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5 |V eV +e K, =[V;.In/[Vy,] |12|Te < Tej"+2h* K, =P.Pp

6 |Vp, < Vi +2e” K. =[ViIn®/[Vy.]] 13 |CdTe < Cd* +1/2Te} [K; =np

7 |Cd? & Cd; +e K, =[Cd!In/[Cd"] | 14|0 = e +h*

15 [Va, 1+ 20V 1+[Te 1+ 2[Te? 1+ n = [V, [+2[ Vi 1HCd; 1+ 2[Cd>* 1+p

Po3B’A3yI04M CyMIiCHO CHCTEMY PiBHSHb OTPUMAIH DiBHSHHS 4-TO CTyNeHs, sKe Jae
MOJKJIMBICTh BH3HAYNTH KOHIIEHTPALLI0 eJIEKTPOHIB N Yepe3 KOHCTAHTH KBa3ixiMiunux peakuiii K ta

napuianbHUil THCK Napu Kaamiio P, :
An*+Bn’—Cn—D=0
ne
A= ZKpKI_ZP(_le (KLKTe v jLKéle) C=K,KeyyPeq +KpKegPeg +K;
B=K K;'P} (K Ky y +KKp )41 D=2P (KIKy + KKy

KonnenTpanii BakaHCiii Ta MiJKBY3/I0BHX aTOMiB TeJlypy BU3HAYAIOTHCS BUPA3aMH:

Te,V. Tei (€AY

[Vi]=K.KegyPean™ [Te] 1=K KK PLK'n

[Vie 1=KiKeyyPen™ [Te!"]= KiK oK, PoK;™n®
a KOHIIEHTpALLii BaKaHCiH Ta MiXKBY3/IOBUX aTOMiB KaJIMil0:.

[Vau]=KK; K PoK'n [V&1=KK, K PLKn?

[Cd 1=K K Pen™ [Cd.%] = K;Jch.Pcdn_z

XonmiBchKy KOHIEHTPAIi0 BUIBHUX HOCIiB 3apsly Ny, 10 BU3HAYAIOTh EKCIIEPHMEHTAILHO,

3HAXOMIATh 3 YMOBH Ny =N — p: ny=n-Kn™ !

> p=Kin
Maioun Ha yBasi, IO TePMOJMHAMIYHMN p-n-TIEpeXil HACTae 3a YMOBH P =N, 3 PiBHAHHS
enextpoHeiiTpansHocTi (15) ofepkuMO BHpa3 JUIs NMapLialbHOTO THCKY Naph Kammilo Pl,, mo

Bi/IIIOBIa€ TEPMOIMHAMIYHOMY p-N IIEPEXO.Y:
. . 1/2
. (K Koy + KKK, +2(1§CK +K.“K K K
“ KﬂKCdV + KbKCdl + Z(KnKCdV + KbKCm )K‘_UZ

3anpornoHOBaHa MOJENb KBa3iXiMiYHHX peakLili Moxe OyTH 3aCTOCOBaHA ISl YHUCEIBHHX
PO3paxXyHKIiB PiBHOBaXHHMX KOHLEHTpAIili BiTBHMX HOCIiB 3apsiy Ta KOHIEHTpaNiil aTOMHHX
nedekTiB y KpHCTanax KaIMiil Temypuiy, SKIIO BiloMi 3 JOCTaTHBOIO TOYHICTIO KOHCTaHTH
PpiBHOBary KBa3iXiMi4HUX peakuiii Ta IXHi TeMIepaTypHi 3aJIeKHOCTI.

BcraHoBIIEHO, 110 y MeKax 061acTi TOMOTE@HHOCT IPH HU3BKHMX 3HAYEHHSX MaplialbHOro
THCKy Tapu KamMilo Pcda ozmepkyemo Martepian p-tumy mnpoBimHocTi. I3 306inbmenHsM Pcd
CIIOCTepiraeThCsl 3MEHINCHHS KOHLEHTpauii MipoK p, iHBepCis MpOBITHOCTI 3 p- HAa N-THI
(TepMOMHAMIYHHIA P-n-NIepexif) i moJabIle 3pOCTaHHs KOHIEHTPALiil eJIeKTPOHIB 1 .

VY BuUnaaKy TeMIepaTypHOI 3aJIeKHOCTi XOJLIiBCbKOI KOHLEHTpaLil BUIBHHX HOCIIB 3apsny,
Npy HU3BKHX 3HAYEHHSX TeMIepaTypH Biamany T ofepxyeMo Marepial n-THITY DpOBiZHOCTI; i3
mizsumensst T croyatky BiIGyBaeThesl CHaJaHHs KOHLEHTpALil eIeKTPOHIB N, ak 10 MOMEHTY
HACTaHHs N-P-IIEPEXOJLy, a MOTIM 3pOCTAHHS KOHLEHTpALil ZipoK p.

ITinBuimeHHs TemnepaTyps Bianany T 3Millye 3HaueHHs MapLialbHOrO THCKY KaJMilo, IO
Bi/IIIOBIIa€ TEPMOMHAMIYHOMY P-N-TIEPEXO/y B CTOPOHY OiNbII BHCOKHX 3HAYCHb.

Takwuii XapaKkTep 3aleKHOCTi KOHIIEHTpallii BITbHUX HOCI{B 3apsTy Bill IapuialbHOTO THCKY
mapy KajMil0 3yMOBJICHHH HECKOMIICHCOBAHMMHU BIIACHHMHU TOYKOBUMH JIe(eKTaMH KPHCTaIi4HOI
IpaTKU: BAKAHCISIMM METAJTy YM XaJbKOTeHY Ta MiXKBY3JIOBHMH aTOMaMH.

Tei TeV Tei
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Temypun kanmito (CdTe) — HamiBOPOBITHHK 3 ONTHUMAIBHOK Ul COHSYHOTO eNIEMEHTa
LIMPUHOIO 3a60poHeH01 30uH 1,47-1,48 eB npu kiMHaTHiil Temnepartypi. OCHOBHHM (paKTOpOM, IO
BH3HAYA€ EKCILTyaTallilfHi XapaKTePHCTHKH [PHIAI0BHUX CTPYKTYP € Ae(eKTH KpHCTalidHOi Gy1oBH
MarepianmiB. IIpupomy TOYKOBHX Je(eKTiB BH3HAYAIOTh IUISXOM MOJENIOBAHHS JAe(EeKTHOI
CTPYKTYPH 3 BHKOPHCTAHHSAM KBa3iXiMiUHHMX peakiiii JepexToyTBopeHHs. IIpu HboMy OnHi€o 3
HaiBOXKIUBILINX NPOOJIEM € BU3HAYECHHs KOHCTAHT PIBHOBAaru KBasiXiMidHMX peakuiil. [TepeBakHO
iX BH3HAYAIOTH €KCIIEPUMEHTALHIM IIUISIXOM, IO HE 3aBX/IU Ja€ TOUHi 3HAYEHHs, 0COONHMBO KOIH
B MaTepiaii € KiJbka JOMiHylOUYHX Je(eKTiB 3 ONM3bKAMM KOHLEHTpauisMu. ToMy Mu, B HaHii
poboTi  TpH PO3PaXYHKY KOHCTAHT BHKOPHCTOBYBAIM HE MOJCIbHI, OTPHMAHi ILIIXOM
anpoKCHMaLii eKCIEPHMEHTAIPHUX JaHHX MOJCIBHHMH 3alIeKHOCTAMH, a PeasibHi, po3paxoBaHi
MeTozamu ab initio aGo BHM3HAaYeHi 3 EKCIEPUMEHTY, IapaMeTPHU TOYKOBUX Je(eKTiB (eHeprii
yTBOpeHHs Ta ioHi3awii). Lle no3Bolste Kpamie 3po3yMiTH (JakTOpH, IO BIUIMBAIOTH HA NPOLECH
1e(eKTOyTBOPEHHS, a OTKe 1 e)eKTHBHIlIE BIUIMBATH Ha IPOLECH NMPHIOTYBAHHS KPHCTAliB 3
Harepe/l 3aJaHAMH BIACTHBOCTSMH.

Tyr K=K, exp(~AH/kT) — xoucrantu piBHoBarn, ne Ko i AH — Bennuunu, sxi He

€

3anexarh Bin Temmepatypu; Poy i Pr, — mapuianemmit Tmck mapu kaamiio i Temypy;

enextporn; N' — gipku; n i p — KOHIEHTpaLi eNeKTPOHIB i AipOK BimOBiEHO, iHxeke V — mapa;
Cdca i Tere — aToMu Kajuilo i Temypy y Bysnax kpuctaniunoi rpatku; Cd;, Te; — MixkBy310Bi aTOMH
KaxMio i Tenypy; Ve, Vre — Bakaucii B 060X miArpaTkax BiAmoBigHo; €~ — enektponu; h'— nipku;
«», «+» — 3HAKH 3aPSLY.

Peaxuis (1) i (2) onucye yTBopeHHs HefTpaIbHUX BaKaHCiil Telypy Ta MiKBY3JIOBHX aTOMiB
KaJ(Milo, BiZIMOBIZHO, IPH B3aEMOZIT 3 Mapoto kaaMiio; (3)-(4) — HeliTpalbHUX BaKaHCIH KaaMilo Ta
MDKBY3JIOBHX aTOMiB TeNlypy, BiNNOBiZAHO, NMpH B3aeMoxii 3 maporo Temypy; (5)—(12) — peakmii
Homizauii yrBopenux nedexris; (13) — peakuis aucouiamii kanmiii Temypuay; (14) — peaxuis
30y/keHHsT BIacHOi NpoBinHocTi. PiBHsHHA (15) — 3aragkHa yMOBa eNEKTPOHEHTPaIbHOCTI
KpHCTaJIa.

Tabnuus

KBasiximiuni peakiiii yTBOpEeHHsS BIAaCHHX TOYKOBHMX Je(eKTiB y KpHCTalaxX KaaMmiil
TeITypHLY

Koncranra
PiBHAHHA peakuil piBHOBaru
K=Koexp(-AH/kT)
1|CcdY & Cd+Ve  |Keay =[VrlPo 8 |Cd! < Cd* +2e” K, =[Cd>*In* /[Cd!]

Koncranra piBHOBarun

PiBHsHHA peakuii K=Koexp(—AH/KT)

2 |cd” < odf K =[Cd{ PG 9 |V&% & Vg +h* K, =[Valp/[Ve]
3 [1/2Te," & Tel, + Ve, [Kpoy =[Vau P [10|VE & V& +20" KL =[VGIp* /[Vad
4 [1/2Te," & Te! Ko, =[Te/IP” | 11|Te] < Tef +h° K, =[Te[Ip/[Te]]
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