O6J1ikoBa KapTKa [IiP
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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0222U003122

Oco006J1uBi TO3HAYKH: BinKpura

[=]:
b

JaTa peectpauii: 18-02-2022

II. Etran BukoHauus JIiP
Homep eramny: 2

HasBa eramny: [Iposezenns 3D aHazisy IpocTOpoBoi aHi30TPOIIii JOCTIIKEHNX iHIYKOBAHUX ONTUYHUX e(eKTiB
Ta IOUYK iX [7106a/IbHAX MaKCUMYyMiB. BLOCKOHaIEHHS TEXHOJIOTI] CTBOPEHHS Ta BUTOTOBJIEHHS

HaHOCTPYKTYPOBaHUX MaTepiasis
IToyaTok eramy: 01.2021
3akiH4YeHHs eTamy: 12.2021

Buz 3BiTHOr0O JOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHnanbHuil yHiBepcuteT "JIbBiBCbKA MOTTITEXHIKA"
Kog, 3a €IPITIOY: 02071010

Micuesnaxo,r.pKeHHa: ByJ. C. Bangepwn, 12, M. JIbBiB, JIbBiBCbKa 0051., 79013, YKpaiHa

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

Po3mip opranisanii:

Tenedon: 380322582111

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: MiHicTepcTBO OCBiTH | HayKu YKpaiHu
Kopg 3a €IPIIOY: 38621185

Micue3HaxoaKeHHS: npocrt. [lepemory, 10, M. KuiB, KuiBcbka 061., 01135, Vkpaina
dopma Bi1acHoCTI:

Cdepa praBJIiHHﬂ: Ka6iner MiHicTpiB Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 380444813221

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa ojis npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0pKeTHUX KOIITiB Ha rrposeneHHs HIIJIKP)

Hanpsam ¢inaHCcyBaHHS: 2.2 - npukiajHi 4OCTIIKEHHS | pO3pO6KM
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kopg, nporpamHoi kiacudikarii BuzaTkis i KpeguryBanHs (KITKBK): 2201040

GakTuuyHMi 06car ¢piHaHCYBaHHS (THC. TPH.):




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHS iHHOBALiIHOTO TPOAYKTY 11151 Halle(PEeKTUBHIIIOro Ta €HEProollalHOr0 BUKOPUCTAHHS aHI30TPOIHUX i

HaHOCTPYKTypPOBaHUX MaTepiajiB B IPUCTPOSIX €JIEKTPO-, aKyCTO- Ta HEJiHINHOI ONITUKHU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Creating the innovative product for the most efficient and energy-efficient use of anisotropic and nanostructured

materials in devices of electro-, acousto- and nonlinear optics

Pedepar yKpaiHCBKOIO:

B yactuHi GOTONPY>KHOCTI Ta NPYXHOCTI: 1151 KprcTaiiB LiTaO3 3anucaHi po6oy4i BUpasu [ijis pO3paxyHKy
II'€300NTUYHUX KOeillieHTiB Nim Ta AesIKUX CyM Koe(illieHTiB Mim, sIKi BUKOPXUCTAHO [J1s1 JOBEJ€HHSI IOCTOBIPHOCTI
pe3yJIbTaTiB BUBYEHHS [1'€300NTUYHOTO eeKTy. 17151 yCix MOKIIMBUX F€OMETPill €KCIIEPUMEHTY BUBHAYEHO
IiBXBUJIbOBI Ta Kepyioyi ( ) Hanpy>KeHHs LUX KPUCTAJIB i Ha iX OCHOBI po3paxoBaHO yci KomroHeHTu matputi [TOK,
IIOBEJIEHA JOCTOBIPHICTh 3Ha4YE€Hb LIMX KOMIIOHEHT. Ha ocHOBI Mmatpuui [1OK nim KpucTasiB TaHTanaTy JiTito
PO3PaxoBaHO yCi KOMIIOHEHTH pin TEH30pa NPY>KHOONTMYHUX KoeQillieHTiB i Ha ix 6a3i NoOyayBaHO BKa3iBHI
IIOBEPXHI, TPOBEIEHO aHaJli3 aHi30TpoMii XX MOBEPXOHb Ta BUBHAYEHO HaN6iIbLl e(peKTUBHI reomeTpii
IIPY>XKHOOIITUYHOTO edeKTy. MeTonoM HaklagaHHs BiouTux iMnysibciB lananakica BU3HAY€HO MIBUIKOCTI
aKyCTMYHUX XBWJIb B KpucTtanax LiTaO3 i Ha ix 6a3i po3paxoBaHi BCi KOMIIOHEHTH MaTPULLb [IPYKHMUX KOHCTAHT Ta
r'e30es1eKTpUYHUX KoedinieHnTiB. CTBOpeHa yCTaHOBKa 715 OCJiIPKEHHs CUTHAJIB reHeparii 2-i rapMoHiku, BOHa
arpo6oBaHa Ha MOJeJIbHUX KpUCTasax Hiobary Jjitito LINDO3 npu pagiyci cdoxycoBaHOro Ha 3pasKy JIa3epHOTO
nyyka 6;113bK0 100 MkM. OTpuMaHi 3HaUeHHS1 HeJIiHITHOONTUYHUX KoeillieHTiB 36iraloTbcs 3 JIiTepaTypHUMU
IAHUMHU B Mekax 5%. [IpoBesieHO HOCTimpKeHHs BUXiTHUX Ta iHKANCYyJIboBaHMX MeM6paH AAO MeTooM
IMIIEIAHCHOI CIIEKTPOCKOIIii Y MIMPOKOMY 4aCTOTHOMY Iiana3oHi. [lokaszaHo, 1m0 HU3bKOPO3MipHi CTPYKTYpU Ha
ocHOBi Me3onopuctoi matpuui Al203, inkancynboBaHi kpuctanamu KDP, MoxxyTh 6yTu epeKTUBHUMU MaTepiasamu
HAHOEJIEKTPOHIKU Ta €HEPreTUKH, OCKIZIbKY B LIUX MaTepiasax MOeJHYIOTbCS BUCOKI 3HAUYEHHS [IieJIeKTPUYHO]

IIPOHMKHOCTI 3 HU3bKMMM 3HAaYEHHSIMU TAaHT€HCA KyTa BTPAT y Pafio4aCTOTHOMY Jiana3oHi.

Pedepar aHIJIiHCBKOIO:

In terms of photoelasticity and elasticity: for LiTaO3 crystals, working expressions for the calculation of
piezooptical coefficients mim and some sums of mim coefficients were written, which were used to prove the
reliability of the results of studying the piezooptical effect. For all possible geometries of the experiment, the half-
wave and control ( ) voltages of these crystals were determined, and all components of the POK matrix were
calculated on their basis, and the reliability of the values of these components was proved. All components of the
pin of the tensor of elastic-optical coefficients were calculated on the basis of the matrix of POK nim lithium
tantalate crystals and indicative surfaces were constructed on their basis, the anisotropy of these surfaces was
analyzed and the most effective geometries of elastic-optical effect were determined. ktu. The velocities of
acoustic waves in LiTaO3 crystals were determined by the method of superimposing reflected Papadakis pulses
and all components of matrices of elastic constants and piezoelectric coefficients were calculated on their basis.
An installation was created to study the signals of the 2nd harmonic generation, it was tested on model lithium
niobate crystals LiNbO3 at a radius focused on a sample of a laser beam of about 100 um. The obtained values of
nonlinear optical coefficients coincide with the literature data within 5%. The study of the original and
encapsulated membranes of AAO by the method of impedance spectroscopy in a wide frequency range. It is shown
that low-dimensional structures based on mesoporous matrix AI203 encapsulated with KDP crystals can be
efficient materials of nanoelectronics and energy, because these materials combine high values of dielectric
constant with low values of the loss angle tangent in the radio frequency range.

Impexc YIK: 535.343.2, 535.5, 621.315.5; 621.315.61; 621.318.1; 666.6, 621.374.3



Koau TemaTHYHHUX PyOpHK:29.31.21, 29.31.51, 45.09, 47.41.35
KepiBHHUKH po6OTH

BiacHe IIpizBume Im'a I10-6aThKOBI: 3auek Irop Pomanosny
HayKoBHI1 CTyIiHb:

HaykoBe 3BaHHSI:

InenTudikarop ORCHID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: BurorosneHi 3pasku kpucraiis LINDO3 ta LiTaO3 Ta pe3ysbTatyi BUMIpIOBaHb ix
HEOOXiIHUX aKyCTUYHUX, €JIEKTPO-, II'€30- Ta HEJIiHIMHO-ONTUYHUX [IapaMeTpiB. AHaJli3 MTPOCTOPOBOI aHi30Tpomii
iHZyKOBaHMX ONTUYHUX €PEeKTiB HA OCHOBI I0OYJOBAHUX €KCTPEMAJIbHUX IIOBEPXOHb IJIs1 PSIly BUBUEHUX
aHi30TPONHUX MaTepiasiB. BUrotTosyneHi HU3bKOPO3MIpHi CTPYKTypU Ha OCHOBI Me30n1opucToi MaTpuli Al203,

inkancynboBaHi kpucranamu KDP.

Hazpa HTII aHrsiiicbKo0: The manufactured samples of LiNbO3, and LiTaO3 crystals; results of
measurements of their required acoustic, electro-, piezo-, and nonlinear-optical parameters. Spatial anisotropy
analysis of induced optical effects based on constructed extreme surfaces for a number of studied anisotropic
materials. The manufactured low-dimensional structures based on mesoporous matrix Al203 encapsulated with
KDP crystals.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:
OTpuMaHi pe3yJbTaTH: Marepianm

l'asmy3b 3acTocyBaHHS: 72.19 Jlocyif)keHHs Ta eKCIIepUMeHTasIbHI pO3po6KH y chepi iHIMX NPUPOIHUYNX i

TEXHIYHUX HayK
PeecTpaiifiHuil HOMep KapTKH Te€XHOJIOT1ii:

Omnuc HTII: PesysnbraTu aHasnizy npocTopoBoi aHi3oTponii iHAyKOBaHUX ONTUYHUX edeKkTiB: 1) ceper
IOCJiI)KEHUX MIECTH €JIEKTPOONITUYHMX KPUCTAJIiB CEPEIHbOI CUHIOHIl, HANBUIINK KoeillieHT eHepreTUYHO]
edexTuBHOCTI OTpUMaHo A1 KpuctainiB BaTiO3; 2) y Bunazaky [IOE no6ynoBaHO IPOCTOPOBUI PO3IIOAIT
eeKTUBHOCTI AJIs L1isIboBOi QYHKIIi], sIKa ONKUCYe iHAYKOBaHY OJJHOBICHUM THCKOM Pi3HUIIIO XOJY; IPOBELEHO
aHaJli3 BiATIOBIIHMX [TOBEPXOHB AJ1s fecsth kpucranis: 0-HIO3, Cs2HgCl4, La3Ga5SiO14, LiNbO3, LiNbO3:MgO, o-
BaB204, SiO2, CaWO4, GaP ta BaF2; BcTaHOBNIEHO MakCUManbHO focsbkHi 3HaveHHs [TOE no pisHuni xony; 3)
IIPOCTOPOBUI PO3IO/Ai aKyCTOONTUYHOI e(peKTUBHOCTI BUBUeHO AJ1s kpuctanis Cs2HgCl4, La3Ga5Si014, SiO2,
LiNbO3, LiNbO3:MgO, n-BaB204 ta GaP; pexopiHi 3HaueHHs MakcuMyMiB KoediljienTa AO sikocTi M2 3HaiiieHo 1J1st
Cs2HgClH4 ta GaP; 4) MeTO0M €KCTPEMaIbHUX IOBEPXOHb BIIEpLIE BCTAHOBJIEHO ONTUMAJIbHI reoMeTpii
BEKTOPHOrO (pa30BOro CMHXPOHI3MY [J1s1 IBOBICHUX HeJliHIHO-oNTHYHUX KpucTanis BiB306, LiB306,
GdGa4(B03)3, CsB305, LiRbB407, KB508n4H20, KNbO3, KTiOAsO4, KTiOPO4. IIpoBenieHO [OCiI>)KeHHS BUXiTHUX
Ta iHKaICy/IboBaHMX MeMbOpaH AAO MEeTOZIOM iMII€JaHCHOI CIIEKTPOCKOIII] y IMPOKOMY YaCTOTHOMY [1ialla3oHi.
[ToxazaHo, 1110 HU3bKOPO3MIpHi CTPYKTypU Ha OCHOBI Me3onopucTtoi MaTpulii Al203, iHKancyapb0BaHi KpUCTaaaMu

KDP, MmoxxyTb 6yT €eKTUBHUMU MaTepiajlaMy HAaHOE€JIEKTPOHIKY Ta €HEePreTUKY.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoayKii (Matepiasis,
TEXHOJIOTI} TOIO) AJ1s1 3a0e3MeYeHHs eKCIIOPTHOTO IIOTEHIialy Ta 3aMillleHHIo iMnopTy, [TinBuieHHs

e€(eKTUBHOCTI BUKOPMCTAHHS MaTepiasiB
Bnsiue HTII Ha mOBKijIs:
Bnposags>keHHs1 HTII: He snposamxeHo
ITpakTHyHa peasnisanis HTII
ITouaTok eramy: 01.2021
3akiHueHHs eTamy: 12.2021

Crnio>kuBavi NpoAyKiii: HBIT «EJIEKTPOH-KAPAT» (JIbsiB), disuko-mexaniunmii iHcTutyT iM. I.B. Kaprenka ta
[IT «EnenT» (IHinpo)



IlepcneKTHBHI PUHKHU.YKpainu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IoTpiOHMIT 0GCAT iHBECTHILiH, TUC. TPH.:

IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:

HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUI 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTkoBa iHdpopmamnist:

IX. Biosiorpadiyaui onuc

X. 3aKJII0YHI BiZOMOCTI
KepiBHHK I0pHAHYHOI 0COOH
IlepeJtik 0Cci0O-BHKOHABIiB
AnamiB Bonogumup Teonoposud
Anppymaxk AHarosiit CTernanoBuy
Banaban Okcana BacuniBHa

Bypui1 Oner AnaTosiioBuy
Janunos Aupint borgaHosuy
Hem’suunyvH HaTtamnis MuxainiBHa
Koryr 3inoBiit OnekcanzpoBruy
Maptuniok-Jlotonpka Ipuna OpiiBHa

Munuk Borpan I'puroposuy
BigmoBigasbHUH 3a MiATOTOBKY
00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

HemunoB IBaH BacuibroBuY

Pu6arnkina I.B.

+38 (032) 258-27-46




