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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. Tpancgopmaliist eHepreTUYHUX 30H Ta ONTUYHUX NIapaMeTpPiB TBEPAUX PO3YMHIB 3aMillleHHSI TaJIOTeHifiB iHTIO i

Tamnio

2. Transformation of electronic energy structures and optical parameters of substitutional solid solutions of
halides indium and thallium

Pedepar:

1. PoboTa npucBsueHa CUCTEMAaTUYHOMY €KCIIEPUMEHTAIBHOMY i TEOPETUYHOMY [OCIIiIP)KEHHIO CTPYKTYPHHUX,
€JIEKTPOHHUX, ONITUYHMX Ta MEXaHIYHUX BJIACTMBOCTEN TBEPIMX PO3YMHIB 3aMillleHHS TajIoTeHiiB iHio i Talio.
MonokpucraniyHi TBepai po3unnu InxTI1-xI (x = 0.4-0.9) 6y710 yCIilIHO CHHTE30BaHO BEPTUKAJIbHUM METOLO0M
Bpumxmana-Crokbaprepa. Briepiie nposeieHO po3paxyHKU 30HHOI CTPYKTYpY Ha OCHOBI Teopii pyHKIioHaNa
IiZIBHOCTI Ta OGrOBOPIOIOTHCS OCOOJIMBOCTI JMCNIEPCii €eHepreTHYHMUX PiBHIB. TaK0X AOCIIIKYETbCS IOXOIKEHHS
BaJIEHTHOI 30HU Ta 30HU IIPOBifHOCTI. OTPUMAaHO 3aJI€XXHICTh BiTHOCHOTO JIiHIHOTO po3mupeHHs KpucTtasuiB InxTl1-
xI (T = 300-520 K). Buxozsuu 3 11bOro, 3HalZileHO TeMIIepaTypHY 3aJIe>KHICTh Koe@illieHTa TeINI0BOro PO3MMUPEHHS 0.
BrBu€eHO 3a71€XKHICTb BOITPOMEHE3AJIOMJIEHHS Ani Bi TemMniepaTypu Ta KOHLeHTpauii komnoHeHTa Tl B TBepiomy
po34uHi. BuBY€eHi esacTUYHI BIaCTUBOCTI TBepAMX po34nHiB 3amimeHHs InxTl1-xI. PospaxoBaHO T€OpETUYHO

mMonynb FOHra, 3CcyBy Ta CTUCHEHHSI. AHAJII3yeThCS 3aJI€KHICTh [IPYKHUX BJIACTUBOCTEN TBEpHOro po3unHy InxTI1-xI



Bil KoMnIoHeHTHOTO ckiagy (0.375 < x < 1). HIBuaKicTb NOMMUPEHHS 3BYKY B JOCJIiIKEHUX 3pa3Kax JOCIiIKEHO

eKCIlepuMeHTanbHO. OTpYMaHi 1aHi BUKOPUCTOBYIOTBCA [IJI PO3PaxXyHKY IIPYKHOI NOCTiiHOI C22.

2. The thesis is devoted to the systematic experimental and first principles investigation of structural, electronic,
optical and mechanical properties of InxTI1-xI substitution solid solutions. A series of InxTI1-xI (x = 0.4 — 0.9) single
crystalline solid state alloys were successfully synthesized by the vertical Bridgman- Stockbarger method. For the
first time the density functional theory based band structure calculations are performed and features of the band
energy dispersion are discussed. Also the origin of the principal valence and conduction bands is explored. The
dependence of relative linear expansion of InxTI1-xI crystals (T = 300-520 K) has been obtained. Based on this, the
temperature dependence of thermal-expansion coefficient o has been found. Dependence of birefringence Ani on
temperature and concentration of the TII component in the solid solution has been studied. Elastic properties of
substitutional solid solutions InxTl1-xI have been studied. The corresponding Young modulus, shear modulus, and
compression modulus are calculated theoretically. The dependence of the elastic properties of the InxTI1-xI solid
solution on the content x within the interval 0.375 < x < 11is analyzed. The velocity of sound propagation in
examined specimens is studied experimentally. The obtained data are used to calculate the elastic coefficient C22.
Features of the photoconductivity spectra for different crystallographic directions have been discussed with taking
into account the chemical bonds anisotropy. Excitation and emission spectra of the photoluminescence of
synthesized In0.5T10.51 solid solution are measured and analyzed.
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