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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: Jlep>kaBHMII BULIMIT HAaBYaIbHUI 3aK/aj "TIpUKaprnaTCchkuii

HallioHaJIbHUM yHiBepcuTeT iMeHi Bacung Credannka”
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyOpHK: 31.15.01

Tema gucepranii:
1. Kpucranoximist ToukoBUX gedeKTiB Ta (Ppi3nKo-XiMiuHi BIACTUBOCTI IMHK XaJIbKOT'€Hi/iB.

2. Crystal-chemystry of points defects and crystals of Zinc chalcogenides.

Pedepar:

1. MeTomamu KpUCTaIoxiMii BUKOHAHO aHasli3 feeKTHUX MifcucTeM y uuctux ZnX(X=S, Se, Te) Ta jeroBanux
ZnX:Cu(Mg, In, O), ZnX:0:Cu(In) UMHK XaJabKOreHiZaX Ta TBEPIUX PO3YMHAX Ha ix oCHOBi ZnSexS1-x, ZnSexTel-x,
ZnSxTel-x. Po3po6seHo KpucTanoKBasdixiMiyHi GopMyIIn AJ1 HECTEXiOMETPUYHUX N-ZnX, p-ZnX i camoeroBaHux
n-ZnX:X, p-ZnX:Zn KpUCTaJiB Ta BU3HAUYEHO BU], i 3apsIIOBUI1 CTaH JOMIHYIOUMX TOUKOBUX NePeKTiB, 3HAaleHO
3aJIEXKHOCTI ix KoHUeHTpauii (N), KoHLIeHTpauii BiJIbLHUX HOCIIB (N, p), XOJIIBCbKOI KOHLIEHTpaLlii HociiB cTpymy (nH)
Bif] BEJINYMHU i XapaKTePy BiXWJIEHH BiJl CTeXiOMeTpii Ta BMICTy CaMOJIETYIOUOTO €JIEMEHTA, BCTAHOBJIEHO YMOBU
peasizanii TepMoAMHAMIYHUX N-P- a60 p-N-riepexois. Bu3HauyeHo KPUCTAIOXiMiYHI MeXaHi3MU JIeTYBaHHS LIMHK
XaJIbKOTI'€Hi/liB esleMeHTaMu pisHux niarpyn Ilepiognynoi tTabnuui (Cu, Mg, In, O). [lokazaHo, 10 SIKIIO KYIIPYyM Yy
ZnSe:Cu po3MillyeTbCs y MIKBY3JIX, MarHii i iHIiN 3aMillaloTh UMHK Y KaTiOHHIN MifIpaTLi, TO OKCUTEH y N-ZnS
3aMilllae XaJIbKOT€eH, a y P-TUIIi - BKOPIHIOEThCS y MIXKBY3JIX. [Ipy noniiHOMy JieryBaHHi y ZnS(Se):0:Cu
(HOpMyIOTHCSI KOMIJIEKCU Pi3HOTO 3apsl0BOTO CTaHy Ta HEUTpasibHi i ofHOo3apsaHi acouiaTi y ZnS(Se):O:In



BiANOBinHO. Ha OCHOBI BrieplIe pO3pOOIEHMX KPUCTANOKBA3iXiMiYHMX (POPMYJI Ta PiBHSHb [1IOBHOI
€JIEKTPOHEUTPaNbHOCTI [J1s1 TBEPAUX PO34UnHiB ZnSexS1-x, ZnSexTel-X, ZnSxTel-X BCTAHOBIEHO MEXaHi3MU ix
YTBOPEHHS Ta IeHEKTHY MiICUCTEMY, BU3HAYEHO YMOBU (DOPMYBaHHS TEPMOJMHAMIYHUX N-P- a60 p-N-TI€PEXOLIB Y
cucremax n(p)ZnS-p(n)ZnSe, n(p)ZnSe-p(n)ZnTe, n(p)ZnS-p(n)ZnTe, a TaKOX 3MiHY KOHIIEHTpaLii OCHOBHUX HOCIiB
n(p) y n(p)ZnS-n(p)ZnSe, n(p)ZnSe-n(p)ZnTe, n(p)ZnS-n(p)ZnTe.

2. Analysis of the defective subsystems in clean ZnX(X=S, Se, Te) and doped ZnX:Cu(Mg, In, O), ZnX:O0:Cu(In) zinc
chalcogenides and solid solutions on their base ZnSexS1-x, ZnSexTel-x, ZnSxTel-x was performed using methods
of crystal chemistry. There were developed crystalquasichemical formulae for the non-stoichiometric n-ZnX, p-
ZnX and self-doped n-ZnX:X, p-ZnX:Zn crystals, determined type and charge status of the dominating point
defects, found dependences of their concentration (N), concentration of free carriers (n, p), Hall concentration of
current carriers (nH) on size and character of stoichiometry deviation and content of self-doped element,
established realization conditions of thermodynamic n-p- or p-n-transfers. Crystalchemical mechanisms of zinc
chalcogenides doping with elements of different subsystems of Periodic table (Cu, Mg, In, O) were also defined. It
has been shown, that if cuprum in the ZnSe:Cu is situated in the internodal segments, magnesium and indium
substitute zinc in the cation sublattice, then oxygen in the n-ZnS substitutes chalcogen, and in the p-type - takes
root in the internodal segments. Given double doping ZnS(Se):O:Cu, the complexes of different charge status and
neutral, single-loaded associates in ZnS(Se):O:In will be formed. On the basis of developed for the first time
crystalquasichemical formulae and equations of full electroneutrality for solid solutions ZnSexS1-x, ZnSexTel-x,
ZnSxTel-x, were established the mechanisms of formation process and defective subsystem and defined formation
conditions of thermodynamic n-p- or p-n-transfers in the systems n(p)ZnS-p(n)ZnSe, n(p)ZnSe-p(n)ZnTe, n(p)ZnS-
p(n)ZnTe, as well as change of concentration of main carriers n(p) y n(p)ZnS-n(p)ZnSe, n(p)ZnSe-n(p)ZnTe,
n(p)ZnS-n(p)ZnTe.
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Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im's I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
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