM CHCTEM
PIBHSIHB I03BOJISIE pO3paxyBaTu KoHIeHtpamiro AT/ y
3pa3kax MiJJaHUX 3aKATIOBAHHIO B 3ale)KHOCTI BiA
TEXHOJIOTIYHAX mmapamMeTpiB BHPOIIYBaHHS Ta
BiIAJIIOBAaHHS TEMYPHUIy KaJAMil0, a TAKOXK TEMIEpaTypH
JIOCIHI/DKeHHsT MOHOKpucTaniB. Crmiix 3ayBakuTH, IIO
oJiep)kaHa CUCTEMa PIBHSHb € NEepPeBH3HAUYEHOI0, TOOTO
KUTBKICTh CIIIBBITHOIICHb B HIA TICPEBUIINYE YHCIIO
HEBITOMHUX KOHIeHTpamid nedekTiB. Ile oOymorieHO
THM, IO JCsKI PIBHSIHHS € B3aEMHO 3B’ I3aHUMH.

Sk 1 11 BUIAAKy IOBHOT PIBHOBArd, HAMH OJICpKaHi
AHANITUYHI BHpa3W, sKi BU3HAYAIOTH KOHIICHTpAIIii
BUIBHHX HOCIiB 3apsay y MIBHAKO OXOJIOJKCHOMY
Matepiani yepe3 koHctanTH KP. J{ns mozmeni medextiB
[4-5] 1e piBHSHHSA Ma€ BUTIISA:

[V ot -0 -Ky - Ky

n-K, K;+n?-K;+K; K,

n+

" 2.0’ K3 [Veq ot K;
[Cd;lior Ky - 2K Ky (€ o

- =0.(7)
n-Ki+K-Ky+n* n-K +K;-Ky+n?

VY Bumnazky mozeni [16] aHanoriyHe CriBBiJHOILICHHS
JIOCUTD CKJIaJHE 1 MOYKe OyTH 3allUCaHe TaK:
[Vealor 0Ky Ky
1’1~K4 'K3 +n2 'K3 +Kl 'K4
2-0% K5 - [Veglot + - Kre [Tei]or
n-K3~K4+n2~K3+Ki~K4 n-Kp, +K;
K [CdifKyon 2-K K [Cd ]y
_ 2- Kis '[VTe ]tot
n-Ky +K;5-Ky_+n’
n- I<V[c ' [VTe ]tot
n-Ky +K;5-Ky +n’
3 [Vealior [T ]ior 'KTe, Ky Ky
n®-(n-K, Ky +n” Ky +K; -Ky)-(n- Ky, +Kj)

n+

n

=0 (8)

Pe3ynbpraTi 4MCIOBHMX PpO3paxyHKIB KOHIIEHTpaii
TOYKOBHX JE(PEKTIB Ta HOCIiB 3apsAay y TeIypUIi KaaMito
B 3aJIGKHOCTI Bil P, A BUITAOKy MTOBHOI piIBHOBArd Ta
3aKaNfOBaHHA 3 3aCTOCYBaHHAM Mojened 1 Ta 2 mpu
pisaux T, HaBezeni Ha puc. 1 ta 2. [Ipu BUKOpHCTaHHI

MOIENII  YacTKOBOI  pIBHOBAardM  BBaXKaloCs,  IIO
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TeMmepaTypa IOCHIIKCHHS BIACTHBOCTEH MaTtepiamy
jgopiBHtoe  kimHatHil (T, =293 K). Ha puc.3
BiJITIOBITHI 3aJIC)KHOCTI MPEICTABIICH]I Y KOOpAHHATaX N-
10° / T, mpu ipoMy BBaxkanocs, mo Pc; = 600 I1a. 3mina

KOHIICHTpALlii BUTPHUX E€JEKTPOHIB B TeMIEpaTypH
BiIAIOBAaHHS 3pa3KiB MPHU PI3HUX THCKAX MapH KaJMil0
HaBeleHa Ha puc. 4, TYT K€  TPEICTaBICHI
eKCIIepHMEHTAJIbH1 pe3yabTaTh BU3HAYCHHS
KOHLIEHTpAIil HOCIiB 3apsiy y marepiani 3a poOoToro
[16].

OCKIJIbKM OCHOBHHM IapaMeTPOM TEIYPHIY KaaMito,

SKUM  BU3HAUAETHCA  EKCIIEPUMEHTAJbHO €  HOro
XOJMIBChbKA KOHIICHTpAIlisi HOCIIB 3apsay, y poOoTi 3
BUKOPHCTaHHSIM  CHIBBIAHOWIEHHSI Ny =n—-p, Je

K, . -
p=—_ OyB NpOBEJCHHII PO3PaXyHOK Ili€i BEIUYMHU B
n

3alMexHOCTI Bi Poy ©Hpm BianmamroBaHHI MaTepiainy.

BignoBigHi 3amexHOCTI s pisHux moxeneid AT/l ta
IIBHIKOCTI OXOJIO[UKCHHS 3pa3KiB HaBEACHI Ha PHC. 5.
Ha upoMy K pHCYHKY TpEICTaBIEHI pe3yJbTaTh
€KCIIepPUMEHTAIbHOTO BUMIpIOBaHHS XOJIIBCHKOT
KOHLIEHTpALil HOCIiB y XaJIbKOT€Hil 32 JaHUMU POOOTH
[16].

Hapemwrri Ha puc.6 npencrasieHi
BU3HAYCHHS  KPUTHYHHX  THUCKIB  BiANaJIIOBaHHS
MaTepially TpH SAKUX BiZOyBAaeThCS 1HBEPCIS THILY
MPOBIAHOCTI HAMIBOPOBiTHWKA. Ha IbOMY X PHCYHKY
HaBE/ICHI 3aJIe)KHOCTI XOJNIBCHKOI KOHIIEHTpAIlil HOCIiB
3apsily BiJ THCKY KaJMIlO IIpH MOBHIM piBHOBa3i Ta
3aKaNIFOBaHHI TENypUAY KaaMilo UId psAy TeMIepaTyp
BiATIAJIFOBAHHS.

pe3yabTatu

II. O0roBopeHHs1 pe3yJbTaTIiB

Pesynbrat pospaxyHnkiB crany AT/l y remnypuni
KaaMmiro 3a mepmoro mozewto (puc. 1 ab, 3 a,b)
JIO3BOJIMIIA BCTAHOBHTH, 1110 B O0JACTI BUCOKHX THCKIB
KaaMil0 [epeBaalOuUMH TOYKOBUMH JC(PEKTaMH B
MaTepiajli € MDKBY3JIOBI aTOMU KaJMIIO 3 3apsiIOBUMHU

cranamu  Cd; Ta Cd? . B o0nacti Hu3bKHMX THCKIB

KaJMilo CTPYKTYPHOUYTJIUBI BJIACTHBOCTI

HAaIBIPOBIHUKA BH3HAYAIOTBCS BaKaHCIIMH Vg Ta

V4 . OCKinbKH 3apsupkeHi MiKBY3TOBI aTOMH KaaMiio €

MUIKHMH ~ JOHOpaMH, a 3aps/pKeHi  BakaHci
aKIeNTOpaMH, INPH 3MEHIIeHHI Pcy B TIpoleci
BIJIMANIOBAHHS XaJIbKOTCHIMY BiJIOYBAE€ThCS 3HIDKCHHS
KOHLIEHTpAL] eJIEKTPOHIB 3 MOJIAJIBILOI0 1HBEPCIEIO TUITY
MPOBIAHOCTI MaTepiany (puc.5, 6 a). B obmacti manux
TUCKIB KaJaMmilo npu 3MmeHuieHi Pc; nposiaHicts CdTe
3pocTae  BHACHINOK  30UIblIeHHS B Marepiaii
KOHIICHTPAIIIT TiPOK.

3akantoBaHHs 3pa3KiB MPUBOAUTE 10 CYTTEBOI 3MiHH
crany ATJ y rtemypumi kammito (puc.l b, 3 b), sx
pe3ynbpTaT, B JACAKOMY Miala3oHi THUCKIB KaaMiio OIIip
Mmarepiany 30UIbLIYEThCS Maike Ha BICIM MHOPSIKIB
(puc.5, 6 a). 3HavyeHHs BIANOBIAHUX TUCKIB Ta IIMPHHA
bOTO  Jialla30Hy  BHU3HAYAIOTBCA  TEMIIEPATypolo
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BiamamoBants Marepiany. Ilpu smenmeni T, 3paskis

IHTepBaJ THCKIB KaaMil0 € XalbKOreHix crae
HAITIBI30JIIOIOYMM  PO3LIMPIOEThCS Ta 3MIILYEThCS Y
obnacte MeHmmx Py (puc.5, 6 a). Kpim mporo Ha
3ajexHocTi Ny - Py (puc.5) cmocrepiraerscst 06macth

THUCKIB, 1€ TPOBITHICTh MaTepialy 3MEHIIYEThCS HE TaK

a)

Puc. 1. 3anexHicTh KOHIICHTPAMii BIACHUX TOYKOBHX NE(EKTIB Ta HOCIiB CTPYMY Bill HapIlialbHOTO THCKY

3Ha4HO (y 2-3 pa3sd MOpIiBHAHO 3 MaTepiajioMm 3
PIBHOBaXHMM cTaHOM jedekriB), ame 1 B Hii
BUTOTOBJICHHS KprcTaniB CdTe 3 BHCOKOIO MPOBIIHICTIO
3a paxyHOK BJIACHHUX JIe(EKTiB € MpoOIeMaTHIHHM.
Hdyxe LikaBUMH € pe3yibTaTH, sSKi OJepkaHi B
paMKax Jpyroi Mozeni BiacHuX JedekriB (puc.2 a,b, 3 c,
d). Sk BcTaHOBJIEHO NpU pO3paxyHKax, B o0OJacTi

0)

napu KaJMito IIpU Pi3HUX TeMIlepaTypax Bignany 1 » kpuctanis CdTe . Tepma monens:

a — MoBHA piBHOBara; 0 — 3aKaJIOBaHHS.
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Puc. 2. 3anexxHicTh KOHIEHTpaLii BIACHUX TOYKOBHX Ne(EKTIB Ta HOCIiB CTPYMY BiJ MapLiallbHOIO TUCKY

napy KaaMilo Ipy Pi3HUX TeMIepaTypax Bianany 1 » kpucranis CdTe . Jpyra mozens:

a — IIOBHA piBHOBara; 0 — 3aKaJrfOBaHHS.

BUCOKHUX THUCKIB KaJMil0 CTPYKTYPHOUYTJIUBI
BJIACTMBOCTI Marepialy BU3HAYaIOThCSI MIXKBY3JIOBHUMHU

atomamu Cdf ta Cd?*, B oM wac sk mpu Mamux Pgy

. 2- 2

nedexramu, mwo aominyiots y CdTe € V&g ta Teg].
[Ipn 1npOoMy KOHLEHTpaLis OCTaHHIX JedeKTiB Ipu
3MeHIIeHH] P, 30inblIyeTscs ayke mBHAKO (puc.2 a,
b), Buxozasun 3a Mexi 00J1acTi TOMOI'€HHOCTI Marepiaiy,
gKa y IOCTIHKEHOMY Miala3oHi TeMIIepaTtyp CKJIajae

10°-10%° oM. Ile cBigUuTH po MOJIABICTD
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YTBOPEHHSI y TEIypWal KaaMmilo, OJepKaHOMY IpU
Pey<101-10% Ta (B 3aJ1€XKHOCTI Bif Tp ), TIPETHITITATIB

3 TeIypy.

Crnig BIAMITHTH, IO MOJEHb 2, sK 1 TMepiia,
nependavyae 3MiHy MPOBIJIHOCTI Martepially 3 7 Ha p IpU
3meHIieHi Pc, (puc.5, 6 0). BiamoBimHi 3HaueHHS
KPUTUYHUX THUCKIB  KaaMil0  30UIBLIYIOTbCS  pH
30UIBIIEH] TeMIlepaTypH BianaiaroBaHHs Marepiany. [1pu
OPOMY THCKH TIPH SKHX BiZOYyBaeTbCs iHBEpCid
MPOBIAHOCTI  HAMIBIPOBIOHWKA IependadeHi JBOMa



AHcaM011b TOUKOBUX JedekTiB y MoHOKpucTaiax CdTe y Bunaaky noBHOT piBHOBaru Ta 3aKajtoBaHHS

1,2 13 14

1019

17

10

10 L
10
10t
10

10"k

10°

11 1,2 13 14 1,5

Puc. 3. 3anexHicTh KOHIIEHTpalii BJIACHUX TOYKOBHX JIeEKTIB Ta HOCIIB CTPYMY BiJl TeMIIepaTypH BiAnary

T, xpucranis CdTe npu Pc,;= 600 Ia. ITepima moaens neeKTiB: a - HOBHA PiBHOBATa;

b — 3akamoBanns. J{pyra Monens nedekTiB: ¢ - moBHa piBHOBara; d — 3aKaJtoBaHHS.

MOJIENSIMH € JOCHTh Onm3pkuMH. Lle >k crocyeTbes
MIPOBITHOCTI TEIypULy KaIMifo y o01acTi BeMMKHX Pcy.

AL L L L

800 900 1000 1100 1200

Puc. 4. 3anexxHicTh KOHIEHTpaLii €IEKTPOHIB
Bij TeMmneparypu Bignany monokpucranis CdTe T »

NPUPI3HUX TUCKAX Mapu Kaamiro Pey.;
@ — cKCIIepUMEHTaNbHI ManHi [11].
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OCKLTBKH OCHOBHA KiJTbKiCTh €KCIIEPIMEHTABHIX JaHUX
OoTpHUMaHa came B Iiif o0acTi, 3po0uTH BUOIp MiXK 1BOMa
MOJIJIIMU JTOCUTh CKJIAIHO, TaK SK BOHU OOHMJBI T0Ope
OIHCYIOTh EKCIICPUMEHTANBHI Pe3yNbTaTH (puC. 5).
XapakTepHOI0 OcoONMBiCTIO Mozeni aedekTiB 3a
pobororo [16] € momaTkoBa 3MiHA THITy IIPOBiTHOCTI
TENypUay KaaMilo 3 p Ha 1y 00JacTi HaJIHU3BKUX
TUCKIB Kaamito (puc.5, 6 b). Lli TexHonoriuHi ymMoBH
BIAMOBIAIOTH BIJAy MaTepialy i HaJTUIIKOBUM
TUCKOM Telnypy. BHHUKHEHHS Marepiany n-THIY
MPOBIAHOCTI Yy Mid 00JacTi OOYMOBIEHO 3MillEHHIM

MDKBY3510BOro atomy Te; Ha micue V4 3 YTBOPEHHSIM

AHTHCTPYKTYPHOTO NePEKTY Teéﬁ , kUil € noHopomM. Lle
MOJIJIMBO BHACIIOK TOTO, IO EHTAJBIISI YTBOPEHHS
uporo nedexry (AHrp, =3,76 eB) e meHmon Hik
CHTAIIbIIIs YTBOPCHHs BakaHcii kammito (AHy =4,75

eB) [17]. He 30BciM 3p0o3yMisio, YoMy TEIYPH] KaIMIi0 Yy
il 001acTi THUCKIB Ma€ IOCHTh BHCOKY IIPOBIIHICTb,
OCKIJIbKH 3T1JTHO, Hanpukiazn, 3 [17] riubuna 3aisranHs

piBHA Teéﬁ y 33 mamiBmpoBigauka ckiamgae 0,6 eB,

TOOTO BiH € INMOOKMM JIoHOpoM. Hapsny 3 muM, aBropu
[16] opmepxamm 3HAYHO MEHIIy €HEPTi0 i0HI3amil
nedexty (E.-0,4 eB), mo Moxxe MOSICHUTH pe3yNbTaTH
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Puc.5. TlopiBHAHHS  pe3ysbTaTiB  pO3paxyHKIB
XOJIBCBKOI  KOHIIEHTpAIIil HOCIiB 3apsny 3
eKCIIepUMEHTAILHUMH JaHuMH [16]. 1- moBHa piBHOBara
nedekTiB, 2 — 3akaiaroBaHHs (Moxaeib aedekris [5]); 3,5
- MOBHA piBHOBara JeQeKTiB, 4,6- 3akantoBaHHs (MO/IENb
nedekriB  [16]). Ilpm pospaxyHkax KpuBux 3,4—
BUKOPHCTAHO HaOip KoHcTaHT [5,10]; 5,6- [10,16].

T,=900°C. T,=20"C.

MOJIEJIIOBaHHS.

Big3Haunmo, 1m0 yTBOpEHHS TENypuay Kaamilo A-
TUIly  OPOBIHOCTI TPH BiAmami y mapax Tenypy
CIIOCTEPIrajocs CKCIepUMEHTAIbHO y poboTi [17] aie
aBTOPU JIOCHIPKYBAJIM MaTepiajl JIETOBaHUH XJIOPOM.

AHaNoriyHi pe3ysibTaTd, 3 BUKOPHUCTAHHIM JEII0
CIIPOILICHOI MOPIBHSHO 3 JAHOK MOJENTi, OTPUMAIU
aBTopu pobotu [13], sIKi Te > JOCIiKyBaJIU JETrOBaHUI
XaJIbKOT€H1I.

Y  Bumagky — 3akamoBaHHA ~ 3paskiB  AT]]
HATIBIPOBIHUKA CYTTEBO 3MIHIOETHCS, B Pe3yINbTATi

a)
Puc. 6. 3anexxHicTh KPUTUYHOTO THCKY HAPH KaAMIIO, IO BiIIOBIIa€ iHBEPCIT THITY MPOBIIHOCTI MaTepiay Bij
temrepatypu Binnany kpucraniB CdTe. Ha rpadiky Takox HaBe/ieHa X0JIiBChbKa KOHLIEHTpALisl HOCITB 3apsiy Iuist
mozeneii 1 (a) ta 2 (b) npu noBHi# piBHOBa31 Je]eKTiB Ta 3aKaIIOBaHHI.

TeXypumg KaJMiro HaOyBae HaTIBI30JTIOI0YIX
BJIACTHBOCTEH Maike y BCbOMY IHTEpBalli JOCIIHKEHHX
TUCKIB mapu kaamioo. [lpuy 1bOMy MpOBIAHICTH
XaJIbKOTEHIly BUSIBISIETHCS HIDKUOKO HIDXK Iie nependadae
nepiua MOJIeNb.

HamnpukiHni BiZ3HAYMMO, 110 BUKOPUCTAHHS Pi3HUX
HAOOpIB JaHMX TMPO CHEPrir0 10HI3aIlil TOYKOBUX
nedekTiB y Teaypuai KaaMmiro He TPHUBEIO J0 CYTTEBUX
3MiH y 3aJeKHOCTsAX KoHmeHTparii AT/l ta BUTBHUX
HOCIiB 3apsny Bin Pcy, IO CBIMYUTH TMPO BHCOKY
BIPOTINHICTHP  TPOBENCHHWX  pO3paxyHKIB Ta  IX
aJIeKBAaTHICTh pealbHili cUTyarii.

BucunoBkn

3 BukopuctanHsM Metony KP  mpoBeneno
monmemoBaHHd AT/l y wMonokpucranmax CdTe mis
BHIIA/IKIB BUCOKOTEMIIEPAaTyPHOI PiBHOBAru JIeQeKTiB Ta
3aKaIfOBAaHHS MPH 1X BiANATIOBAHHI IiJl HAIJIHIIKOBIM
THCKOM KaaMiro. Bukopucrano faei Moaeni 1edeKTis, 1o
HAa  TENEPINIHIH  Yac  BBAKAIOTBCA  HAWOUIBII
obrpynroBanumu. OpnepykaHi  BIINOBIAHI  aHATITHYHI
BUpasu, 1O JO3BOJIAIOTH BHU3HAYUTU KOH]_IeHTpaLliIO
BUIBHUX HOCIiB CTpyMy B HAIlIBIPOBIIHUKY Y JBOX
KpaiHiX BUMAIKaXx.

BcranoBnena npupona noMiHylounx JedekTiB B
Mmarepiani 7 Ta p-tumiB npoBinHocTi. [TokaszaHo, mo y
o0yacTi BHCOKHMX THCKIB KaaMif0 OOHIBI BHKOPHCTaHi
MOJIeNTi Jaf0Th JOCUTHh ONM3bKI 3HAYCHHS KOHIICHTpALii
HOCIiB CTpyMy B MaTepiali, Ta mepeadaqaroTs iHBEPCito
MPOBIIHOCTI XaJIbKOTEHIy 3 p HA N-TUIl P MiABUIIEHI
Pcy. Paszom 3 TuM, Momenb aed)eKTiB, 3apOlOHOBaHA B
[16], Bka3ye Ha iCHyBaHHs TEIypUAY KaaMIIO H-TUIY y
o0JacTi HaTHU3BKKUX TUCKIB Kaamito. ExcriepumenTanbpHe
CIOCTEPEKEHHS 3MIHM MPOBIAHOCTI BJIACHOTO MaTepiairy
MPH BiAMAUL i HAJUITMITKOBUM THCKOM TEIypy IMOBHHHO
JIO3BOJIUTH OJIEPXKAaTH CBITYEHHS HA KOPHUCTh JaHOL
MoJeni e eKTiB ui CpoCcTyBatH ii.

900

6)
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LlIBuaKe OXOJOIKEHHS 3pa3KiB, OIEpKAHHX IIPH
HA/UIMIIKOBOMY THCKY KaJMIl0 y LIMPOKOMY iHTepBasi
Pcy , IpUBOIUTH O CYTTEBOTO 3MEHIIEHHS HPOBITHOCTI
tenypuny Kagmiro. lLle, 3 omHOTO OOKYy, IO3BOJISIE
0JIep>KyBaTH MaTtepiai 3 HATIBI30JIOI0YHNMU
BJIAaCTUBOCTSIAMH, SIKAMN € TNEPCIICKTUBHUM JJIA
BUKOPHCTaHHS B SKOCTI 0a30BUX IIAapiB rama JAETEKTOPIiB

YCKIIaTHIOE oJIepIKaHHS HEJIErOBaHUX
HAITBIPOBIIHUKOBHMX 3pa3KiB 3 BHCOKOI MPOBIIHICTIO,
AKI € TepCIeKTUBHUMH, HANpPUKIAL, Yy COHSYHIN
EHepreTHuIl.

Kocak B.B. — acmipaHr;
Onanacrok A.B. — kaunuaat §i3.-MaT. HayK, JOICHT.
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On the basis of conventional and the latest knowledge of the nature of native defects in the material, we carried
out modelling of the point defects ensemble in CdTe undoped single-crystals. Two extreme cases were calculated:
full equilibrium and quenching. One defined the point defects and free carrier concentration function of
technological parameters of growing and after-grow annealing in Cd vapour and observation temperature. The
achieved results have been compared with experimental data. This made it possible to make conclusions concerning
validity of the studied models and offer additional experiments to make final choice between them.
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