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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19

Tema gucepranii:
1. KonusHi cniekrpu crekoi As(Ge)xS100-x ripu Bapiauii eHeprii 30y1>Kytounx (OTOHIB Ta NEPIIONPUHIUIIHI

PO3paxyHKH BIACTUBOCTEN KiacTepiB As(Ge)nSm

2. Photon energy-dependent vibrational spectroscopy of As(Ge)xS100-x glasses combined with first-principles
calculations of As(Ge)nSm clusters

Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA CIIEKTPOCKOMIYHUM JOCIIiIPKEHHSIM MTPOLECiB HAHOCTPYKTYPOYTBOPEHHS B
CKJIONOAIOHMX CyIb(digax MULI'SIKY i repMaHilo Ta iX BIUIMBY Ha ONTUYHI BJIACTUBOCTI CTeKOJI. Ha OCHOBI
PO3paxyHKiB eJIeKTPOHHOI CTPYKTYpH KiacTepiB As(Ge)nSm nosicHeHO 0CcO6IMBOCTI Kpalo NOTIMHAHHS c-AsxS100-x
Ta TEXHOJIOrYHO MopgudikoBanux c-GeS2(Tx,Vy). B cnekrpax Mikpo-KPC c-AsxS100-x (x?40) BUsIBIEHO
NOJ1iIMOP(HIi TepEeTBOPEHHS MOJIEKYJI peasbrapy npu 36iblIeHHi eHeprii 30yaXyounx ¢oToHis (E36) 1o 1.96 €B. B
CIIeKTpax cipkosbarayeHux ctekos c-AsxS100-x npu E36=2.41 eB BusBI€HO epeTBOPEHHS KibleNoAi0HNX
MOJIEeKyJl S8 B JIaHLIIOKKOBOIOMIOHY CipKy Sn. BctaHoBsieHO, 110 B c-GeS2 CTPYKTypHO BiIMiHHOIO KOMIIOHEHTOIO
BiJ, OCHOBHOI MaTpHUL1li € HAHOKJIACTEPU Ha OCHOBI €. 0. SGe3 /3, a pe3oHaHCHi epekTu B criekTpax Mikpo-KPC c-
GeS2 nos'a3aHni 3 HasiBHICTIO TeTpaenpiB GeS4, 3'eqHaHUX 10 pebpy. BUsBIE€HO 3a1€XKHICTh XapaKTEPUCTUK

"6030HiBCbKOr0" MakcuMyMmy (BM) B Hu3pkodactoTHUx criekrpax KPC crekosn Big koHueHTpauii (c-AsxS100-x) Ta



yMOB cuHTe3y (c-GeS2). [lepionprHIMITHUMY PO3paxyHKaMU BCTaHOBJIEHO HasIBHICTb HU3bKOYACTOTHUX KOJIMBHUX
MOJ, B JIAHLIIOXKKOBUX KJIacTepax 3 po3Mipamu ~1 HM. Ta TI0OKa3aHO MO>KJIUBICTb BILJIMBY KOJIEKTHBHUX TOPCIHUX

KOJIUBaHb KyacTepiB B o6sacti BM cnextpiB KPC XCH.

2. The thesis is dedicated to spectroscopical study of nanostructure formation processes in glassy arsenic and
germanium sulphides and their influence on optical properties of glasses. The peculiarities of absorption edge of
g-AsxS100-x and technologically modified g-GeS2(Tx,Vy) glasses were explained by results of first-principles
calculations of electronic structure of As(Ge)nSm clusters. The polymorph transformations of realgar molecules
during excitation of the micro-Raman spectra of g-AsxS100-x (x?40) glasses by lasers with photon energy (Eex)
larger than 1.96 eV were detected. In the spectra of sulphur-rich g-AsxS100-x excited with Eex=2.41 eV the
transformations of S8 rings to chain-like sulfur Sn were observed. The nanoclusters based on SGe3 /3 s. u. were
detected in the structure of g-GeS2 and defined as structurally different component from the basic structure of
the glass. The resonance effects in the micro-Raman spectra of g-GeS2 were found to be related to the presence
of edge-shared GeS4 bi-tetrahedra in the glassy matrix. The dependence of "Boson" peak (BP) characteristics in
the low-frequency Raman spectra of glasses on concentration (c-AsxS100-x) and synthesis condition (c-GeS2) was
investigated. The low frequency vibration modes of chain-like clusters with length of ~1 nm. calculated ab initio
indicate the possibility for collective torsion vibrations to contribute in spectral region of BP in the Raman spectra
of ChGS.
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