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1. BnuB ckzagy Ta JeryBaHHs Ha GJIVDKHIN MOPSOK XaJIbKOT€HIZHMX CTEKOJ Ta (POPMYBAHHS IOBEPXHEBUX

pesbediB Ha TOHKUX IIJIiBKaX i HAHOKOMITO3UTaX Ha iX OCHOBI

2. The influence of composition and doping on the short-range structure of chalcogenide glasses and formation of
surface reliefs on thin films and nanocomposites based on them

Pedepar:

1. CyyacHi iHpopMalifiHi TEXHOJIOTii TOTPe6YIOTh HOBUX Ta €(PEKTUBHUX pillleHb B 06J1aCTi 3aNKCy Ta 30epiraHHs
ingopmauii. KitouoBuM HanpsiMOM [1J1 BUPILIEHHS LKX 337124 € pO3p06Ka HOBUX (PYHKLIOHATILHUX MaTepPialiB.
OpHMMU i3 TaKMX MaTepiasliB € XaJbKOTeHiIHI CTeKJIa, s SIKUX BJIACTUBI: ITpo3opicTs B [Y obsacTi criexTpy,
BiZJHOCHO B€JIMKi 3Ha4Y€HHS JIiHITHOrO i HEJIIHIMHOTO MMOKa3HUKA 3aJI0MJIEHHS Ta IIPOSIB PI3HOMAHITHUX

(oToiHmyKOBaHUX sBULL,. Lle poOUTH iX NEPCIEKTUBHUMU MaTepiajaMu [J1s1 CTBOPeHHS npuinafis [Y onTuky,



cepenoBul 114 3anucy indopmaliii, eemeHTiB POTOHIKY, ONTOEJEKTPOHIKU Ta iH. BimoMo, 1o ¢i3uko-XiMiyHi
BJIACTUBOCTI XaJIbKOT€HITHNX CTEKOJI MOXKHA 3MiHIOBATU LIJISIXOM 3MiHU CKyIafy, JIETYBaHHS Ta Aii 30BHIIIHIX
YMHHUKIB. JleTasibHe BUBYEHHS CTPYKTYPHUX BaCTUBOCTEN XC NO3BOJIUTH Kpallle 3PO3yMITH IIPOLLECU YTBOPEHHS
[IOBEPXHEBUX peJjlbe(iB HA TOHKUX IJIiBKAX Ta 6AaraTolapoBUX XaJIbKOT€HITHUX HAHOCTPYKTYPaX i pO3LIMPUTb
MO>KJIMBOCTi BUKOPUCTAHHS JAHUX MaTepiasiB B IKOCTi cepenoBull, 17151 3anucy iHpopmalii. ToMy BUBYEHHS
B32€MO3B'13Ky aTOMHOI CTPYKTYpH Ta JIOKJIbHUX, IHTerpajabHuX Qi3sMUHUX BIaCTUBOCTEN MOIU(IKOBAaHNX
XaJIBKOT€HITHUX CTEKOJI € HEOOXiIHUM [171s1 BUPillleHH psAly QyHIAMEeHTalbHUX MpobieM (isuku
HEYINOPSIKOBAHOTO CTaHy, 0 BU3HAYA€E aKTyaJIbHICThb Ta IPAKTUYHY LiHHICTh JaHOI poO60TH. MeTOoI0 IruCepTaLiitHOl
POOOTH € BCTAaHOBJIEHHS! BIUIUBY CKJIaZy, JIETyBaHHS Ha CTPYKTYPHi BJIaCTUBOCTI 06’€MHUX XaJIbKOTE€HiTHUX CTEKOJI i
MOXJIMBOCTI ITPUKJIAJHOTO 3aCTOCYBAaHHS TOHKUX XaJIbKOT'€HIHUX IIiBOK i 6araTounapoBUX HAHOCTPYKTYP Ha ix
OCHOBI B SIKOCTi MaTepiaiiB AJ1s1 royiorpadii Ta OTpUMaHHs eJleMeHTiB (OTOHIKMU. ¥V nucepTalii 6ys10 OTpUMaHo
HACTYIIHI HAYKOBI pe3yJsbTaTu: ® BusiBieHo, mo a1 po3pisi As-S-Sb, As-Se-S, As2Se3:Mn Bifi6yBaioTbCs 3MiHU Y
CTPYKTYpi 6JIVDKHBOTO NOpsiaKy. st cuctem As2S3:Ag, As-S-Ge — 3MiHU HEICTOTHI. ® 3'1cCOBaHo, 1110 B
KOMIIO3ULilIHUX po3pi3ax As-S-Sb, As-Se-Ge, As-Se-S, As-S-Ge, As2Se3:Mn, As2S3:Ag npu 3miHi komnosuiii abo
JIeTyBaHHI CPi6JIOM i MapraHieMm BifioyBa€eThCsl BiJHOCHA 3MiHA KOHLIEHTpPALlii OCHOBHUX CTPYKTYPHUX OJUHULb TA
HECTeXiOMEeTPUYHUX MOJIEKYJISIPHUX (PparMeHTiB. ® Briepie oka3aHo MOXKJIUBICTb IIPSIMOTO €JIEKTPOHHO-
IIPOMEHEBOT0 3aMUCY Ha XaJIbKOreHigHuX 1iBkax As38536Se26 ta As3S77Ge20. ®opmyBaHHS penbedy nodpe
OIMCYEThCS €KCIIOHEHIIIMHOIO 3aJIE5KHICTIO BiJl 4acy €KCIO3Ullii Ta MOXe 6YTH IOSICHEHO 3aps10BOI0 MOLEJLIIIO. ®
[TokazaHo, 110 KOMIIO3UTHI 6aratomapoBi HAHOCTPYKTypu As2S3:Ag/Se 1al0Th MOXKIIMBICTb peasizyBaTu
OJIHOCTaIiiHMI ONTUYHUM 3aIMC IIOBEPXHEBOTO pesibedy rosorpadiyHux rpaTok 6e3 cTafii ces1IeKTUBHOTO
TpaBJieHHs. [IpakThyHa LiHHICTb AYCcepTaLiliHOI poOOTH MOJIAra€e y TOMY, 110 IIPOBEEHI NOCIiI>KEHHS
PO3MMPIOIOTh HAYKOBE MiAI'PYHTS WOL0 PO3YMiHHS CTPYKTYPU XaJILKOT€HIIHUX CTEKOJ, AAI0Th 3MOTY ONTUMIi3yBaTH
IIpoLlecy YTBOPEHHS [TIOBEPXHEBOro pesibedy Ha TOHKUX IJIiBKaxX Ta 6araTomapoBUX XaJIbKOTeHITHUX
HaHOCTPyKTypax. OTprMaHi pe3ysbTaTH [IOKa3ylTh IIEPCIIEKTUBHICTb BUKOPUCTAHHS JAHNUX MaTepialiB B IKOCTI

cepenoBuUl 1715 3aNKCy iHPopMallii Ta BUTOTOBJIEHHS ONITUYHUX €JIEMEHTIB.

2. Modern information technologies need new and effective solutions in the field of recording and storage of
information. The key direction for solving these problems is the development of new functional materials. One of
such materials are chalcogenide glasses, that are characterized by: transparency in the IR range of the spectrum,
relatively large values of linear and nonlinear refractive indices and the manifestation of various photoinduced
phenomena. It makes them promising materials for the designing of devices for infrared optics, information
recording, photonics and optoelectronics, etc. It is known that the physicochemical properties of chalcogenide
glasses can be varied by changing the composition, doping and by influence of external factors. Detailed study of
the structural properties of chalcogenide glasses will provide a deeper understanding of the processes of surface
relief formation on thin films and multilayer chalcogenide nanostructures and will expand the possibilities of using
these materials as media for information recording. Therefore, the study of the relationship between atomic
structure and local, integral physical properties of modified chalcogenide glasses is necessary to solve an amount
of fundamental problems in the disordered state physics, that determines the relevance and practical value of this
work. The aim of the dissertation is to analyze the influence of composition, doping on the structural properties of
bulk chalcogenide glasses and the possibility of application of thin chalcogenide films and multilayer
nanostructures based on them as materials for holography and photonics. The following scientific results were
obtained in the dissertation: * It was found the changes in short-range order for the glasses As-S-Sb, As-Se-S,
As2Se3: Mn. At the same time for As2S3: Ag, As-S-Ge systems these changes are insignificant. * It was found the
relative change in the concentration of basic structural units and non-stoichiometric molecular fragments of As-S-
Sb, As-Se-Ge, As-Se-S, As-S-Ge, As2Se3:Mn, As2S3:Ag due to the changing of the composition or doping with
silver and manganese. * For the first time it was shown the possibility of direct electron beam recording on
chalcogenide films As38536Se26 and As3S77Ge20. The relief formation was described by the exponential
dependence on the exposure time and can be explained by the charge model. * It was shown that composite
multilayer nanostructures As2S3:Ag/Se are suitable for realization of the one-stage optical recording of the



surface relief of holographic gratings without the stage of selective etching. The practical value of the dissertation
is that the research expands the scientific basis for better understanding the structure of chalcogenide glasses,
allows to optimize the processes of surface relief on thin films and multilayer chalcogenide nanostructures. The
obtained results show the prospects of using these materials as media for information recording and optical
elements manufacturing.
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