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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTuyHHuX pyopHK: 29.01, 31.01

Tema gucepranii:
1. KpucrasnigyHa CTpyKTypa Ta TEPMOLMUHAMIYHI TapaMeTPY TOHKOILIIBKOBUX KOHIeHcaTiB cucteM I1-VI, IV-VL

2. Crystal structure and thermodynamic parameters of the thin-film condensates for II-VI, IV-VI systems.

Pedepar:

1. Y puceprauiiiHiii po60Ti 3alIpONIOHOBAHO NIPUHLMIN 106YJ0BU MOZIEJIeN KJlacTepiB HAaMiBIPOBiIHUKOBUX CIIOJIYK

tuny IV-VI, II-VI Ta TBeppux po3uuHiB Ha ocHOBi cuctemu Pb-Cd-Te 3 MeTo10 aHasizy HaCTyIIHOT'O BILJIUBY
IIOBEPXHi Ha CTPYKTYPHi Ta TEPMOJIMHAMI4HI XapaKTepUCTUKU MaTepiasny. [lJ1sl MHUPOKOro TeMIepaTypHOTro
intepainy (20-1000) K Ha ocHOBi MeTOAY (PYHKLiOHAY T'YCTUHY PO3paxoBaHo eHeprilo AE, eHtasnbnito AH, BinbHY
enepriio ['i66ca AG, entporniio AS kybiuaux ¢as cromnyk IV-VI (PbS, PbSe, PbTe i Pb0,9Cd0,1Te) ta chaneputHux
¢da3 cnosyk II-VI (CdS, CdSe, CdTe). I3 BpaxyBaHHSIM I€peBakKalouUx HANPSIMKIB POCTy TOHKUX IIJIIBOK

Pb0,9CdO0,1Te i, 6a3yrounch Ha gaHUX X-IIPOMEHEBOrO CTPYKTYPHOI'O aHaJli3y, 3allPOIIOHOBAHO MOJIeJli KJIacTepiB Ta

BUKOHAaHY BifITIOBiZIHY PEKOHCTPYKIil0 oBepxHi. [Ioka3aHo, 1[0 HaBKOJIO aTOMY KaiMil0 BUHMKAE 00J1aCTh

MiJBUIIEHOrO IPaflieHTa €JIEKTPOHHOI IyCTUHU.BU3HA4Y€HO BiIHOLIEHHS BHECKY BHYTPILIHIX aTOMIB 1O CYyMapHOi



KiJIbKOCTi aTOMiB IOGYIOBaHMX KJIACTEPiB PU aHaIi3i TYCTUHU €JIEKTPOHHUX CTaHiB. ADTyMEHTOBAaHO BeJINYNMHU
MiHiMaJIbHUX 'PAHUYHUX PO3MIPIB KJIaCTEPiB 11711 BUKOHAHHS PO3PaxyHKIB 3 NEPIINX IPUHLHUIIIB Ta MPaBUIbHOTO
OIIMCY XapaKTepUCTUK MaTepiaiy, 1[0 CIPUYMHIOE CKOPOUEHHSI YaCy BUKOHYBAaHUX PO3PaxXyHKIB.

2. The principles of constructing of the adequate models for clusters of IV-VI, II-VI semiconductor compounds and
solid solutions based on the Pb-Cd-Te system in order to analyze the subsequent influence of the surface on the
structural and thermodynamic characteristics of such materials were proposes in dissertation. The energy AE,
enthalpy AH, Gibbs free energy AG, and entropy AS for the cubic phases of IV-VI compounds (PbS, PbSe, PbTe and
Pb0.9Cd0.1Te) and sphalerite phases for the 1I-VI compounds (CdS, CdSe, CdTe) were calculated on the basis of
the density functional method for wide temperature range (20-1000) K. Taking into account the prevailing
directions of growth of Pb0,9Cd0,1Te thin films, the cluster models were proposed based on X-ray analysis data,
and the corresponding surface reconstruction was performed. It was shown that an area of high electron density
gradient arises around the cadmium atom, which gives rise the clearly express of ionic bonds.The electronic
density distribution maps for the developed cluster models were constructed and its redistribution was
established due to the formation of chemical bonds on the cluster surface.The temperature dependences of
isochoric Cv and isobaric Cp molar capacities were investigated on the basis of comparison of values of
experimental measurements and ab initio calculations.The relation of the contribution of internal atoms to the
total number of atoms in the built clusters in the analysis of the electron density of states is determined. The
increase of the contribution of surface atoms to the formation of electron-electron density with increasing the
spatial dimensions of the cluster was shown. The key role of surface states for determining for the values of
thermodynamic and energy characteristics of the studied semiconductor binary and ternary systems and the
contribution of cadmium inclusions to the Pb-Cd-Te solid solution in the conduction band and valence band.The
values of the minimum sizes of clusters for performing the calculations from the first principles and the correct
description of the material characteristics.
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