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I. Beryn

Benmka  3amikaBieHiCTh y — BHPOIIyBaHHI 1
JOCTIUKEHHI ~ MOHOKPHCTANIB  TeIypunoy  KaaMiio
BUKJIMKaHA MEPCHEKTUBHICTIO 3aCTOCYBaHHSA ILIbOTO

Marepiaiy AJisl BUTOTOBJICHHS Psly BUCOKOE(EKTUBHHX
NPWIAJIIB ONTOEJIEKTPOHIKH Ta JIETEKTOPIB 10HI3yH0YOro
BunpomiHioBanHs [1]. OcHOBHMM ¢akTopom, w10
BHU3Hayae  poOoui  XapakTepUCTUKH  MPHIAIOBUX
CTPYKTYD € edeKTHa ImijcucreMa Marepiany. JleryBanHs
kpuctranie CdTe BrmacHUMH  KOMIIOHGHTAaMH  Ta
JOMIIIKOBIMH ~ aTOMaMH  JIO3BOJE  MOAU(IKyBaTH
BIIACTUBOCTI  CIIONlyKH B TIEBHOMY HampsAMKY i
OTPHMYBATH MaTepiaj 3 MOTPIOHUMHU XapaKTEPUCTHKAMH
1 CTPYKTYPHOIO JIOCKOHAICTIO.

3omoro — BaxymBa gomimka B CdTe, ockiabku
BUCTYIA€ B POJI aKkTuBaropa (IryopecueHIii, CIIyKHUTh
MarepiaJioM JUis CTBOPEHHS OMIYHHMX KOHTakTiB. Ha
OCHOBI pe3yJbTariB peHTreHo(a3oBoro,
MIKpPOCTPYKTYpPHOTO 1 anu¢epeHIiaIbHO-TepMIYHOTO
aHami3iB [2] noOynoBaHa niarpama crany cucremu CdTe-

Au. Pos3pis — kBasibiHapHuWii, [niarpama  cTaHy
BIZTHOCHTBCS J0 €BTEKTHYHOTO THUITy. EBTEKTHKa CKIaxy
75+3 ar. % Au  KpHCTaIi3yeThCS npu 760 °C.

PozumaHicTh Au B CdTe perporpamHo 3MiHIOETBCS 3
TEMIEpaTypol0 1 INpU MaKCUMAJIBHOMY THUCKY IIapu
kaamiro ta 1000 °C cknamae 1-10" em™. 3menmenns Pcy
T IBHIIY € PO3YMHHICTH 30J10Ta y BCHOMY
TEeMIIEpaTypHOMY  Jiamna3oHi, [0  CBIOYUTH  IIpPO
YTBOPEHHSI TBEPJAMX PO3YMHIB 3aMillleHHS y MHiarparii
KaJMiIo.

JlocimipKeHHsT  CHEeKTpa TOYKOBHX Je(eKkTiB B
CdTe:Au mpoBoamioCs Ha  OCHOBI  BUMIPIOBAaHb
SNEKTPUYHHUX XaPAKTEPHUCTUK BiIIAICHUX MPU BUCOKUX 1
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3arapTOBaHUX 10 HU3BKUX TeMmIeparyp 3paskiB [3] Ta B
YMOBax BHCOKOTEMIIepaTypHoi piBHOBaru aedektis [4].

Jnst TeopeTHHOro OOYMCIIEHHS! BMICTY TOYKOBHX
JMe(eKTIB y JICTOBAHOMY 30JI0TOM TEIYPHII KaJMIil0 B
pobori [3] Bukopucrano HabmwkeHmid meton bpoyepa
[5]. TIpu upoMy KOHIEHTpAILliIO0 NedeKTiB po3paxoByBaIH
JUIS  TeMIIepaTyp  Biamaly, Xod4a  BHMIPIOBAHHS
MIPOBOJIMIIMCS MPH KIMHATHUX TEMIIEpaTypax.

OCKUTBKH eKCILTyaTalis MPUIAAiB, BHTOTOBICHIX
Ha ocHOBi CdTe, 3miificHIOETBCSI B OCHOBHOMY NpH
KIMHATHHX TEMIIepaTypaX, TO HEOOXIHUMH € 3HAHHS

HHU3BKOTEMIICPATYPHHUX  CJICKTPUYHUX  XapaKTePUCTHK
KPHUCTAIB.
BrnactuBocTi Marepiay TpH  eKCIUIyaTalliiftHHX

TeMIepaTypax BH3HAYAIOTHCS BHCOKOTEMIIEPATYPHOIO
piBHOBaroro JedeKkTiB B yMOBax IPUTOTYBaHHS Ta
nporecaMy, 10  HPOXOINATh  NIPU  IOHMKCHHI
temrepaTypu. CTaH 0XOJIO0IKEHOTO KPHUCTala BiANOBIIae
YacTKOBIH  piBHOBa3i  NpH  JesIKiid  NOpOMiXHIN
temnepatypi. KiHueBuii cknan Oyae TuM Omvk4uid 10
PIBHOB2)XHOTO MpPH TEeMIEpaTypi HPUTOTYBAaHHS, YUM
OLITBIIIAa IBHIKICTH OXOJIOIKCHHS.

Meta pmaHOi poOOTH — BCTAaHOBHTHM THIH i
KOHIIGHTpAIlii TOYKOBUX Je(eKTiB MpH KiMHATHIN
TEMIepaTypi 3a TEOpi€l0  KBa3iXIMIYHHX  peaKIii
nedexroytBopeHHss  Kperepa [6] y  kpucramax
CdTe<Cd>:Au.

I1. KBasixiMiuHuii onuc aTOMHHX
nedexTin

dopmyBaHHs ~ JgedekTHOro - craHy ~— Marepiany
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BimOyBa€eThCsI B~ YMOBaX  BHUCOKOTEMIIEPATypHOI
piBHoBaru JnedekriB. PiBHOBary paedexTiB KpHcTaliB
CdTe<Cd>:Au npu ix  BHCOKOTEMIEpATypHOMY

0=e +h",

CcdY 2 Cdd +Vii+2e,
cdY = Cd¥ +2e,
Cdd,+2e = V& +cdY,
Cdg +e &2 Vg +CdY,

CdTete” & Te;+CdY

Tyt iagexkc V — mapa; Cdcg— aToMu KaaMmiro y
By3mi; Cd;, Te; — MXKBY3JIOBI aTOMH KaaMifO 1 TEIypy;
V¢, V1o — BakaHcii B 000X miarpaTkax BigIOBIAHO; € —
enekTpoHu; h' — mipku; -, + — 3HaKH 3apsmy.

3acTocyBaHHs 3aKOHY JIIFOUMX Mac JI0 [IUX peaKiii
Jla€ MOXJIMBICTh OTPUMATH BHUpPa3u AJIsl KOHIIEHTpaLii
JIe(eKTiB Yepe3 KOHCTAHTH PIBHOBArM KBa3iXiMIUHHX
peaxiiii K=K, exp(-AH/kT) (Tabmurs),

mapiialbHUN THCK mapu KaaMmito Pcy Ta KOHIIEHTpaIlio

TePMIYHOMY BiANANi MOXKHA OIHMCATH HACTYITHUMH
KBa3IXIMIYHHMH PEaKIIiSIMHU:

K;=np; (N
Kyrer =[Vfe IPean’; @
Ko =[Cd]" In*Pey ; 3)
Kyca= [V(Z:& IPcq n?; (4)
Kycar=[VaPegn™ : )
Koreip=[Te; JPegn™ . (6)

€JIEKTPOHIB n:
[Veal=Kyean/Peg;
[Véi]=Kyepn®/Peg;
[Te; 1= K n/Pey 5 (7
[Cdi2+ 1=KeaiPeq /n;

[VTZ;r] =Kyre PCd/n2 .

YMOBa eleKTPOHEHTPaIbHOCTI MaTepialy BU3HAYAETHCS K
n+ [Vogl +2[Vég] + [Tef ] + [Augy] =p+2[Cdi 1+ 2[ Vi ]. ®)

[Augy] =Aumt=5~1016 cM” — 3aranpHa  KOHIEH-
Tparis JOMIIIKOBUX IICHTPIB 30J10Ta.

[Ipu BuUcokoTeMneparypHii 00poOIi Marepiany
NpakTHYHO  BCi  JNeeKTH  10HI30BaHi,  TOMY
KOHLICHTPALI€I0 HEUTPAIBHUX Je(DEKTIB 3HEXTYBAHO.

3 cniBBigHomeHs (7), (8) oTpuMyeMO piBHSIHHS
JUIl  BU3HA4YCHHS KOHIGHTpawii HoOCiiB n  yepe3
KOHCTaHTH pIBHOBAardM KBasixiMiuHumxX peakmin K
(Tabmur), mapmiadbHANA THUCK Mapu KaaMmito Pcy Ta

KOHIICHTPALII0 JIOMIIIIKHA Auyy B yMOBax
BUCOKOTEMIIEPATYPHOI pIBHOBAru Je()eKTiB:
An* +Bn® + Cn?-Dn-F = 0. 9)
A =2Kycqs
Taoauusa

KoHcTaHnTH piBHOBary KBa3ixiMiuHUX peakiii

K=K, exp(-AH/kT) y CdTe [7]

KoncranTa I3< 0 AH
(em™, I1a) (eB)

K; 5-10% 1,50
Kyre: 310 1,47
Keai 8-10% 2,09
Kvea 1-107 1,14
Kvear 810" 2,08
KTeil 4107 1,19

B = Kycai HKrein +Peq;
C =Tl Py
_yp2
F=2Pcq (Keaip HKyrer )-

Skmo  Kpucranu, BiAmaneHi NpU  BUCOKUX
TeMIiepaTypax IIBHIKO OXOJOAWTH, TO KOHIIEHTpALs
aTOMHUX Ae(]eKTiB Moxke 30eperTucs 3a yMOBH, IIO
aToMd He MIrpyloTb. OCKUIBKH Mirpamis aToMiB
BHMAara€e IMOPIBHSIHO BHCOKOI eHepril akTuBamii, TO 1l
MOXXHa 3aMopo3uTH. OpnHaK, OXOJNOMKEHHS He
MEePEIIKO/DKAE PYXOBI EJIEKTPOHIB 1 JipoK, TOMY
€JISKTPOHHI PIBHOBArM MiATPUMYIOTHCS [6].

[MposiBu  BiacHOI  NPOBIJHOCTI,  MOMIIUBHX
npoueciB ioHizamii Ta pexoMOiHamii medexTiB npu
temnepatypi T; =300 K omumiemMo cHCTEMOIO Takmx
KBa3IXIMIYHHAX PEAKIIIiA:

0ze +h',K; =np;
0 - + ! _ - o 11,
Vea @ Veath™, Kyea=[VeaIp[Veal s
- 2 4+ "y -l
Vea 2 Veath, Kyea=[VeaIp[Veal s
0 2 n- " ru2t1a2ry0 7l
vTe <:) VTe +2e > KVTef [VTe ]1’1 [VTe] > (11)
0 bt T T 011,
Tej =2 Tej+h, Kp=[TejIp[Te; ] ;
0 2 hr 1" A2 T2 10 T
Cdi 2 Cdi +2¢7, K¢ =[Cdi In"[Cdi T
- 0 1o &' A0 B
Aucy 22 Auggte’, Kyyca=[Augg In[Augg ™.
3HaYeHHsS KOHCTAHT pIBHOBAarM KBa3iXiMIYHUX
peakuiii  nedexroyrBopennst  (11)  3Haiimeni B
JiTepaTypHUX IKepernax [8].

(10)
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OCKiTBKM 13 3pOOJIEHMX BHIIE MPHUITYIICHD
BUIUIMBA€E, IO 3arajbHa KOHIEHTPALis MIDXBY3JIOBUX
aToMiB 1 BakaHCii B 000X marparkax mpu
3arapTyBaHHI  3aJMIIAEThCS HE3MIHHOK 1 Oyne
BU3HAayaTucs Temmeparyporo Bimgnmamy T, 1O Kpim
PIBHSIHHSL €JIEKTPOHEHTPAIBHOCTI CIIiI BPaxoBYyBaTH
HACTYIIHI CIIBBIHOIICHHS:

[V&IHIVea HIVE ] =Ry, = (T),

[Vi JHVic 1=Ry,_=H(T),

0 . _
[Te; [+{Te; 1= Ry, =£(T), (12)
[CdY HCdF* 1= Req = (D),
[Augq 1H{Aug] = R e = f(T).
Toni BUpa3w ISl KOHIEHTpAIliil JedeKTiB mpu
TeMIepaTypi T, OynyTh MaTh BUIIIAL;

[V&l= Ry, / (K7 +KKyegn + KyegKyegn®),
[Vea 1=K K'vc(levcd (K7 +K;Kyean + KyegKyean?),

R ' " 2 102 ' ' n2
[Vea]= KiKyeaKyeaRy, 07 (K§ KKy ntKyeg Kyegn®),

[Vie]=Ry n®(Kyg +n?),

[Vie 1= K:/TeRVTe Ky, +n?),

[Te]]=KiRy, (K; +K'gn),

(13)

[Te;] = Kll“eiRTe, n(Ki +K'Tei n)n

[Cd)]= Reg n® (Kgi+n?),

[Cd 1= KgdiRCdi (Kegitn?),
0 1_ 1 ' B
[Aucg]= KaucaR avcd Kagea 07,

[Augg = R gucan(K ayca 1)

3ayBaxkuMo, 1m0 Bci  KoHcrantH Ky
criBBigHoImeHHsX (13) GepyThes ipu Temmeparypi T;.
Po3B’s3yroun piBHSHHS €JEKTPOHEHTpabHOCTI (8)
cyMmMicHO 3 cucreMoro piBHsHb (13) 3HaiigeHo
KOHIIEHTpalii crekTpa JedekTiB Ta BUTBHHX HOCIIB
sapsay y kpucragax CdTe<Cd>:Au mpu kiMHaTHIN

e
~

Ig (Peq, I1

4.8

4.4

3.6

>

IN
L B sy s

3.2

I P - P -
1000 1100 1200

T,K

Puc. 1. 3anexHiCTh TapIiaIbHOTO THCKY MApH KaJMIilo,
o BiANOBiZae iHBepcii TWUIy MPOBITHOCTI, BiA
Temrepatypu Bigmainy T: 1 — po3paXxyHOK HpU YMOBI
BHUCOKOTEMIIEpaTypHOi ~ piBHOBarm  JgedekriB, 2 —
pOTaXYHOK U1 KpucTaiiB oxonomkernx o T =300 K,
— M excriepuMeHT [2].
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temrnepatypi. [Ipu upomy, 3Ha4deHHs R;, siki BXOIATD y
(13), Busnauanu i3 Bupasis (7), (9) i (12).

lg (nx, CM'3)

lg (PCd, Ha)

Puc. 2. 3anexHiCTh XOJUTIBCHKOT KOHIIEHTpAIIiT HOCITB 3apsaay
BiJl MTapIiaJIbHOTO THCKY MapH KamaMito Py 1 — po3paxyHok
npu 1273 K, 2 — po3paxyHOK JUIsl KPUCTAIB BiIITAJIEHUX TIPH
T=1273 K i oxomomkenux mo T;=300K. ExcnepumeHt
[2]: IIPKH, A C7CKTPOHH; KOHIICHTpALIiS 307I0Ta
Aug, = 510" em?
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lg ([Aucd), CM:S)

16 -

15 |
- n n n ]
0
lg (Pcq, Ia)
Puc. 3. baprana 3aJIeKHICTh KOHIICHTpaLii
JOMINIKOBHX  aroMiB  301m0Ta  [Augg]: 1 —

[Augy]1(973 K), 2 — [Augy] (300 K), 3 — [Audy].

lg ([Cdy], em™)

16.5

16

3
155
1 L L L L 1 L L L L ]
0 2
lg (Pcq, Ha)
Puc. 5. bapuuna 3aJIeKHICTh KOHILIEHTpAIiT

MikBy35oBoro kaamito [Cd;]: 1 — [Cdi2 "1(973K), 2 -
[Cd?" 1 (300 K), 3 — [Cd?].

Ig ([Veql, em™)

lg ([Te], cm™)
16

= =
i o

=
w

°or—rrrr—r—rTrrr—T
N

4 lg (P¢q, [Ta)

Puc. 4. bapruna 3aJIEKHICTD KOHIICHTpAIIi1

MmixkBy3noBoro tenypy [Te;]: 1 —[Te; ] (973 K), 2 —

[Te; ] (300 K), 3 — [Te!].
lg ([VTe]a M’

16

15

14 T VIT! RN [NSTI Y STY NI VIR R |

lg (Pcq, a)
Puc. 6. bapuuna 3anexHiCTh KOHIIGHTpalii BaKaHCIH
tenypy [Ve.1: 1= [VA 1(973 K), 2 — [V ] (300 K), 3
~ [Vr].

2

lg (PCd’ Ha)

Puc. 7. BapuiHa 3a1€xKHICTh KOHICHTpaIii BakaHCil kaaMmilo [Veg]: 1 — [V 1(973 K), 2 - [Vq 1 (300 K), 3 -
[VEa1(973K), 4~ [VEg1(300 K), 5 — [Vey].
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III.  OOroBopeHHs pe3y/bTaTiB

Po3paxyHOK mapiiabHOTO THCKY Iapu KaaMiio
Péd, 0 BIANOBIa€ TEPMOTUHAMIYHOMY  N-p-
TIepexoy, JUTS KpHUCTAJIB CdTe<Cd>:Au
oxonomkennx 1o T;=300K wnabararo kpaie
KOPEJTIOE 3  eKCIIEpUMEHTAJbHUMH JaHUMH  HIX
pO3paxyHOK MpOBEAECHUN IJII BHCOKOTEMIIEPATYpPHOL
piBHOBaru nedekris (puc. 1, 2).

Ha puc. 2-7 mpencraBiieHO OapHuHi 3aJICKHOCTI
XOJUTIBCHKOT KOHIICHTpAIlii HOCITB 3apsay i aTOMHHX
nedekriB npu Temmeparypi Bigmanry T Ta KiMHaTHIN
temneparypi T;. Xapaktep 3MiHH XOJUTiBCHKOI
KOHIIEHTpaLii HOCIiB 3apsay po3paxosaHoi npu 300 K

ENAi / ZNDi

4

lg (Pcg, ITa)

Puc. 8. 3anexHicTp iHTErpanbHOTO KOedilieHTa
KOMIICHCAIil BIacHWX MAe(eKTiB y KpHcTaizax
CdTe:Au Big THCKYy Tapu KaaMil0 TIpH
temnepatypi T, =300 K. Konuenrpauist 3o010Ta

Aug = 510" em, TeMmIeparypa Bifmaimy
T=973 K.
Kpi = Np; / ZNy;
12

0.8

0.4

Ig (P¢y, ITa)
Puc. 10. 3anexHIiCTh HaplialbHUX KOe(DIl[i€HTIB
KOMIleHcalil JOHOpHUX JedekTiB y Kpucraigax
CdTe:Au Bizx THCKY Mapu KaaMilo IpU TeMIeparypi
T,=300K: 1 — 2[V¥], 2-2[Cd*].
Konuenrparis 30JI0Ta Aug = 510" e,
temrepatypa Bignany T =973 K.
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T,=300K: 1-

U KprctaniB BiamaieHux npu 1273 K e Tonmomnorigao
IIGHTHYHUM 70 Ii€l 3aleXHOCTI MpH TeMmmeparypi
Bigmany T (puc.2). Ilpu HHU3BKHX 3HAYEHHSX
HapuialbHOIO THCKY MNapu Kagmito P, = 1-10* ITa
OJIEp)KyeEMO ~ Marepiall  p-Tumy  mpoBimHocTi. I3
30impmeHHsaM P,  cmocrepira€recst  3MEHIICHHS
KOHIICHTpAIIii JipOK p, iIHBEPCist MPOBIXHOCTI 3 p- HA n-
TN (TEPMOIUHAMIYHHMNA p-n-TIepexi) 1 TMojanblie
3pOCTaHHS  KOHIEHTpalii enekrtpoHiB n. OpHak
po3paxynkoBa kpuBa mii T;=300K mpoxoauts
OJIKYe 10 eKCIIEPUMEHTATBHUX TOYOK.

[Tpu bOMY, SIKIIIO JUIst YMOBH
BUCOKOTEMIIEpAaTypHOi ~ piBHOBaru  JeQeKTiB  BCi
JIOMIIIIKOB1 aTOMH 30JI0Ta 3HaXOJSITHCS B 10HI30BAaHOMY

CTaHi i, MIPUPOHO, IO KOHIEHTpamis [Aucy] He Oyne

3aJeXaTH BiJ TMAPIIaJbHOTO THCKY IapH KaaMiro

Kai = Nai/ ZNp;

lg (PCds Ha)

Puc. 9. 3anexHicTe mapmianbHUX KOeQIIi€HTIB
KOMIICHCAIIl aKIeNTOPHUX Ne(EeKTiB y KpHUCTalax
CdTe:Au Bix THCKY TIapHu KaJMil0 IIPH TEMIIEpaTypi

Ti=300K: 1 — [Vey],2—[Te;1,3-2[Vig],4—
[Augy]. Konuentpanis 3010ta Augy = 510" e,
temrneparypa Bignany T =973 K.

I I TR
1 2 3 4

lg (Pcq, )

‘3;‘”:‘””|HH|HH|HH|H

Puc. 11.  3anexHicTh BITHOCHHX  KOeillieHTIB
KOMITeHcallii To4YkoBUX JAe(eKTiB y KpHcTalax
CdTe:Au Bix THCKY Mapu KaaMilO MpU TeMIlepaTypi

& _ Aucy
2cd> T 2cd?

. Konnenrpais

30m0Ta Al =5-10" eM”, Temmeparypa Bimmamy
T=973 K.
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P., (puc. 3, kpuBa 1), To Ipu OXOJOMKEHHI KPUCTAIIIB
1m0 300 K y 3paskax BigmajgeHUX INpH MapLialibHOMY

THCKy Tapu Kaamito P, < 10°Ta  moMiHyrOTH
HEWTpaNbHI  JOMIIIKOBI ~ LEHTPH  30J0Ta, i3
30inbmeHHaM P., mOpu  Bigmami  KOHLEHTpamis

HEeWTpanbHUX Je(EeKTIB 30510Ta Pi3KO 3MEHIIYETHCS, a
ioHi30BaHUX — 3pocrae  (puc.3, kpuBa2,3).
KoHIeHTpalisi Mi>KBY3JI0BOTO TeNypy, BHMIpsHa TpHU
300 K y kpucranax Biananenux npu 973 K, i3 poctom
HapLiaJbHOIO TUCKY IapH KaaMito P., 3MeHIIyeTbCs
TaKAM X YHHOM SIK 1 Tpw TemmepaTypi Biamamy T
(puc. 4). KonnerTpariis Mi>XKBY3710BOTO KaIMifO K TIpH
YMOBI BUCOKOTEMITEPAaTypPHOI piBHOBArd NE(EKTiB, TaK
i B oxonomkenux 10 300 K kpucranax CdTe<Cd>:Au

3pocrtae (puc. 5) i3 30iu1bmeHHAM P.;, Ha BigMiHy BiX

KOHLIEHTpallil BakaHCiil Tenypy, SKi NPaKTUYHO Ha
BCHOMY Jiana3oHi MapmialbHUX THCKIB MapH KaaMifo

P., mpu Ttemmeparypi T,=300K 3Haxomsarecs Yy
HEHTparTsHOMY (puc. 6).  Konnentparis
JIBOKPATHO 3apsKEHUX BakaHciil kaamito [V7;] mpu

craHi

TemrnepaTypi Bigmamy T cmabko 3amexunts Binm P, .
IIpu 300 K 151 3anexHICTh € CKIAIHOIO: IS HU3BKHUX
P, KoHueHTpais [V, ] — He3HauHa, i3 36iMbIICHHIM
P., pi3Ko 3pocTae i B OJANbLUIOMY CIAJa€ 1IEHTUYHO

no [Vg ] mpu 973 K (puc. 7). Maibke Ha BchoMy
niarma3oHi 3MiHM 3HA4YeHb MapIlialbHOTO THUCKY MHapu
kaaMmito P., KoHLeHTpauii HeHTpaibHUX HAedeKTiB
[Cd!], [Te!], [V, ] GyayTh He3HAUHMMHE.

Jns BHU3HAueHHs TepeBaXkalounx Ae(eKTiB y
TENypHUIl KaaMilo JseroBaHoMmy 3osotoM mpu 300 K
pO3paxoBaHO IHTETpalibHI, IMAapIiadbHI Ta BiXHOCHI
KoeQiIieHTH KoMIeHcarii [6].

Ha puc. 8 TIPEJICTaBICHO 3aJICKHICTD
iHTerpasbHOr0  KoedilieHTa  KOMIeHcamii K
BIZIHOIIGHHSI CyM BCIX aKIENTOPHUX 1 JOHOPHHX
BIACHUX TOYKOBHMX Je(eKTiB Tpu  KIMHATHHX
TemriepaTypax y BigmaneHux npu 973 K kpucranax.
XapakTep 3aleKHOCTI  XOJUTIBCHKOI  KOHIICHTpAITiT
HOCIiB 3apany (puc. 2) 3YMOBJICHHI
HECKOMITEHCOBAaHUMH ATOMHUMH nedexkramu
KPHCTAJIIYHOI TpaTKW: BaKaHCISIMH, MDKBY3JIOBUMH

aTOMaM{ MeETaly 4Yd XaJbKOTCHY Ta IOMIIIKOBHMH
aTOMaMH 30JI0Ta.

Ha ocHOBi aHamizy maprianbHUX Koe(illieHTiB
KOMIIEHCAIli,  sKi  IOyKajdd  sIK  BiJHOLICHHS
KOHLIEHTpAIil OKpeMoro Jedekrty g0 CyMH BCIX
HPOTHIIEKHO 3apsDKEHUX Je(eKTiB

(1]

_ Nai
Ai ZNDi s
_ Noi
P 2I\IAi '

MIPEJCTABIICHO BiTHOCHHUA BHECOK aTOMHUX IE(EKTIB y
cnonyui (puc. 9-10). B aiana3oHi THCKIB apu Kaamiro

Pcg=1-10°TIa mepeBaxkatounmu nedekTamu € Vea s

Augy, Cdi2+. I3 3aneXHOCTI BiIHOCHUX KOe(iLlieHTIB

komrieHcanii nux aedektiB (puc. 11) Moxna 3poodutn
HACTYITHI BUCHOBKHU. JlipKOBHUI THIT MPOBITHOCTI Oyme
3yMOBIICHHH HECKOMITCHCOBAaHUMH BIIACHUMH

Vcd . B
MaKCHMAJIbHOTO THCKY MapH KaJMII0 3a eNeKTPOHHY
MPOBIOHICTS  BIATIOBiZAaNBHI TBOKPAaTHO 10HI30BaHI

aKIENTOPHUMH  JePeKTaMu o0OracTi

MIXKBY3JIOBI aTOMHU KaJaMit0 Cdi2+. IHmi  nmedextu

MOMITHO He BIUIMBAIOTh Ha BMICT HOCI{B 3apsiy.

IV. BucHoBkmu

1 Po3poGiieHO anropuTM pO3paxyHKY Ta OAEPIKaHO
aHAJITUYHI BUpa3M JJisl BU3HAUEHHS KOHIEHTpAIil
BUIBHUX HOCITB 3apsily Ta MepeBaKalounx aTOMHHUX
nedekTiB y kpuctanax CdTe<Cd>:Au BigmaneHux
NPU BHUCOKUX 1 OXOJOMKEHUX [0 KIMHATHOI
temnepatypu T;.

2 TloOynoBaHi OapW4Hi 3aJE€XKHOCTI XOJUTIBCHKOT
KOHILIEHTpALlil HOCIIB 3apsily Ta aTOMHHX Ie(eKTiB
y CdTe<Cd>:Au mnpu Ttemneparypax 973 K i
300 K.

3 3maifieHO 3HAYCHHS MApPLIATGHOTO THCKY Mapu

KaIMIro, oo  BigmoBimae  iHBepcil — THITy
NPOBIMHOCTI, TPH KIMHATHUX TeMIleparypax.
ITokazaHo, 110 ISt Y3TOIKEHHA 3

EKCTIIEPUMEHTAIBHUMHU JIAHUMH CJIJl TPOBOJHUTH
PO3paxyHOK KOHLEHTpaLiif aTOMHHX JIeeKTiB IpU
300 K.

4 TlokazaHo, IO BIANOBINAJHGHUMH 32 P-THI
npoBigHocTi  kpucranmiB  CdTe<Cd>:Au €
OJTHO3apsZHI BaKaHCIl KaaMilo, a eJeKTPOHHUI
MaTepial — JBOKPAaTHO 1OHI30BaHI MiKBY3JIOBI
aTOMH KaaMIIO.
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Models of Atomic Defects and Thermodynamics n-p-Junction in Cadmium
Tellurides Crystals Alloyed by Gold CdTe<Cd>:Au
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An analysis of defect subsystem of the CdTe<Cd>:Au crystals, annealing at high and chilled to the room
temperature is lead. The equilibrium concentrations of charge carriers, as neutral, one- and double-charge vacancies,
interlattice atoms of the cadmium and tellurium and admixture centers in dependence on the technological factors are
definite. The terms of realization of thermodynamics n-p-junction and dominant atomic defects are set.
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