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1. AHOTALIS TTonosud M.B. CTpyKTypHIi BJIaCTUBOCTI XaJbKOTeHiIHNX cTekon Ge-As-S, Ge-As- Se-ta Ga-Ge-Te. -
KsanigikauiiiHa HaykoBa npalisl Ha IpaBax pykomnucy. Jlucepralist Ha 3000yTTsl HAYKOBOTO CTYII€HS JOKTOpa
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HaIpsIMOM € Po3pobKa HOBUX (QYHKIIOHAJILHUX MaTepiasliB. XaJbKOI€HiIHI CTEeKJIa € OJHUMM i3 TaKUX, SIKi

XapaKTEPU3YIOThCS YHIKAJIBbHUMU (i3sMYHUMU BIACTUBOCTSIMU. Taki Marepiany npo3opi y BUOUMIN YaCTHHI i



6svokHiN Y 0671acTi cCieKkTpa, MaloTh BUCOKY CBITJIOYYT/IMBICTD i OITUYHY HEJIHIMHICTB. Lle po6uTs ix LikaBuMu
Marepiasiamu 15l 3aCTOCYBaHb B aKTyaJIbHUX HaIlpsSIMKaX i 3abe3mnedye yCriliHe BUKOPHUCTaHHS XaJIbKOT€HITHUX
crekoJ1 (XC) 115 B pisHOMaHITHUX IPUCTPOSIX. XIMIYHUI CKJa/l, BBEJ€HHS IOMIIIOK, BUTIPOMIHIOBAaHHS i
TeMIlepaTypa 3MiHIOIOTh iX ONTUYHI ITIOKa3HWKU 3aJIOMJIEHHS i Kpail ONTUYHOrO MOTJIMHAHHS Ta iHIII BJIaCTUBOCTI. B
CBOIO YEPTy BUBYEHHS CTPYKTYPHUX BacTuBOCTEN XC LO3BOJIUTD Kpallie 3p03yMiTU MPOLIECH YTBOPEHHS
doToCTMYJIbOBAHOI B3aeMoJii py GOpMyBaHHI TOBEPXHEBUX pesibediB Ha TOHKUX IJIiBKaX XaJbKOT€HiTHUX
CTEKOJI Ta 6araTolapoOBUX XaJIbKOT€HiJHNX HAHOCTPYKTYPax i po3MMUPUTD Ta OKPALIUTb XapAaKTEPUCTUKU JAaHUX
MaTepiasiB B B IPAaKTUYHUX 3aCTOCYBaHHSX. [Iy1g BUpillleHHS psany GyHIaMeHTaNbHUX Tpobiiem Qisuku
HEYTIOPSIKOBAHOI'O CTaHy JeTajlbHe BUBYEHHS JIOKAJIbHOI CTPYKTYPH, K QPYHKLIi XiMiuHOrO CKIany HeooXigHe ais
BCTAHOBJIEHHSI METO/IiB KEPyBaHHS [lapamMeTpaMu JIOKaJIbHOI CTPYKTYpH i (pisnunumu BaactuBoctsimu XC i nyist
YIOCKOHaJIEHHSI IapaMeTpPiB NPUCTPOIB Ha iX OCHOBI. 3 MeTo0 AucepTaliilHO poOOTH € BCTAHOBJIEHHS BILIUBY
CKJIaZly Ha CTPYKTYPHi BJIaCTUBOCTI 06'€MHMX XaJIbKOTEHITHUX CTeKOJI. YV nucepTalii 6ys10 OTpuMaHo HACTYIIHI
HAyKOBi pe3yJsbTaTy: 0 3'COBaHO, 110 B NOCiI)KeHUX cKiIanax crekon Ge-As-S, Ge-As-Se npu 3miHi KoMmIo3ulii
BiJHOCHMII BMIiCT OCHOBHUX CTPYKTYPHMX OJJMHHUILIb T HECTEXiIOMETPUYHUX MOJIEKYJIIPHUX (PParMEHTIB
3MiHIO€TbCS. O BusiBsieHo, mo g1t crekod (As2S3)x(GeS2)1-x Kopesauii MibK IO3uLisSIMA 6030HHOTO MKy Ta [epLUIoro
roctporo nudpaxuiiiHoro mniky Hemae. 0 OTprMMaHi 3Ha4€HHS KOOPIOMHALIHHUXK Yucest: 6JI13bKO YOTUPbOX AJ1s Ge i
TpU A1 As BKa3yloTb Ha TeTpaeapu GeS4 i nipaminy AsS3 sIK OCHOBHI CTPYKTYPHI OMHHLI (C.0.) y MaTpulii cKia
(As253)x(GeS2)1-x. o [TokasaHO 10 CTPYKTypa AOCHIIKEHNX cTeKOoJ Ge-As-Se 3a3Hae 3MiH IIpY 3MiHi CKIafy:
II0JIOKEHHS I1epu1oi KooparHauiiHoi cdepu rl 3miHoBanucs 3 2,32 no 2,45 A 3i 36ibIIEHHIM Bmicty Ge. o IlokasaHo,
o s crexkos Gall.7Gel4.1Te74.2 napameTpu 6JIMXHBOTO MOPSIAKY CKIATAIOTh: Pafiiycy Mepuioi KoopAUHALHO]
chepurl - 2,67 Ara opyroir2 - 4,27 A, 3HauenHs KyTa 3B's3Ky ? = 106° . [IpakTh4YHEe 3HaYEHHS OJeP>KaHUX
pesysbTaTiB OTpUMaHi pe3yJIbTaTH JOCiIKEHb JIOKAJIbHOI CTPYKTYPHU XaJIbKOT€HIIHNUX CTEKOJI 3a6€CIedyloTh
HayKOBe IiII'PYHTS IJ1s1 BCTAHOBJIEHHS B3a€MO3B'SI3KY CTPYKTYPHUX Ta iHINX (Pi3nKo-xXiMiuHuxX BacTuBoctell. Taki
B32€MO3B'SI3KM JIal0Th MO>KJIMBICTb ONTHUMi3allii BUKOPUCTaHHS XaJbKOTEHIJHUX CTEKOJI i CTPYKTYP Ha iX OCHOBI B
Pi3HOMaHITHUX PAaKTUYHUX 3aCTOCYBaHHSIX Y (POTOHULLi, iHTETpasIbHill ONTHUL, eJIeMEeHTIB puiagis I4 onTuky,
rosiorpaigyHoro Ta ONTUYHOrO 3anucy. Y BCTYIi BU3HAYEHO HAIPSIMU Ta 06°€KT JOCTiIKEeHHSs, C(POPMYIbOBAHO
MeTy i 3aBJjaHHS, BUBHAY€HO METOAU OCIiIKEeHHSI, 0OI PYHTOBAHO aKTyasbHICTbh T2 HAYKOBY HOBU3HY
IYcepTalifiHOi poOOTH, IPAKTUYHY LiHHICTh OJEP>KaHUX 4 pe3yJIbTaTiB Ta HaBeJeHO AaHi npo nyb6sikauii Ta
anpoobalilo AUCepTaUiliHuX AOCIiIpKeHb. [lepmuil po3ais IPUCBSYEHO OIJIAY Ta aHali3y JliTepaTypHUX JAaHUX MO
TeMi gucepTaliiiHol poboTH. Po3risHyTi po60TU CTOCOBHO CTPYKTYPHUX Ta ONTHUYHUX BJIACTUBOCTEH i IPAKTUIHUX
3aCTOCYBaHb XaJIbKOTE€HITHUX CTEKOJI II0Ka3aIY POJIb CTPYKTYPH, 30KpeMa, 6JIMDKHBOTO IOPSAKY Ha Pi3nKo-XiMivHi
MaKpPOCKOIIiYHi B1acTUBOCTI. [I0Ka3aHO NEPCNEKTUBHICTb BXKe iCHYIUUX Ta MOXJIMNBUX B MaliOyTHbOMY IIPAaKTUYHUX
3aCTOCYBAaHHb XaJIbKOT€HIHUX CTEKOJI i CTPYKTYp Ha iX 0CHOBi. OGrpyHTOBaHO BUOIp MaTepiasliB 4715l JOCTiIKEeHHS
Ta cOpMYJIbOBAHO METY Ta 3aBIAHHS OCIiIKeHHs. Y IpyroMy po3ziji HaBeJjeHO OCHOBHI METO1 OTPUMAaHHS
00‘eMHMX 3pa3KiB XaJIbKOI€HIAHUX CTEKOJI, METOAMKH, 1110 BUKOPHUCTOBYBAJINCD JJIs1 NOCIIiIPKEHHb:
PEHTTeHOCTPYKTypHUii aHani3 (PCA), MeTom, eHeproAucepcCiiiHoOi peHTreHiBChbKOI ciekTpockornii (EDX),
CIIEKTPOCKOIIis KoMbiHaniitHoro po3cisiuus csitsa (KPC), po3mupeHoi TOHKOI CTPYKTypH CIIEKTPiB IIOTIIMHAHHS
peHTreHiBcbKoro BunpominioBaHHs (EXAFS). Y TpeTbomy po3isi HaBe[,eHO pe3yJbTaTH LOCiI>)KeHb CTPYKTYPHUX
BJIACTMBOCTE! 3 BUKOPUCTAHHSIM PEHTT€HOCTPYKTYPHOTO aHaIi3y Ta KOMOIHALITHOTO pPO3CisiHHSA CBiT/Ia cTekos Ge-
As-Se. Jly1 BCiX DOCJIIIKEHUX CKJIALiB CTEKOJI KyTOBI 3aJI€KHOCTI PO3CisIHOTO PEHTTE€HIBCHKOIO BUIIPOMIHIOBAHHS

aHaJIOTiyHi — MalOTh MIMPOKI MiKU (rajio), 10 CUCTEMATUYHO 3MillleHi.

2. SUMMARY Popovych M.V. Structural properties of Ge-As-S, Ge-As-Se and Ga-Ge-Te chalcogenide glasses. —
Qualifying scientific work, the manuscript. PhD thesis in the field of knowledge 10 Natural Science in specialty 105
Applied Physics and Nanomaterials. - V.Lashkaryov Institute of Semiconductor Physics, Kyiv, 2024. Modern
technologies in optics, photonics, optoelectronics and information recording require new and effective solutions
where the key direction is the development of new functional materials. Chelcogenide glasses (CS) are one class of
such materials that have unique properties. Such materials are transparenct in VIS and IR spectral range, have high
photosensitivity and optical nonlinearity. All these makes them perspective materials for various practical



applications. Physical and chemical properties of chalcogenide glasses can be changed by doping and composition
change. In turn, the study of the structural properties of CG enables to better understand processes of the
photoinduced interaction during surface relief formation using thin films of chalcogenide glasses and multilayer
chalcogenide nanostructures and improve characteriatics of such media in practical applications. In order to solve
some fundamental problems of the non-vrystalline state physics it is necessary to study interconnection of atomic
structure and local, integral physical properties of chalcogenide glasses which determines the actuality and
practical value of given work. The aim of this thesis work was to establish influence of the composition on the
structural properties of bulk chalcogenide glasses. Next scientific results were obtained in this thesis: o It was
established that when the composition changes in investigated compositions of Ge-As-S, Ge-As-Se glasses the
relative change occurs of the content of the main structural units and non-stoichiometric molecular fragments. 9 o
It was found for the (As2S3)x(GeS2)1-x glasses there is no correlation between positions of the boson peak and first
sharp diffraction peak. o The obtained values of the coordination numbers: about four for Ge and three for As
indicate that tetrahedra GeS4 and pyramids AsS3 are main structural units (s.u.) in matrix of (As2S3)x(GeS2)1-x
glasses. o0 It was shown that the structure of studied Ge-As-Se glasses changes with the change of composition:
position of the first coordination sphere r1 was changed from 2,32 up to 2,45 A with the increase of Ge content. o It
was shown that for the Gall.7Gel4.1Te74.2 glasses the parameters of the short range order consist: radia of the first
coordination sphere rl - 2,67 A and for second r2 - 4,27 A , value of bond angle ? = 106° . The obtained results
practical significance ¢ The carried out research broadens the scientific basis for understanding the structure of
chalcogenide glasses, provide data for the optimization of the surface relief formation processes on thin films and
multilayer chalcogenide nanostructures with the perspective of the use of such media in photonics, integrated
optics, information recording and optical elements fabrication. In the introduction of the dissertation, the
problems are highlighted, the object and directions of research are determined, the work relevance and scientific
novelty are substantiated, the purpose and objectives are formulated, research methods are iyzyceys, the practical
value of the obtained results and their approbation forms of are outlined. The first chapter analyzes reference
sources on this topic. An overview of works on structural and optical properties of chalcogenide glasses is
presented. Different interconnections between structure and macroscopic physical properties are shown. The
existing and possible in the future practical applications of chalcogenide glasses, thin films and nanocomposites
based on them are given. On the base of results of 10 reference sources analysis, the purpose of the study was
formulated and the objectives were set. The second chapter describes the main methods for obtaining bulk
samples of chalcogenide glasses. The methods used for the study are given: X-ray diffraction analysis (XRD),
energy dispersive X-ray spectroscopy (EDX), spectroscopy of Raman scattering of light, extended X-ray absorption
fine structure (EXAFS), atomic force microscopy (AFM).
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