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I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0225U004307
Jep>kaBHUH peecTpauiliHUI HOMeP: 0123U102709
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 28-11-2025

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: BumipioBaHHS paMaHiBCbKUX CIIEKTPIB CTBOPEHUX KPUCTATIYHUX HAHOKOMITIO3UTIB Ta PO3PaxyHOK
IVHaMiky rpaTky Kpucramnis Bil2GeO20 Ta Bil2SiO20. CtBopeHHs makeTiB moayasaTopiB TI'L BUIIpOMiHIOBaHHA Ta iX
IocJligkeHHs. Po3po6ka aKyCTUYHO-KepoBaHOro Moaysisitopa TI' BUIPOMiIHIOBaHHS HA OCHOBI KpUACTAJIiB
Bi12GeO20 4u Bi125i020.

IToyaToK eramy: 01.2025
3akiHyeHH4 eTamy: 11.2025

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0cooH (a60 ITIB ¢izmyHOi 0c00H): HauioHanbHwil yHiBEpCUTET

"JIpBiBCbKa MOJIiTEXHIKA"

Kog 3a €IPIIOY: 02071010

MicueSHaxo,T.pKeHHH: ByJ. CrenaHa BaHgepy, 6ya. 12, M. JIbBiB, JIbBiBCbKa 0041, 79013, YkpaiHa
dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

Tenedon: 380322582111

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIHYHOI 0ocoou (a6o ITIB ¢pizuuroi 0co6H): Hanjonansuuit pomnn

JIOCJiIKEHb YKpaiHU

Kog, 3a EIPIIOY: 42734019

Micuesnaxo,szeHHa: ByJ1. bopuca I'piHdeHka, 1, m. Kuis, 01001, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442981622

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hanpsam ¢inaHcyBaHHS: 2.7 - iHme
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkiB i KpeguryBaHHs (KITKBK): 2201300

dakTuuHHi 00csar ¢piHaHCYyBaHHS (THC. IpH.): 2982.308




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OnTUYHO- Ta aKyCTUYHO-KOHTPOJILOBAHI IPUCTPOI 1j11 KEPYBAHHS T€ParepLOBUM BUIIPOMiHIOBAHHSIM Ha OCHOBI

KPUCTaJiYHMX | HAHOKOMIIO3UTHUX MaTepiasliB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Optically and acoustically controlled devices based on crystalline and nanocomposite materials for modulation of
terahertz radiation

Pedepat yKpaiHCBKOIO:

OnpanboBaHO TEXHOJIOTIYHI YMOBY i CTBOPEHO HAHOKOMITIO3UTHI MaTepiasv Ha OCHOBI MaTpullb Si Ta
HaHOKpHCTaiB 3anoBHeHHs Bil25i020 ta Bil2GeO20. Po3p0o6sieHO TEXHOJIOTiI0 OTPMMAaHHS HAaHOKOMIIO3UTIB Si:BSO
ta Si:BGO. YTBOpeHHs KpucrasniuyHoi ctpykrypu BGO (BSO) y nopax maTpuli niATBEPAKEHO
PEHTT€HOCTPYKTYPHUMMU JOCHTIIKEHHAMU. OTPUMAaHO MOJISIPU30BaHi paMaHiBChKi CIIEKTpU KpucTaiis Bil2SiO20 Ta
Bi12Ge020, cucreMaTu30BaHi 3a HE3BiIGHMMU NPELCTABJIEHHAMU, Ta PO3PAaX0BaHO 3 [IEPIINX IPUHIUIIIB
[oJ11pU30BaHi paMmaHiBehKi ciekrpu Bil2SiO20 Ta Bil2GeO20. [ToMipaHO i mpoaHasi3oBaHO paMaHiBCbKi CIIEKTPU
HAHOKOMITIO3UTHOTO MaTepiany Si:Bil2GeO20. [TpoBeseHO po3paxyHOK AUQPaKLiiiHOI KAPTUHYU HA AOBXUHI XBUII
130 I'T 3a nepioAUYHOrO OCBiTIEHHY IIACTUHY Ge BUIIPOMIHIOBAaHHSM OITUYHOTO Aiana3oHy. BUKOHaHO
MOJ€JIIOBaHHS (POTOHHOI'O KPUCTasIa, yTBOPEHOIO CTOBOLSIMU KPEMHIIO CyOMiTiMETPOBOI TOBLIMHY, BU3HAYEHO
CIEKTP YaCTOT KPUCTaJa, BUSIBJIEHO 3a00pOHEHY 30HY mupuHoo 120 I'T1 B o6sacTi yacTot Big 560 mo 680 I'Tw.
CTBOpeHO cTeH[, AJ1s1 BUMipioBaHHs (oToreHepalii HoCiiB B OCIIpKyBaHUX MaTepiasax i IpoBeLeHO BUMIpIOBaHHS
¢doronposigHOcTi y Marepianax Si, Ge, Se, Bil2SiO20 Ta Bil2Ge020. [letanbHo BUBYEHO BaacTuBoOCTi Si, Ge,
Bi12GeO20 (BGO), Bi125i020 (BSO), TOHKMX IJIiBOK ceJieHy Se Ta OKcuiB iHgito Ta onosa (ITO) y gianasoHi yacToT
85-146 I'Tu, BUMipsIHO CIIeKTpasbHi PYHKIii IPOMyCKaHHs i BiiOMBaHHS B Liil Ai/sHIII CIEKTPY, BU3HAYE€HO ONTUYHI
crasi marepiasnis B TTy, #insHII CIEKTPY 32 aMILIITYIHUMU i a30BUMU CIIEKTPAJIbHUMU 3aJIEXKHOCTSIMU S-
napamerpis. JJOC/IiIKeHO BIIUB TOBIIMHY KpUCTaly Ge i IHTEHCUBHOCTI 3aCBIiTKUA Ha (POTOMOAYJISILIIIO
BUIIPOMIHIOBaHH4 i3 4acTtoTolo 130 [T1 y reomeTpist BiouBaHHA i IponycKaHHs. CTBOPEHO MAaKeTH MOAYJISITOPIB
BuripomiHioBaHHs T Ta MiniMmeTpoBoro giana3oHiB. Po3po6ieHi MmonynaTopu 3a IImbUHOI0 MOAYJISLI Ta

IHBI/I,ILKOILiGIO HE TNTOCTYINalOThCA 3aKOPIOHHUM aHaJIOTaM.

Pedepar aHIJIiHCBKOIO:

Technological conditions were worked out and nanocomposite materials were created based on Si matrices and
embedded Bi12SiO020 and Bil2GeO20 nanocrystals. A technology for obtaining Si:BSO and Si:BGO nanocomposites
was developed. The formation of a BGO (BSO) crystal structure in the pores of the matrix was confirmed by X-ray
structural studies. Polarized Raman spectra of Bil2GeO20 and Bi12SiO20 crystals were obtained, systematized
according to irreducible representations, and polarized Raman spectra of Bil2GeO20 and Bil2SiO20 were
calculated from the first principles. Raman spectra of the Si:Bil2GeO20 nanocomposite material were measured
and analyzed. The diffraction pattern at a wavelength of 130 GHz was calculated under periodic illumination of a
Ge plate with optical radiation. A photonic crystal formed by submillimeter-thick silicon columns was simulated,
the frequency spectrum of the crystal was determined, and a band gap of 120 GHz was detected in the frequency
range from 560 to 680 GHz. A stand was created for measuring the photogeneration of carriers in the studied
materials and photoconductivity measurements were carried out in the materials Si, Ge, Se, Bi12GeO20 and
Bi12Si020. The properties of Si, Ge, Bil2GeO20 (BGO), Bi12SiO20 (BSO), thin films of selenium Se and indium tin
oxides (ITO) in the frequency ranges of 85-146 GHz were studied in detail, the spectral transmission and reflection
functions in this region of the spectrum were measured, and the optical constants of materials in the THz region
of the spectrum were determined based on the amplitude and phase spectral dependences of the S-parameters.
The influence of the Ge crystal thickness and the illumination intensity on the photomodulation of radiation with a



frequency of 130 GHz in reflection and transmission geometries was studied. Models of THz and millimeter-wave
radiation modulators were created. The developed modulators are not inferior to foreign analogues in terms of
modulation depth and
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Po3p06ieHO ONTUYHO-KEPOBAHMI MOAYJIATOP TEPArePLOBOTO BUMPOMiHIOBAHHSL.
Haszpa HTII aHr/iicbKO0: An optically controlled terahertz radiation modulator has been developed.
HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTrpumaHi pe€3yJabTaTH: [IpucTpoi (BUpobu TexHiuHi), Marepianu, [IporpaMHi IpoayKTH, IPOrpamMHO-

TEXHOJIOTiYHA JOKyMeHTalis, [Hme (ONTHYHO- Ta aKyCTUYHO-KOHTPOJIbOBaHi IIPUCTPOI)

l'asmy3b 3acTocyBaHHS: 72.19 Jlocifi)keHHs Ta eKCIIepPUMeHTasIbHI pO3po6KHU y chepi IPUPOAHIYMX | TEXHIYHUX

HayK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: CrBOpEeHMY BUMIPIOBAJILHUI KOMIUIEKC [JIs1 LOCIIII)KEHHS BIINBY OCBITJIEHHS HA BJIACTUBOCTI
NOUIKMPEHHS Teparepl0BOro BUIPOMiHIOBAHHS y HaMliBIIPOBIJHMKOBUX MaTepianax Mo>XXe 6yT BUKOPUCTAHUM /1715
IOCJIiIPKeHb 00’€MHUX, TOHKOIJIIBKOBUX i KOMIIO3UTHUX MaTepiaiB, a HOro KOHQIrypatis Ta METOJMKA OOUMCIIEHD
MO>Ke OYTH afiarToBaHa JJ1s1 HOBUX I1OTpeb (HallpyKiIal, NOoCinKeHb MeTamarepiasis). B mpoueci nocinkeHs 6ys1o
€KCIIepUMEHTAaJIbHO MTOKa3aHO MOXKJIMBICTb CTBOPEHHS ONITUYHO-KOHTPOJIbOBAHOTO IIPUCTPOIO KEPYBAHHS

TeparepL,OBUM BUNIPOMIHIOBaHHSIM Ha OCHOBI HaIliBIIPOBIAHMKOBUX MaTepiasliB KDEMHIIO Ta T€pMaHilo.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPE/IOBUINA,
ExoHoMisl eHepropecypciB, 3abe3neyeHHs IPOMUCJIOBOCT] YK HaceJIeHHsI HOBUM BUIOM iHdopMalifiHO-

KOMYHIKaL[itHUX I1OCJIyT

BnyiuB HTII Ha moBKiJj1jIs: He BruiBae

BnposapaskeHHs1 HTII: He snpoBamxeHo

IIpakTHyHa peasnisanis HTII
IToyaTok eramy: 01.2026
3aKkiHyeHHs eTamy: 12.2028

Crio>KHuBavi NPOAYKILii:

IlepcrieKTHBHI PUHKH: Vkpainu Ta €Bponeiicbkuii Cowo3

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:

IX. Biosiorpadiuamui onuc



X. 3aKJIlI0YHi BiTOMOCTI
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