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Beryn
: : : 1L VI
HamiBnpoBigHukM Ha OCHOBI cnoinyk A'B
3HAMIUIM  MIMPOKE BUKOPHUCTAHHSI 5K  JETEKTOPH

10HI3YIOYOTO BHUIIPOMIHIOBAaHHS, CBITJIOBI 1HIUKATOPH
[1]. Ha iX OCHOBI BHTOTOBISETHCS 3HAYHA KiJBKICTh
MOMiHO(OPIB 3 PI3HMM CBIYEHHSAM y BUAWUMIN oGmacTi
cuektpy [2]. Pesynbrat aHamizy psmy poOiT [3-6]
CBIIYaTh MPO T, IO KUCEHb 3aBXIU MPUCYTHIN y IHMX
Mmarepiasiax 1 Bigirpae cyTrTeBy poiib y (Bi3HUHHX
mpouecax. Tak, 30kpema, B MOHOKpHCTanax ZnS,
BHPOIIEHNX 3 PO3IUIaBYy, KOHIIEHTpalis KHCHIO CKJajae
3BHUaHO 0,1-0,5 mon.%, B TiIpoTepMaIbHUX
canepurax 0,2-0,3 mon.%. Ilpn oMy BMICT KHCHIO
3aNIeKUTh Bil YMOB OTpuMaHHSI ZnS. Y TIOpOIIKax,
00pobnennx B mapax muHKY mpu 1373 K, BiH carae 1-
1,2 mon.%, a mpu ob6pobmi B mapax cipku — 0,2-
0,1 mon.% [3]. Tlpu wmajoMy BMICTI KHCHIO HOro
3arajbHUM BMICT 3BUYAMHO CIiBIAJAE 3 KOHIICHTPAIIEIO
PO3YMHEHOTr0 KHUCHIO. [IpoTe B OLIBIIOCTI BUIAIKIB
KIIBKICTh KHCHIO Yy By3laX TIpaTki MeEHIIa Horo
3arajbpbHOTO BMICTY.

OcHoBHMMHM  (OpMaMH TNPUCYTHOCTI KHCHIO B
Cynbdimi UWHKY (HE JIETOBAaHOMY 130BaJICHTHHMH
JIOMIIIKAaMH) BBaXKAlOThCS: TBEpAMH po3unH ZnS+O i
BugiteHHs ZnO:S [2]. BmmBoM CKym4YeHb KHCHIO
mo0ONM3y MUCIIOKAIH Ha PO3YHHHICTH M€l JOMIMIKH B
ZnS MOXHa 3HEXTYBaTH, OCKUIbBKM TMpH TYCTHHI
nucnokardi 107 cM? iX BHECOK y 3arajJbHUA BMICT
kucuHio ~ 10°mon.% [4]. Ha neexrax ymnmakoBku
CKYITYEHHSI KUCHIO (PaKTUYHO € CKJI3J0BOI0 YaCTUHOIO
HEOJHOPITHOI MATPHIll 3 MiABHIICHUM BMICTOM IIi€i
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JIOMIIIIKH.

3a maHMMH, IO € B JaHUH dYac, TBEPAI PO3UMHH
3amimeHHs ZnS*O yTBOPIOIOTHCS TUIBKH MPU HAUTHIIKY
uuHKy. L[pOMy crnpusie MakcuMmalibHa KOHLEHTpALlis B
Takux Kpucranax BakaHcii Cyinbdypy Vs i mpucyTHICTh
MiKBY3710Boro LIMHKY Zn;, SIKMH KOMIIEHCYE JIOKalbHI
CIIOTBOPEHHS T'PAaTKH MOOJM3Y i30€JIEKTPOHHUX LIEHTPIB
Os. 30UTbIICHHS CTYyTEHsS BIIXWJICHHS Bif crexiomerpil
ZnS y 6ix Hammumky lIWHKY MTOBHHHO TPUBOIHUTH IO
30LTBIIEHHS] PO3YMHHOCTI KUCHIO. [30€1eKTpOHHI HEeHTpH
TIPY IIFOMY MOXKYTh yTBOptoBaTH acoriatu tamy Og— Og
[5]. 3a maHUMH PEHTT€HOCTPYKTYPHHUX AOCIIIKEHb [2],
npu 3MiHi THCKY napu Lluaky Bix 1 mo 8 atm mpu 1423 K
30UTBIIEHHS] PO3YMHHOCTI KHCHIO B ZnS Moxe OyTH
nopaaky  (1-2)e10%  mom%. IleBHa  KinbKicTh
PIBHOB)KHOTO 3 TOYKOBUMH JieheKTaMH KHCHIO y By3J1aX
TpaTku TIOBMHHA OYyTH BJIACTHBOIO 1 CTEXiOMETPUYHOMY
cynbbiny 1mHKY. Binxunenns ckmanmy ZnS y Oix
HajummKy Cyibdypy cynpoBOMIKY€EThCS 301IbIICHHIM B
KpHCTallaX KOHIIGHTpAIlii BakaHCii IWHKY [Vgz,|. Lle
MOPYIIyE TBEPIUH PO3YMH 3aMIICHHS, ale CTa0ulizye
KHCEHb y MDKBY3JISIX Uepe3 YTBOPCHHSI KOMIUIEKCIB HOTO
3 BakaHcismu llunky. 3a mammMu [6], KOHIEHTpamis
KHCHIO B ZnS Moxke aocsratu 0,3 moin.% npu 1223 K.

JItst MpakTHYHKX ITiIeld MOTPiOHO MaTH MOXKIIUBICTh
OTpPHUMYBATH MaTepiall K eJIEKTPOHHOTO TaK i JipKOBOTO
THUITy TPOBIJHOCTI. 3MIHIOBATH THI MPOBIJHOCTI MOXKHA
BIZIMAJIOM KpPHUCTaNiB Yy Iapax KOMIIOHEHTIB, a TaKOX
neryBaHHsAM. Ilpu JeryBaHHI MOXIIMBI JIBa MeXaHi3MHU
BXO/DKEHHSI JIOMIIIKM B TPaTKy OCHOBHOI DPEYOBHMHHU:
MeXaHi3M BKOPIHEHHS i MEXaHi3M 3aMilleHHs.

Y  Hamiii  poboTi  BIepmie Ha  OCHOBI



Kpucranoximist ToukoBux nedexTiB y n-ZnS...

KPUCTATOKBA3iXiMIYHUX  ysBICHh BHKOHAHO aHAII3
MOJKJIMBUX MEXaHi3MiB B3a€MOil KUCHIO i3 OCHOBHOIO
MAaTpPHULEIO eJICKTPOHHUX KPHUCTANIIB n-ZnS.

I. Kpucrajgoksasiximiuni ¢popmysn ta
KOHIIEHTPAILlisi TOYKOBHX JAedeKTiB y

HeJIErOBAHOMY HMHKY CyJb(ixi

3a yMOBH, IO NepeBakatounMu aedexTamu y n-ZnS
(mammumok I{uHKy) € nBo3apanHi Bakancii Liuaky (7, )

Ta MiXkBY3/10Bi atoMu LIuHKy ( Zn; , Zn")

KpHCTAJIOKBa3ixiMiuHa (opMylia JIEryrouoro Kiacrepa
3rigHo [7] Oyae MaTH BUTIIS;

Vo Vs +Zn" — (Z";V(Ln )Zn Vs (anl,w)i,

Zn
ze V;n\/é — aHTHCTpPYKTypa ZnS [8].

"

)

IIpu makmaganHi knactepa (1) Ha KpUCTAIOXIMIYHY
hopmymy ZnS oTpUMaEMO:

(1—a)Zn, S, + a(Zn; Vo )Z” vi(zm,,,), = (2 2n Vo)) (S (200,,), —
- (anxl—a»aer:n—w )z,l (SleaV. )5 (Z”(Xl—w ),» +2aye’ > @
- (Zn(xl—a)msz;m—y))Zn (SleaVo.z. )S (Zn;z(l—ym—d)zn;m—ym )l. +a(l+7 +5_75)e'
%]
lg [N, em7] 5,7 2
3a YMOBH i0Hi3allii i IUCTIPONOPIIIOBAHHS MIXKBY3JI0BOTO 18,5
[{uHKy 3a cxemoro 18
(Zna(l_y) )[_ > (Zn;(l_y)(l_d)Zn;(l_y)g ),~ +a(l-y)(1+6)e" .
TyT o — BiZXWICHHS BiJl CTEXIOMETPUYHOTO CKJIAIy; ™
Yy —gacTka aToMiB LIMHKY y By3/1ax KpHUCTaIi9HOI TPaTKH;
0 — KoedimieHT IWCTIPOMOPIIIOBAHHS MIKBY3JIOBHX 17 4
aromiB Ilunky; Zn, — LluHK y By3nax KpHUCTaJidHOI 12,5+
. . / 12
rpatky; V; — nBosapsaaHi Bakaucii Cynsdypy; € — i
ENEKTPOHH, 7, «“ <% ol _ MMO3UTUBHUM, HETATUBHUH, ]
HEUTpaNFHUI Ta HYJILOBHUHA 3apsiiv BiAIOBIIHO. 1L 4
Konmenrtpanii  mepeBakaroumx  JedekTiB  Ta 10,5
OCHOBHHX HOCIB  3apsiy MOXHA  poO3paxyBaTH 10 4
HACTYITHUM YHHOM: . : i : : .
[, ]= da(1-7): 3) 0 02 04 06 08 1,0 12
. . a 10" aruacTkn
[Z”f] = da(1-v)(1-8); ) Puc.1. 3anexHicTh KOHUIEHTpaUii MepeBaXKarOUUX
[anj']:A(x(lfy)S; (5) nedexris 1 — v, , 2 -y, 3 — zn', 4 - Zn", 8 - VZ'n,
[Vs"J = Ao} (6) OCHOBHHMX HOCIIB 5 — n Ta XOJUIIBCBHKOI KOHIEHTAIii 7 —
7 ny y n-ZnS Big BIAXWICHHA BiJl CTEXiOMETPHCHOTO
n=Aa(l+y+8-78). ™) ckiany Ha Oik [{uHKy.

2Z

3

ao

eJIeMEHTAPHIH KOMIpIIi, a’ = 158,2:10%* em”
€JIEMEHTapHOT KOMIPKH caliepury).

PiHsiHHSL €NeKTPOHEUTPAILHOCTI B LIbOMY BHIAAKY
OyJe MaTH BUTIIS

Z[Vz"n}-n = [Zn;]+2[Zn;'J+2[VS"] >
a XOJUTIBCbKA KOHIICHTPAI[isl HOCITB Nyy:
ny =n—p=[Zn,':|+2|:Zn,']+2[V51':|—2[V71'”]~ ©)

Pe3ynbraT po3paxyHKy KOHLEHTpAlil TOYKOBUX
nedekTiB, eneKTpoHIB N, IIPOK P Ta XOJUIIBCHKOI
KOHIICHTpaii HOCIiB ny MOJaHO Ha puc. 1.

Tyt 4= (Z =4 — gncno CTPyKTypHUX OAWHHLG Y

3 _ 06’em

®

II. Kpucranoksasiximiuni ¢gopmysiu Ta
KOHIIEHTPaLisi TOYKOBHUX JAe(eKTiB y
JIeroBaHOMY kucHeM n-ZnS:0

VY Bumajiky JeryBaHHA KHUCHEM n-ZnS Mae Micie
MeXaHi3M 3aMillieHHs, a BIAMOBIJHNHN KiacTep Oyae MaTtu
BUTJIS;

VZ”nV.S+%02 :V;zO;' (10)

Haxmamanus kjactepa Ha KpUCTaJOKBa3iXiMiuHy
(hopmyity 1a€ HaCTYITHUH pe3yJIbTaT:

(1- x)[(anxl-a)my Vt:(]—y) D (S oV Js (Z”;u(l—y)(I—B)Z”;((l-ws ) +ofl+y+3—y8)e' ] +x(V;,05 ) —

- (Zn(l—x)[(l—a)+ay]V

TyT X — KOHLIEHTpaLlisi KUCHIO.
3a ymoBu BuIeHHs1 ZnO sk OKpeMoi ¢pa3u

at-pi-n+5) 2 S a0 OtV a0 ) s (1w py1-s1-0 LN ai-yi-ns )i @1+ y + 6 = y0)(1 = x)e' + 2xh’ (11)

KpHCTaJIOKBa3iXiMiyHa opMysia Oyie MaTH BUIIIAL;
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(ZnZnOS )x (Zn(lfx)[(lfo.)Jruy]fo/a(lfy)(lfx)+x )2»1 (S(lfa)(lfx)r/o:(lfx) s (Zn;x(lfy)(175)(1fx)Zn<;(1—y)(l—x)5

Konuenrpairist nedexriB y 1boMy BUMAAKy Oyje:

[V, |= da(1=y)(1=x)+x; (13)
(V5 |= da(1-x); (14)

[ Zn; | = Aa(1-y)(1-8)(1-x); (15)
[ Zn; | = Aa(1-y)(1-x)3; (16)
p=24x; (17)
n=Aa(l+y+8-y8)(1-x). (18)

PiBHSIHHS €NEKTPOHEUTPATHHOCTI MATHUME BUTIIALL;

2 W, |+n=]2n]+2[ Zn |+2[V; ]+ p. (19)
a XOJUTIBCbKA KOHIIEHTPAIisl HOCITB nyy:
ny =|n—p|=|A(a(1-x)(1-y+5-73)-2x)|. (20)

PesynbraTi po3paxyHKiB IpUBeeHI Ha puc. 2 - 4.

n- THII p- THII
151
144
4
0 01 02 03 04 05 06
[0O] 10* aT.uacTkH
Puc. 2. 3anexHicTh KOHLIEHTpaUil MNepeBaXKAIOUUX

nedexriB 1 — v, ,2— y:*, 3 — Zn’, 4 — Zn™, OCHOBHHX
HOCIiiB n — 5 1 p — 6 Ta XOJUTIBCHKOI KOHIEHTAI] Ny — 7 y
n-ZnS:O Big KoHmeHTparii neryrouoi momimku [O]
(0.=0,6-10"* mour. wactku, y =107, § = 107).

K
1,4
1,2-
14 3
0,8
0,6 1
2
0,4
0 02 04 06 08 10 12
|0] 10 ar.uacTkn
Puc.3. 3anexHicth  mapuiankHUX  KoediLieHTIB
KOMIIEHCAIlii IOHOPHUX K| = ZL , K, = Z’?" (xpumsi 1, 2)

Zn Zn

Ta AaKIEeNTOPHHUX K}zi(xpnsa 3) nedekriB y

i
i

kpuctanax ZnS:0 BiJ KOHIICHTpAIIT JISTYIOYOi JOMIIIKH
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)l_+oc(1+y+8—y8)(1—x)e’+2xh'. (12)
[01. D.D; =[V5]+[Zn]+[Zn]] (a=0,610" mou.
wactkn, ¥y = 107, 8 = 107).

lg | nII!CMJ]

18
1A
16
15

14

n (TN p- THII

13

0,6 08
[O] 10* aT.uacTkn

0,2 0,4

a)

Ig [n,,cm”

02 03 04 05 06 07 08
[O] 10" ar.uacTkn
6)
Ig [n,,em”]
18-
174
164 n-tun p -THI
154
14-
13 -
12
0 0.1 0.2 03 04

|0] 10 ar.uacrkn
B)
Puc. 4. BrumB koHueHtpauii OkCUreHy Ha n-p-mepexin
JUISL PI3HUX 3HAYCHD:
a) BIIXHJIEHHs Bin crexiomerpii o, ar.uactkm: 0,1 107
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(1),0,6 10*(2), 1,2 10* (3);

6) kinekocti Lluuky y BmacHux By3max y: 0,1 107 (1), 0,5
(2),0,99 (3);

B) BEJIMYMHU IUCIIPOTIOPIIIFOBaHH MIXBY3/I0BOTO LIMHKY
3:0,1 10 (1), 0,5 (2), 0,99 (3).

II1. Anani3 pe3yJabTaTiB

Ha  mepesaxanHS: MEXaHi3My  3aMillleHH]

Oxcurenom Cynbdypy y chaneputHiit cTpykrypi n-ZnS
BKa3ye 3MEHILEHHs MapaMeTpa IpaTKH i3 pOCTOM BMICTY
nerytouoi nomimku (puc. 5) [2]. ExciepumenTanbHi qaHi
JiHIHHOIO

(puc.5) anpokcCUMyIOThCA 3aJIEKHICTIO

a(A)=5,4119-0,75-10%[ZnO].
a, A

5,414
5,413
5,412
5,411
5,410
5,409
5,408
5,407

5,406 - .
5,407 r : : :
0 0,2 0,4 06 08
[ZnO], mo.r.%

Puc. 5. 3anexHicte napamerpa rpatku coanepury ZnS
BiJl KOHLIEHTPAILil PO3YMHEHOTO KUCHIO [2].

e oOymoBieHO TuUM, IO pajiycd artoMiB (iOHIB)
OxcureHy € MEHIIUMHE 32 BIIMOBIJHI BEIUYAHU aTOMIB
Cynsdypy (Tabmmms).

3 aHamizy KpHCTaJIOKBa3ixiMiuHux (opmyn (2) i
(11), a takox puc. 1 mig ducroro ZnS BUAHO, IO i3
30UIBIICHASM BiAXWIICHHS Bil CTEXiOMETpii B CTOPOHY

[uaky Mae Miclie 3pOCTaHHS YCiX THIIB TOYKOBUX
nedekriB, BUIBHHX HOCIIB 3apsily Ta XOJUIIBCHKOT
KOHIeHTpartii. JIJisg JeroBaHoro »* KUCHEM N-ZnS MaeMo
30BCIM iHIIY KapTuHy. SIk BuaHo 3 Qopmymu (11) Ta
puc. 2, 13 30UIbIIEHHSM KOHLEHTpALil JOMILIIKOBOTO
OxkcureHy BiOyBaeTbCsl 3MCHINCHHS  KOHIICHTpAIi
nBozapsaHux — BakaHcii  Cynbdypy 3a  paxyHOK
“3anikoByBaHHs” ix aromamu Oxcureny. IIpu mpomy
KOHLICHTpaIlisl BakaHCii LIMHKy 3anumiaeTbest HE3MiHHOIO
1 iX BHECOK y IIPOBIZHICT MaTepiaiy € JOMiHyl0UnM. Sk
BHIHO 3 puC. 3, IpH He3HaYHii KoHIEHTpamii OKcureHy
ZnS:O BoNOmi€ ENEeKTPOHHHM THIIOM IIPOBITHOCTI,
BIANOBITAIGHUMH 3a SIKHM € [BO3apsAAHI BaKaHCIi
Cynbdypy. I3 30inpuieHHsiM koHueHTpanii OKcUreHy
KOHLICHTpAI[iSl €JIeKTPOHIB 3MEHIIYETHCS, BiJ0OyBa€eThCs
iHBepCisl MPOBIAHOCTI 3 N- Ha p-TUN (Tak 3BaHMH N-p-
nmepexin) 1 MoJaJIbIe 3POCTaHHS KOHIIGHTPAIll ipoK
(puc. 2). [pornecu n-p-repexony 00yMOBJICHI
3MEHIIeHHSM  KoHHeHTpauii Bakanciii  Cynsdypy,
napiiajgbHUi Koe(illieHT KOMIIeHcallil SKHX crHajae i3
30utpmeHHAM KoHIeHTpamii Oxcureny (puc. 3). lle
BimOyBa€TbCs 32 paxyHOK 3aMilIEHHS  BaKaHCIH
Cympypy  aromamu  OKCHUTE€HY, TIpH  IHOMY
KOHIICHTpaliss BakaHcii LlmHKYy He 3MiHIOETBCA (B
MOPiBHIHHI 3 HEJIETOBaHUM ZnS).

Sk BuAHO 3 puC.4 Ha TOJOXKEHHS N-p-TIEPEXOLy
BmBae psng  (akropiB. Tak, i3  30UIBIICHHIM
BIIXWICHHSA  BiJ  crexiomerpii Ha Oik  I{uHky
KoHIleHTpalliss OKCHIeHy, sSKa BIAMOBIIAE N-p-IIePEexXoy
oyne 3pocratu (puc. 5, a). Tak camo, i3 30UIbIICHHIM

KigpkocTi  IlMHKY y BIacHHMX By3/laX, 3pOCTaE
KoHUeHTpawiss OkxcureHy, nHpu sKiii HacTymae n-p-
mepexin  (puc. 5,0). 3pocTaHHA K  BEIHYUHH

JUCTIPOTIOPIIIFOBAHHS MIXKBY3JIOBOTO IIMHKY (), HaBIIaKH,
00yMOBIIFOE  peai3amifo n-p-Tiepexony TpPH HIKIUX
KoHHeHTpauisx Okcureny (puc. 5, B).

3ayBaxumo, mo 3rigHo (12) Buginenns ZnO y
okpeMy a3y He TNPHU3BOAUTH JO CYTTEBOI 3MiHH
KOHLIEHTpALI] BIacHUX JIeeKTiB 1 HOCITB 3apsy.

Taoauns
KoHirypaliisi BaJIeHTHHX €JIEKTPOHIB aTOMIB, paJliyCH aTOMIB Ta MOPOXKHUH ChaJIEpUTHOI CTPYKTYpH ZnS
Paniycu Paniycu
. . KoBanenTHi TETPANOPOKHUH OKTAIopOKHUH
Enexrponna lonHi paniycu, .
Enement . . paziycu,
KOHpirypartist - . . . R )
K, HM T TK(min) _ I'TK(max), HM T 01<(min) - rox(max), HM
T i(min) - I' i(max), am I i(min) - T i(max), am
Zn 3d"%4s? 0,715(2+) 0,125 0,0281 — 0,0625 0,0512 —0,0915
0,1609 — 0,3575 0,2960 — 0,5234
0 2s%2p* 1,358(2-) 0,073 0,0164 —0,0365 0,0302 — 0,0534
0,3055-0,679 0,5622 — 00,9941
S 3s%3p* 1,781(2-) 0,102 0,0229 - 0,0510 0,0422 - 0,0747
0,4007 — 0,8905 0,7373 — 1,3037

* rT(min) = 05225R3 rT(max) = 095R> ro(min) = 0,414R, ro(max) = 0:732R> R(rK,a ri)
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Bucnosku
1. 3amporoHOBaHO KPHCTAJIOKBa3iXiMiuHi  (opMynn
HECTEXIOMETPUYHOTO n-ZnS, Ha OCHOBI SKHX

[1]

[2]
[3]
[4]
[5]
[6]
[7]

[8]
[9]

PO3paxoBaHO 3aTEKHICTH KOHIECHTPAIl Ie(eKTiB y
n-ZnS (v}, Zn', Zn’), BUIbHUX HOCIiB Ta
XOJUTIBCBKOT ~ KOHIIEHTpaIlil
cTexiomerpii.

3arpornoHoOBaHO  KPUCTAIOKBA3iXiMiyHi  hopMynn
Jutst jeroBaHoro OkcureHom n-ZnS:0 1 po3paxoBaHO
3aJIeKHICTh KOHIeHTpanii aedekTis y n-ZnS:0 (v},

v, Zn/, Zn’), BUIbHUX HOCI{B Ta XOJIiBCBKOI

BII BIOXWIEHL Bif

KOHIIEHTpAITii Bil KOHIIEHTPAITii JOMIIITKH.

[IpoananizoBano BIUIMB KOHIEHTparii OKcureHy Ha
MOJIOKEeHHS n-p-niepexony y n-ZnS:0. IlokazaHo, 1110
13 30LIBLIEHHSIM BiJXWIJICHHS BiJl cTexioMeTpil Ha Oik
[uuky, a Takok KitbKocTi L{UHKY y BlIacHUX By37ax

koHmeHTpanis OKCHreHy, sKa BigNoOBiZae n-p-
Mepexony 3pocTae, a i3 30UIbIIEHHSIM BEIWIHHU
JTUCTIPOTIOPIIifOBaHHS  MiXkBYy31moBoro Lluaky (9),
peaiizalis n-p-epexoay BiIOYBa€ThCS MPH HIDKIMX
KOHLEeHTpalisix OKCUreHy.

ABTOpH BHCIIOBIIIOIOTH BISYHICTD
npod. Dpeiky .M. 324 IIOCTaHOBKY npoOiiemu
JIOCIIIJPKEHb, OOTOBOPEHHSI OTPUMAHUX pE3yJbTaTiB Ta
I[iHHI 3ayBaKCHHS.

baoywax I'Zl. — acnipant kxadenpu ¢izmkm 1 ximii
TBEPOTO TiiIa;
Cmawrxo H.B.
(baxyibrery;

®Dpeik H./l. — riMHa3UCTKA.
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The crystal quasi chemistry formulas as for n-ZnS with own of point defects, and doping isovalent impurity —
oxygen are offered. Dependence of concentration of defects, free carriers of a charge and Holl concentration from a
degree non-stehiometry and contents of the doping impurity is calculated. Influence of a deviation from stehiometry,
shares of Zinc in own units, sizes disproportion internodal Zinc on conditions of realization of n-p-transitions is

investigated.
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