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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U002165

Jlep>KaBHHH peecTpaLiliHui HoMep: 0122U001806

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 06-02-2024

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: EdexTu HaHOCTPYKTYpYyBaHHS B MeTaI-aKTUBOBAHNX KOBAJIEHTHO-CITKOBHX CKJIyBaTUX CUCTEMaX

Ha OCHOBI XaJIbKOT€HiliB, XaJIbKOraJIore-HiJliB Ta 60paTiB
IToyaToK eTamy: 01.2023
3akiHyeHHs eTamy: 12.2023
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I11. BizomocTi npo BukoHaBus JIiP
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Kopg 3a €IPIIOY: 19173602

Micue3HaxoaKeHHS: ByJI. [IparomaHoBa, 6yx. 23, M. JIbBiB, JIbBiBCbKa 0671., 79005, YKpaina
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EdexTn HaHOCTPYKTYpyBaHHsI SIK HOBITHS iHHOBalifiHa M1aTGopMa MyIbTU(PYHKIIOHATBHOCTI IPOIPECUBHUX

KOBaJIEHTHO-CiTKOBHUX CKJIYBATUX CUCTEM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Effects of nanostructuring as the newest innovative platform of multifunctionality of advanced covalent-network
glass systems

Pedepar yKpaiHCBKOIO:

JocnigxeHi ebeKT HAaHOCTPYKTYPYBaHHS B METaJI-aKTUBOBAHMX KOBAJIEHTHO-CITKOBUX CKJIyBaTHUX CUCTEMAX
(KCCC) Ha ocHOBI xanbpkoreHigHux crexko1 (XC), xanbkoranoreHiguux crekos (XI'C) ta 6opatHux crekon (BC): 1.
BuB4€HO 0COGIMBOCTI BIPOBAIKEHHS MeTasiyHux akTuBatopis B KCCC Ta OTpMMaHO eKCIIepUMEHTAabHI B3ipli
L7151 IPOBEIeHHS JOCIiIKeHb MeTal-aKTUBOBaHUX cucteM: - Ga B XC 6iHapHOro po3spisy As/Ge-S/Se (OTpuMaHO
MaCUBHi 37IMBKU CTeKOJI ckafiB As40Se60 (BiANOBiIHUK — CTEXiOMETPUYHUI apceH TpuceseHin As2Se3);
Gal(As0.4Se0.6)99; Ga2(As0.4Se0.6)98; Ga3(As0.45e0.6)97; Ga4(As0.45e0.6)96 Ta Ga5(As0.4Se0.6)95); - CsCl B XI'C
KBa3i6iHapHOro po3pisy GeS2-Ga2S3 (3nmuBKu cTekoJl cucteMu (80GeS2-20Ga2S3)100-x(CsCl)x - (80GeS2-
20Ga2S3), (80GeS2-20Ga2S3)95(CsCl)5, (80GeS2-20Ga2S3)90(CsCl)10, (80GeS2-20Ga2S3)85(CsCl)15, a Takoxk
CTeKJIa ONTUMi30BaHOro ckiany 65GeS2-25Ga2S3-10CsCl); - Ag i Cu B BC tuny Li2B40O7 (MeTan-aKTUBOBaHi CTeKJIa
tuny Li2B407:Ag i Li2B407:Gd,Ag; LiKB40O7:Ag i LiKB407:Gd,Ag, Li2B40O7:Er i Li2B407:Er,Ag). 2. OTpuMaHo
CIEKTpaJlbHi XapaKTePUCTUKU ONITUYHOTO NPOIYCKaHHS B 00J1aCTi Kpalo (PyHIaMEHTAIbHOTO MOTJIMHAHHS
nomimkoBo-akTuBoBaHUX KCCC Ha ocHoBi XC (cucrema As/Ge-S/S-Ga), XI'C tunty 65GeS2-25Ga253-10CsCl ta BC
Li2B407:Gd,Ag Ta Li2B407:Ag, LiKB40O7:Ag ta LiKB407:Gd,Ag, Li2B4O7:Er ta Li2B407:Er,Ag. 3. 3 BUKOPUCTaHHIM
TeXHiKu X-TIpOMeHeBOi JuppaKkTOMETpii repimoro roctporo audpakuiiHoro miky (XI1-T1TIT) Ta no3uTpoHHO-
€JIEKTPOHHOI aHirinauiitHoi cnekrpockornii ([IEAC) oTpumMaHo napameTpu aTOMHO-CIleliupiYHuX i aTOMHO-
nedilUuTHUX BUNI03MiH B oMimkoBo-akTuBoBaHuX XC, XI'C Ta BC. InenTudikoBaHO MeXaHi3aMU JOMIIIKOBOTO
HaHocTpyKTypyBaHHs B KCCC Ha ocHOBi XC cucremu As/Ge-S /S-Ga, XI'C kBazibinapHoro po3pizy GeS2-Ga2S3 ta
BC tuny Li2B407, a Takox kepamili LiB305. O6rpyHTOBaHO METOJI0JIOTiI0 CTBOPEHHS JOMIIIKOBUX
dyHKUIioHaNMbHMX HaHOPOo3MipHUX HeopHopigHocTel B KCCC Ha ocHoBi XC, XI'C Ta BC 3 onTumizoBaHMMU
XapaKTEPUCTUKAMU [1JI51 BiITBOPIOBAHUX €JIEMEHTIB ONTOENIEKTPOHIKMY, I4 POTOHIKM, CEHCOPHOI Ta

OIITOTEJIEKOMYHIKALIHOI TEXHIKN

Pedepar aHI1iliChKOIO:

Nanostructurization effects were studied in metal-activated covalent-network glassy systems (CNGS) based on
chalcogenide glasses (ChG), chalcohalide glasses (ChHG) and borate glasses (BG): 1. The peculiarities of the
incorporation of metallic activators in the CNGS were recognized, and the following experimental samples of
metal-activated systems were prepared: - Ga in ChG of binary As/Ge-S/Se cut-section (bulk glassy ingots of
As40Se60 (equivalent of stoichiometric As2Se3); Gal(As0.4Se0.6)99; Ga2(As0.45e0.6)98; Ga3(As0.45e0.6)97;
Ga4(As0.45e0.6)96; Ga5(As0.45e0.6)95); - CsCl in ChHG of quasi-binary GeS2-Ga2S3 cut-section (bulk (80GeS2-
20Ga2S3)100-x(CsCl)x glasses - (80GeS2-20Ga2S3), (80GeS2-20Ga2S3)95(CsCl)5, (80GeS2-20Ga2S3)90(CsCl)10,
(80GeS2-20Ga2S3)85(CsCl)15 and 65GeS2-25Ga2S3-10CsCl); - Ag and Cu in BG of Li2B407 type (the metal-
activated Li2B407:Ag and Li2B407:Gd,Ag; LiKB4O7:Ag and LiKB407:Gd,Ag; Li2B40O7:Er and Li2B40O7:Er,Ag bulk
glassy specimens). 2. The spectral dependences of optical transmission in fundamental absorption edge region
were studied in ChHG based on ChG (As/Ge-S/S-Ga), ChHG (65GeS2-25Ga2S3-10CsCl) and BG (Li2B407:Gd,Ag -
Li2B407:Ag; LiKB40O7:Ag - LiKB407:Gd,Ag; Li2B40O7:Er -Li2B407:Er,Ag). 3. Employing X-ray diffraction analysis in
application to the first sharp diffraction peak (XRD-FSDP) and positron-electron annihilation spectroscopy in
lifetime measuring mode (PALS), the parameters of atomic-specific and atomic-deficient structural species in



metal-activated ChG, ChHG and BG were calculated. The microstructure mechanisms of metallic doping in the
above-mentioned CNGS and LiB30O5 ceramics were identified. The methodology of functionalization (due to
nanosized inhomogeneities incorporated under metallic doping) was developed for CNGS based on ChG, ChHG
and BG with optimized characteristics for reliable optoelectronic elements, IR photonics, sensorics and opto-
telecommunication techniques.

Impexc YIK: 544.23, 621.373, 539.213.2

Koau TemaTuyHHUX PyOpHK: 31.15.21.09, 47.09.48
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: MeTOZ CTBOPEHHSI JOMIMIKOBUX (QYHKIOHATIBHIX HAHOPO3MiPHHMX
HEOHOPIIHOCTEN B KOBAJIEHTHO-CITKOBUX CKJIYBATUX CUCTEMAX HA OCHOBI XaJIbKOTEHITHUX CTEKOJI,

XaJ'[bKOFaIIOFeHiILHI/IX CTEKOJI Ta 60paTHI/IX CTEKOJI

Hassa HTII aHr/1ificbKOIO: the methodology of functionalization due to nanosized inhomogeneities
incorporated under metallic doping was developed for covalent-network glassy systems based on chalcogenide
glasses, chalcohalide glasses and borate glasses

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3yJIbTaTH: Marepianu, MeTogu, Teopii

l'asmy3b 3acTOCyBaHHS: doroHnika, [4 ontoenekTpoHika, CEHCOpHA Ta ONTOTeIeKOMYHiKalliilHa TeXHIK/
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: IMposeneno nocnimkenns epekTiB JOMIIIKOBOrO HAHOCTPYKTYPYBaHHSI aTOMHUX T4 aTOMHO-
IeiuTHUX BUI03MIH B KOBaJIEHTHO-CITKOBUX CcKilyBaTux cucreMmax (KCCC) Ha OCHOBI XaJIbKOT€HiTHUX CTEKOJI
(XC), xanbkoranoreHigHux crekon (XI'C) ta 6opatHux crexos1 (BC), 30kpema: 1) BUBY€HO 0COOIUBOCTI
BIIPOBAKEHHS MeTasiyHux aktusaTtopiB B KCCC; 2) mociiskeHo ONTUYHI XapaKTEPUCTUKU B 00JI1ACTi Kpalo
dyHIAMEeHTaNbHOTO MOIMINHAHHS AoMimKoBo-akTuBoBaHux KCCC Ha ocHOBI XC; 3) 3 BUKOPUCTaHHSM TexHiku XI1]]
ta [IEAC npoBesieHO MapamMeTpu3allilo aTOMHO-crieliudiyHUX i aTOMHO-TedillUTHUX BUTIO3MIH MeTas-
moaudikoBanux XC, XI'C, BC. InenTudikaBaHO MEXaHi3MU JJOMIIKOBOTO HaHOCTPYKTypyBaHHs B KCCC Ha OCHOBI
XC cucremu As/Ge-S /S-Ga, XI'C kBaszibiHapHoro po3pisy GeS2-Ga2S3 ta BC tumy Li2B407, a Takox Kepamini
LiB305. Ha ocHOBi 0OTpuMaHUX pe3yJbTaTiB 0OIPYHTOBAHO METO0JIOTiI0 CTBOPEHHS Ta PyHKIiOHasi3aii
HaHOCTPYKTYPHUX goMilKoBux HeogHopigHocTel B KCCC Ha ocHOBI XC, XI'C Tta BC 3 onTuMi3oBaHUMU
eKCIUlyaTalliiHMMHU XapaKTepUCTUKAMU [J1s1 BiITBOPIOBAHUX €JIEMEHTIB (POTOHIKM, IY ONTOEIEKTPOHIKYM, CEHCOPHOI

Ta ONTOTEJIEKOMYHIKAILiHHOI TEXHIKU.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Cteopenns npuHuunoBo HOBOI npoayKuii (Matepiasis,
TEXHOJIOTI} TOIIO) 7151 3a6€3IeYEHHs eKCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMnIopTy, TlosinmeHHs ctany

HaBKOJIMIIHBOTO cepenoBuila, EKOHOMIS eHepropecypcis, EKOHOMIiS MaTepiatiB
Bnyius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crnio>KuBavi NPOAYKILii:
IlepcneKTHBHI PUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 110 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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