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1. BnnuB cKk7ady Ta JeryBaHHS Ha GJIVDKHIN MOPSIOK XaJIbKOT€HIZHMX CTEKOJ Ta GOPMYBaHHS [IOBEPXHEBUX

penbediB 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. CyuacHi indpopmauiiHi TexHos0rii TOTpebyTh HOBUX Ta €(PEeKTUBHUX pillleHb B 06J1aCTi 3anucy Ta 30epiraHHs
ingopmauii. KiouoBuM HanpsiMoM Z1J1s1 BUPILIEHHS LIUX 337124 € po3po06Ka HOBUX (PYHKI[iOHAJIBHUX MaTepialib.
OpHYMM i3 TaKHUX MaTepiajliB € XaJbKOT€HiTHI CTeKJa, 15 SIKUX BJIACTUBI: Tpo30picThb B IY 06J1aCTi CIIEKTPY,
BiZJHOCHO B€JIMKi 3Ha4Y€HHS JIiHIHOTO i HEJIIHIMHOTO MOKa3HUKA 3aJIOMJIEHHS Ta IPOSIB PiI3HOMAHITHUX
doroinayKoBaHux siBull,. lle po6uTsh ix NepcrneKTMBHUMU MaTepiasaMu [j1sl CTBOpPEeHHs npuaagis [4 ontuky,
cepeoBuUl 17151 3aNUCy iHpopmaliii, es1eMeHTiB (POTOHIKYM, ONITOETIEKTPOHIKM Ta iH. BinoMo, mo ¢iszuko-ximiuHi
BJIACTUBOCTI XaJIbKOT€HITHMX CTEKOJI MOXKHA 3MIHIOBATU LIJIIXOM 3MiHM CKJIaZy, JIETYBAHHS Ta [ii 30BHILIHIX

YUHHUKIB. JleTajibHe BUBYEHHSI CTPYKTYPHUX BacTuBoCcTeN XC [0O3BOJIUTH Kpallle 3pO3yMiTH IPOLECU YTBOPEHHS



NOBepXHEBUX pesibediB Ha TOHKUX IIJTiBKax Ta 6araTomapoBUX XaJbKOT€HITHUX HAHOCTPYKTYpax i pO3MUPUTh
MOYKJIMBOCTI BUKOPHCTaHHS JaHUX MaTepiajiB B IKOCTi cepenoBul 1151 3anucy iHpopmariii. Tomy BUBUEHHS
B3a€MO3B’13Ky aTOMHOI CTPYKTYpH Ta JIOKQJIbHUX, IHTErpajbHUX (Qi3sMUHUX BIaCTUBOCTEN MOIN(IKOBAHMX
XaJIBKOT€HITHUX CTEKOJI € HEOOXiIHUM [1J1s1 BUPilIeHHS psAly QyHIAMEHTANbHUX MpobieM (Pisuku
HEYIOPSIIKOBAHOTO CTaHy, 1[0 BU3HAYA€E AKTYaJIbHICTb Ta MPAKTUYHY LiHHICTb JaHOi po60TU. MeTOoI0 IucepTaliitHol
POOOTH € BCTAaHOBJIEHHS! BIUIUBY CKJIaZly, JIeTyBaHHS Ha CTPYKTYPHi BJIaCTUBOCTI 00’€MHUX XaJIbKOTE€HiTHUX CTEKOJI i
MOXJIMBOCTI ITPUKJIAJHOTO 3aCTOCYBAaHHS TOHKUX XaJIbKOT€HIIHMX IIiBOK i 6araTolapoBUX HAHOCTPYKTYP Ha ix
OCHOBI B SIKOCTi MaTepiaiiB AJ1s1 royiorpadii Ta OTpMMaHHS €JIeMEHTiB (OTOHIKU. ¥V nucepTauii 6ys10 OTpUMaHO
HACTYIIHI HAYKOBI pe3yJbTaTu: * BusiByieHo, mo a1 po3pisiB As-S-Sb, As-Se-S, As2Se3:Mn Bifi0yBaloTbCSI 3MiHU Y
CTPYKTYpi 6J1VDKHbOTO NOpsiaKy. st cuctem As2S3:Ag, As-S-Ge - 3MiHU HEICTOTHI. ® 3'1COBaHo, 110 B
KOMIIO3MLiIHUX po3pi3ax As-S-Sb, As-Se-Ge, As-Se-S, As-S-Ge, As2Se3:Mn, As2S3:Ag npu 3miHi komnosuii abo
JIeTyBaHHI CPibJIOM i MapraHiieMm BifioyBa€eThCs BiJHOCHA 3MiHA KOHLIEHTPALlii OCHOBHUX CTPYKTYPHUX OJUHHULb TA
HeCTeXiOMeTPUYHUX MOJIEKYJISIPHUX (PparMeHTiB. ® Briepiue noka3aHo MOXKJIMBICTb IIPSIMOTO €JIeKTPOHHO-
IIPOMEHEBOT0 3aMUCY Ha XaJbKOreHigHuX 1liBKax As38536Se26 ta As3S77Ge20. DopmyBaHHS penbedy nodpe
OIUCYETbCS €KCTIOHEHLINHOIO 3aJI€XKHICTIO Bif] yacy eKCMo3ullii Ta MO>Ke 6yTH MOSCHEHO 3apsi0BOI0 MOJEJLIIO. ®
[TokaszaHo, 1[0 KOMIIO3UTHI 6araTomapoBi HAHOCTPYKTypu As2S3:Ag/Se IaloTh MOKJIMBICTD peaslidyBaTu
OJIHOCTaIiiHM ONITUYHUI 3aIMC IOBEPXHEBOTO pesibedy rosorpadiyHux rpaTok 6e3 cTafii CeJIeKTUBHOTO
TpaBJieHHs. [IpakThYHa LiHHICTb AYCepTaLillHOI poOOTH MOJIAra€e y TOMY, o IPOBEAEHI NOCIiIKEHHS
PO3IIMPIOIOTh HAYKOBE MifI'PYHTS 00 PO3YMiHHS CTPYKTYPH XaJbKOTEHIIHUX CTEKOJI, AAI0Th 3MOTY ONITUMI3yBaTu
IIpOLleCy YTBOPEHHS [TIOBEPXHEBOTO pesibedy Ha TOHKUX IJIiBKaxX Ta 6araTolapoBUX XaJlbKOTeHITHUX
HaHOCTPYKTypax. OTpMMaHi pe3ysbTaTy [I0Ka3yl0Th IEPCIEKTUBHICT BUKOPUCTAHHS JAaHMX MaTepiaiB B SIKOCTI

CcepenoBull 11714 3anucy iHdpopmaliii Ta BUTOTOBJIEHHS OITUYHUX €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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