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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Edextn HaHOCTPYKTypHU3aliii B 60paTHUX Ta XaJIbKOT€HITHUX MaTepiaax i3 CTPyKTYpOIO CKJla [Jj1sl IPOrPECHUBHUX

3aCTOCYBaHb B OINITOEJIEKTPOHILI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Effects of nanostructurization in borate and chalcogenide materials with glass structure for advanced applications
in optoelectronics

Pedepar yKpaiHCBKOIO:

JocnimkeHo KOMIIO3ULiHHI 0COOGINBOCTI BHYTPILIHbO-CTPYKTYPHUX HEOJAHOPIZHOCTEN B XaJIbKOT€HIAHUX
HaniBnpoBigHuKoBUX cTekiax (XHC) ta 6opaTHux crekiax (BC), BUKIMKaHi BIIPOBAIPKEHHSIM METaJIiYHUX
aKTUBATOPIB, IPOBEAEHO IX CTPYKTYPHY Ta ONTUYHY XapaKTepu3alilo, 30KpeMa: - CMHTe30BaHo bC
LiKB40O7:Ag(Gd,Ag) i LiCaBO3:Ag (LiCaBO3:Gd,Ag) i3 chopmoBaHuMH Bifmasom HaHodacTuHKamu (HY) Ag;
IOCJiIKeHO ix MJIa3MOHHI CIIeKTPHU i HeJIiHIITHO-ONTHUYHI BJIaCTUBOCTI; oliHeHi po3mipu yrBopeHux HY (1.0-3.8 HM);
PO3BUMHYTO MIiKPOCTPYKTYpHi MexaHizamu ¢popmyBaHHs HY Ag B BC; - cunTe3oBaHo Ga-moaudixkosaHi XHC,
ontumizoBaHi Sb g-Ga2(As0.285b0.12Se0.60)98) Ta Te g-Ga2(As0.4Se0.6)88Tel0), a TakoX akTrBOBaHi P3 itoHamu,
BUJIiZIeHO 006J1aCThb iX TOMOT€HHOCTI, ()a30BOro po3LIapyBaHHs Ta KpUCTali3allii; mapamMeTpu30BaHO CIIeKTPaslbHi
3aJ1€;KHOCTI OIITUYHOTO IIPOIYCKAaHHS B 3aJI€KHOCTI Bif, BMicTy P3 aktuBaTOpiB Ta Ga; - IpOBELEHO
MIKPOCTPYKTYPHY XapakTepu3salilo ¢yHKUioHanpHOCTI B P3-akTuBoBaHux XHC Gax[(As/Sb)2Se3]1-x; nokasaHo, 1mo
XHC Ga2(As0.45e0.6)88Tel0, akTuBoBaHi P3 fioHaMu, MOXKYTb OYTH BUKOPUCTAHI sIK e(peKTHUBHI cepeoBuILa
€BaHECLIEHTHUX XBUJIEBOJIHNX CEHCOPIB; - IapaMeTPM30BaHO MiKPOCTPYKTYpY nopysaToi 6ynosu BC Li2B407:Ag Ta
XHC As2Se3-Ga-P3; npencraBieHo iHTepIpeTalilo CIIEKTPIiB 4aciB KUTTS ITO3UTPOHIB B MeTal-aKTMBOBaHUX BC i
XHC; po3BUHYTO MOJ€JIb PELYKLii MO3UTPOHHOTO TPEMIHTy 17151 IPOTHO3YBaHHS QYHKLiOHyBaHHS P3-aKTMBOBAaHUX
CKJIyBaTUX CEPENOBUIL; - 3 BUKOPMCTAaHHSM IporpaMmHoro nakery "Hyper-Chem" rnpoBesieHO KBaHTOBO-XiMiuHe
MoOJesoBaHHS edeKTiB BlIpoBampkeHHs aktueatopis B BC i XHC. O6rpyHTOBaHa METOMOJIOTISI CTBOPEHHS
HaHOCTPYKTYypHUX HeopHopigHocTer B bC i XHC 3 onTUMi30BaHMMU XapaKTEPUCTUKAMU [IJIS1 BiTBOPIOBAHUX
esnieMeHTiB IY QOTOHIKY, ONTOEIEKTPOHIKM, CEHCOPHOI Ta ONTOTEJIEKOMYHIKALiIHOI TeXHIKU. 3alIpOIIOHOBAHO
MOJeJIb 171 onucy (pismyHuX 3aKoHOMipHOCTeN Ta npupoau ¢popmysanHs HY B BC tuny Li2B407:Ag(Cu) ta XHC Ha
OCHOBI As2Se3-Ga-P3.

Pedepar aHIJIiHCBKOIO:

The composite features of intrastructural inhomogeneities in chalcogenide semiconductor glasses (ChSG) and
borate glasses (BG) caused by the introduction of metal activators were investigated, their structural and optical
characterization was carried out: - LiKB40O7: Ag (Gd, Ag) and LiCaBO3: Ag (Gd, Ag) BG with formed by annealing Ag
nanoparticles (NP) were synthesized; their plasmonic spectra and nonlinear-optical properties were investigated;
sizes of NP were estimated (1.0-3.8 nm); microstructural mechanisms of Ag NP formation in the BS have been
developed; - Ga-modified ChSG, optimized by Sb g-Ga2(As0.285Sb0.12Se0.60)98) and Te g-Ga2(As0.4Se0.6)88Te10),
as well as activated by RE ions, were synthesized; the regions of their homogeneity, phase stratification and
crystallization were determined; the spectral dependences of optical transmission were parametrized in
depending on the content of RE activators and Ga; - microstructural characterization of functionality in RE-
activated ChSG Gax[(As/Sb)2Se3]1-x was carried out; it has been shown that ChSG Ga2(As0.45e0.6)88Tel0,
activated by RE ions, can be used as effective media of evanescent waveguide sensors; - the microstructure of the
porous structure of BG Li2B407: Ag and ChSG As2Se3-Ga-RE was parametrized; interpretation of the positrons
lifetime spectra in metal-activated BG and ChSG was presented; model of reduction of positron trapping has been
developed to predict the functioning of RE-activated glassy media; - using the software package Hyper-Chem, a
quantum-chemical modeling of the effects of activators introduction in the BG and ChSG was carried out. The



methodology for the nanostructural inhomogeneities creation in BG and ChSG with optimized characteristics for
reproducible elements of infrared photonics, optoelectronics, sensory and opto-telecommunication equipment
was reasoned. A model for describing the formation of the NP in the BG like Li2B407: Ag (Cu) and ChSG based on
As2Se3-Ga-RE was proposed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: MetouuHi pekomMeHAaLji 1J1s po3pOGIEHHS TEXHOJIOTYHNX MPOLIECIB LiIbOBOI
HaHOCTPYKTYpPHOI Mogu@ikalii ckiyBaTux xanbkoreHigHux matpulp (XHC) gy 14 GpoToHiku Ta HesiHiHO-

ONTUYHOI apaMmeTpusatii 6opatHux crexo (BC)

Hassa HTII aHr1ificbKOI0: Methodical recommendations for the development of technological processes of
preconceived nanostructural modification of glassy chalcogenide matrixes (GChM) for infrared photonics and
nonlinear optical parametrization of borate glasses (BS)

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Marepianm

l'asmy3b 3acTocyBaHHs: 33.40.0 - BUpOGHUIITBO ONTUYHUX MPUIIALiB Ta GOTOrpadivHOro yCTaTKOBAHHS
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: Po3BHHYTUII KOMIIJIEKCHO-TIOCJIiJOBHO-CUCTEMATUYHNU NiAXin 1o nmpobaemu crabinizauii HaHO-
CTPYKTYPHUX HEOOHOPIAHOCTEN B TOMOT€HHUX CEPENOBUIIAX, IPEACTAaBIEHNX KoBajleHTHUMU XHC Ta i0HHO-
KoBasieHTHUMU BC, a TakoXX 3alTpOIIOHOBAHO BUKOPUCTAHHS LIbOT0 MiJIXOY SIK KJII0YOBOTO PO3B'SI3aHHS B PO3POOLLi

HaJiMHUX CKJIYBATMX MaTepiasiB [ HOBITHLOI ONITOEJIEKTPOHIKY, TEJIEKOMYHIKALiiHOI TEXHIKU Ta CEHCOPUKMU.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIii (Matepiasis,
TEXHOJIOTI! TOlO) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOIO IIOTeHIialy Ta 3aMilleHHIo iMnopTy, EKoOHOMisI eHepropecypcis,

ExkoHnoMmis martepiasis
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamny:
Cno>kuBaui npo,llyKni'l': BUPOOHUKU €JIEMEHTIB OITOEJIEKTPOHIKY, TEJIEKOMYHIKAIi1HOI TeXHIKM Ta CEHCOPUKU
IlepcnekTHBHI pUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOThHCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH: [IpaBa He HAAIOTHCS
HasiBHicTb Gi3Hec-mJiaHy: Hi
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS: Hi
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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