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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 29.19

Tema guceprauii:
1. EnextpoHHa CTPyKTypa i onTuyHi BiactusocTi criosyk APb2X5 i TI3PbX5 (A= K, Rb, Tl; X= Cl, Br, I) -

[IEPCIIEKTUBHUX MaTepiasliB HEJIHIMHOI ONTHKMU.

2. Electronic structure and optical properties of APb2X5 and TI3PbX5 (A = K, Rb, TI; X = Cl, Br, I) compounds,

prospective materials for non-linear optics

Pedepar:

1. Incepraliist Ha 3000YTTSI HAYKOBOTO CTYyIIeHs KaHuaTa Gisuko-MaTeMaTHUYHUX HayK 3a crewianbHicTio 01.04.07 -
(disuka TBEpHOro Tina. - IHCTUTYT NpobaemM marepiano3HascTsa iM. .M. Odpanuesnya HAH Ykpainn, Kuis, 2016. Y
IycepTaliiiHill poOOTi LOCTIIXEHO eJIeKTPOHY CTPYKTYPY i ONTUYHI BIaCTUBOCTI HU3KU rajoreHinis tuny APb2X5 i
TI3PbX5 (A= Tl, K, Rb; X = Cl, Br, I) - Haz3Bu4aliHO NepCreKTUBHUX MaTepiasiB HesliHiiHOi onTuku. 30Kpema, Ha
OCHOBI "TIePIIONPUHIMIIHUX" 30HHUX PO3PaxXyHKiB, KOTPi IPYHTYIOTbCS Ha Teopii PYHKIIOHAJIBHO] IIiJIbHOCTI
(density functional theory, DFT) 6ynu oTprMaHi NOBHi i apLiaibHi LiIIBHOCTI CTaHIB CKJIaIOBAX aTOMIB CIIOJIyK
APb2X5 Ta TI3PbX5 i BcTaHOBJIEHO, 1O JOCJIiIKYBaHi rajIoreHiiy - HENPSMO30HHI HaMiBIPOBIAHUKY. Pe3ynbTaTu

IIPOBEJIEHNX 30HHUX PO3PaxXyHKIB 1al0Th 3MOTy CTBEPIPKYBATH, 1[0 OCHOBHUI BHECOK Y BaJIEHTHY 30HY (II€PEBAKHO



y il BepXHIO Ta LleHTpasbHy YacTuHU) crosyk TIPb2X5 i TI3PbX5 31ificHIOIOTh BaZleHTHI Xp-CTaHH, B TOM Yac SIK IHO
Ta HIDKHS YaCTHHA BaJIEHTHOI 30HU (GOPMYIOTHCS MTEPEBAKHO 332 PaXyHOK BHecKiB Pb6s- i T16s-cTaHiB. [JHO 30HU
nposigHocTi ciosyk TIPb2X5 i TI3PbX5 popmyeThbesl, FOJIOBHUM YMHOM, 32 PaXyHOK He3anoBHeHUX Pb6p-craHis i3
CYTTE€BUM BHECKOM TaKOXX Xp-CTaHiB. Y po0OTi LOCII>KEHO PEHTI€HIBCbKi (POTOEIEKTPOHHI CIIEKTPU BHYTPIIIHIX Ta
BaJIEHTHUX €JIEKTPOHIB rayoreHiniB APb2X5 i TI3PbX5, a TakoK peHTTreHiBChbKi €MiCiiiHi CMyTH, SIKi Bio6paskaloTh
eHepreTHyHul posnofin Br4p i K4s-ctaHiB. Pe3ysibTaTu peHTreHiBCbKOi (OTOeIeKTPOHHO]I CIIEKTPOCKOIIii CBiAYaTh
IIPO HU3bKY TirPOCKOIIYHICTb Ta BUCOKY XiMiYHY CTiliKiCTb MOBepXHi MOHOKpHUcTamiB APb2X5 i TI3PbX5.

2. Thesis for the candidate degree in physics and mathematics according in specialty 01.04.07 - solid state physics.
- Frantsevich Institute for the Problem of Materials Science of NASU, Kyiv, 2016. Studies of the electronic structure
and optical properties of the APb2X5 and TI13PbX5 (A = Tl, K, Rb; X = Cl, Br, I) halides, prospective materials for
non-linear optics, have been made in the thesis. In particular, based on density functional theory (DFT), the
calculations have been performed using the full potential linearized augmented plane wave (FP-LAPW) and
augmented plane wave -local orbitals (APW-LO) methods in order to obtain total and partial densities of states of
the atoms constituting the APb2X5 and TI3PbX5 compounds. The calculations indicate that the investigated halides
are indirect-gap semiconductors and the X p-like states are the principal contributors to the valence band (in its
upper and central parts) of the TIPb2X5 and TI3PbX5 compounds. The bottom of the valence band is formed mainly
from contributions of the Pb 6s- and TI 6s-states while the unoccupied states Pb 6p-states are the principal
contributors to the bottom of the conduction band of the TIPb2X5 i TI3PbX5 compounds, with significant
contributions of the X p*-states as well. In the present thesis the X-ray photoelectron core-level and valence-band
spectra of the APb2X5 and TI3PbX5 halides have been measured as well as the X-ray emission bands representing
the energy distributions of the Br 4p- and K 4s states has been recorded for the KPb2Br5 and RbPb2Br5 bromides.
The XPS results indicate the low hygroscopicity and high chemical stability of the APb2X5 i TI3PbX5 surfaces.
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