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1. BnsiuB nonimop@ismy Ta geeKTiB Ha €JIEKTPOHHY CTPYKTYpPY i (POTOENeKTpUYHI BIaCTUBOCTI XaJIbKOTEHI/IiB

0JIOBa

2. Influence of polymorphism and defects on the electronic structure and photoelectric properties of tin
chalcogenides

Pedepar:

1. InceprauiiiHa po60Ta NPUCBSIYEHA JOCTIIKEHHIO 3 NEePIINX IPUHLUIIB €JIeKTPOHHOI CTPYKTYPH, IPUPOLU
XiMIYHOTO 3B'SI3KY BiZloMHUX MTOJIMOPPHUX (a3 MOHOXAJIBKOTeHIZIiB 0710Ba Ta croyyk Sn2S3, PbSnS3, SnGeS3 3i
3MilIaHOIO BaJIEHTHICTIO KaTioHiB. [IpoBeileHO TeOPeTUKO-TPYIIOBUI aHaIi3 eJIeKTPOHHOTO CIIEKTPa HU3bKO- i
BHCOKOTEMIIEPaTypPHUX POMOIUHUX (a3 MOHOXAJIBKOTEHITiB OJIOBA, SIKUI 103BOJINB BCTAHOBUTU CUMETPIIO
XBWJIbOBUX (PYHKLIN, OTPUMATH CTPYKTYPHY 30HHUX 300pa’K€Hb BaJIEHTHUX 30H i 30H IPOBITHOCTI, BUBHAYNUTHU
aKTyaJsbHi no3ullii Bukoda, npoaHasnizyBaTu MosiBy JaBUJiBCbKOTIO pO3IIEIJIEHHS Ta BCTAHOBUTH IIpaBuja Biloopy
IJ1s1 ONTUYHUX NepexofiiB. Y paMKax HaGIMKEHHS CylIepKOMipKY ITPOBeIeHO KBAHTOBO-XiMiUHE MOJIE/IIOBAHHS
BIUIMBY BJIACHUX TOYKOBUX e(eKTiB (BaKaHCIi B KaTiOHHIl Ta aHiOHHIN MiArpaTKax) Ta JOMilOK 3amimeHHs (M - Sn,

M = P, Sb, Bi) Ha esleKTpOHHY CTPYKTYypYy a-SnS. Y jieropaHux Kpuctauax SnS:Sb BUsIBIEHO sIBULIE CAMOKOMITEHCAIlii



IIOMIIIKOBUX aTOMiB CYPMU JBOPa30BO 3aPsI)KEHMMHU BaKaHCisIMU 0J10Ba VSN, SIKe CYIIPOBOKYETHCS Pi3KUM
3POCTaHHSIM IIMTOMOTO ONOPY, MOsIBi POTOUYTINBOCTI Ta PoTOepc. BcTaHOBNIEHO KOpEJIALi0 MK yMOBaMU

BUpPOILyBaHHs KpUcTaniB SnGeS3 Ta ix eeKTpUYHUMH i GOTOENIEKTPUIHUMY BIACTUBOCTSIMU.

2. The thesis is devoted to the first-principle investigation of electronic structure and nature of chemical bonds in
the known polymorphic phases of tin monochalcogenides and Sn2S3, PbSnS3, SnGeS3 compounds with mixed
cation valency. Group-theoretical analysis of the electronic spectra for the low- and high-temperature
orthorhombic phases of tin monochalcogenides was performed, allowed one to determine the symmetry of wave
functions, to find the structures of band representations of the valence and conduction bands, to determine the
actual Wyckoff positions, to analyze the appearance of Davydov splitting and to establish the selection rules for
optical transitions. Quantum-chemical modeling of the influence of intrinsic point defects (vacancies in the cation
and anion sublattices) and substitutional impurities (M - Sn, M = P, Sb, Bi) on the electronic structure of a-SnS was
performed within the supercell approximation. The self-compensation phenomenon of antimony impurity atoms
by doubly ionized tin vacancies VSn was detected in Sb-doped SnS crystals, accompanied by a sharp increase of
resistivity as well as by an appearance of photosensitivity and photoemf. Some correlation between the growth
conditions of the SnGeS3 crystals and their electrical and photoelectrical properties was established.
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