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Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. SIxneBuy YnsiHa BonogyumupiBHa
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KBasmigikamis:
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Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi crieniaIbHOCTI: 153
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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi creniaai3oBaHOl BYEHOI pagu). 10 35.052.086
ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"

Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa Bangepy, 6ya. 12, m. JIbBiB, JIbBiBCbKa 0041, 79013, YkpaiHa

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKa MOJTITEXHIKA"
Kopg 3a €IPIIOY: 02071010
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHX PyOPHK: 29.19.11, 29.19.17, 29.19.04

Tema gucepranii:
1. Mopudikauis kpucrtasniB LINDO3 msxoM TepMOXiMiYHUX OOPOOOK Yy IPUCYTHOCTI i0HIB METasliB 1J1s1 IPUCTPOIB

MiIKPO- Ta HAHOCUCTEMHOI TEXHIKU

2. Modifications of LiNbO3 crystals by heat treatment in the presence of metal ions for devices of micro-and
nanosystem technology

Pedepar:

1. Po60Ty NpUCBSIYEHO BCTAHOBJIEHHIO 3aKOHOMIpHOCTe npoueciB audysii ioHiB MmeTaiiB y kpucranax LiNbO3 ta
BU3HA4YEHHSI ONTUMAJIbHUX YMOB TEPMOXIMIYHMX 0OPOOOK J7151 3aCTOCYBaHHS MOAU(IKOBAHUX MaTepiasiB y
npucTposix QyHKIiOHANBbHOI eJleKTPOoHikK. B nucepTaliii po3s’si3aHo Bak/IMBi HAyKOBi 3aBAAaHHS, a caMe: JOCIIiIPKEHO
3MiHM CTPYKTYPHUX, OIITUYHUX, MEXAHIUHUX Ta NipoeIeKTPUYHUX BiacTtuBocTtell LINbO3, cripuunHeni
BHCOKOTEMIIEPATYyPHUMHU BifillalaMy KPUCTAJIB y IPUCYTHOCTI iOHIB METaJIiB; BUKOPUCTOBYIOYY METOIU
JIOKaJIbHOTO KOHTPOJIIO Ta CKaHyBaHHS 3MiH (Pi3NYHMX BIACTUBOCTEN 3pa3KiB HiobaTy JiTilo, MiggaHux
TEepMOXiMi4Hi} 06poOLli, BU3HAUEHO y Pi3HUX KpUcTasorpadiuHux HallpsMKax IIPOCTOPOBi po3nozinu
KOHLIEHTPaLiil OMIIIKOBUX i0HIB, BIIPOBAIPKEHUX Y KPUCTAIM LISIXOM IAQY3ii; TOCITiIKEHO BIIJIMB PEXKAMIB
TEPMOXiMiYHUX 06pO6OK KpucTailiB LINbO3 y npucyTHOCTI i0HIB MeTasiB Ha nepebir nmpouecis Audysii; onucaHo, Ha

OCHOBI MaTeMaTH4YHUX MoJiesiel nudysii, pouecy BIIPOBaIKeHH i0HIB MeTasliB y kpuctanu LiNbO3, cripuynHeni



TEPMOXiMIYHUMU 0OPOOKaMU; BUKOHAHO MOJIEJIIOBAHHS Ta CTBOPEHO [IiI0UMI MaKeT aKTI0aTOpa TOYHOTO
[IO3MLIII0BaHHS HAa OCHOBI 6ilOMEHHOI IIJIaCTUHU Hi00AaTy JIiTii0, CTBOpeHOi LIIsIXoM AudYy3ii, ekcriepuMeHTaNIbHO
IOCIIIPKEHO 3QJIEXKHOCT] BEJIMYMHY 3MIIEHH BiJl IPUKIJIAEHOI €JIEKTPUYHOL HAlIPYTH, BU3HAYEHO ONTUMAJIbHI
KpucTanorpadidHi opieHTallii JIACTHH, 10 YTBOPIOIOTh 6iMOP(PHY CTPYKTYPY; 3alIPOIIOHOBAHO 3aCTOCYBAHHS
METOJVK LiJIeCIIPSIMOBAHOI TEPMOXiMiYHOI HAHOCTPYKTYPHOI Moaudikalii KpucTaiB HiO6ATY JIiTiI0 A1
e(eKTUBHOrO BUKOPUCTaHHS Y IIPUCTPOSIX MIKPO- Ta HAHOCHUCTEMHOI TEXHIKY, IPUMIPOM, Y aKTI0aTopax.

2. Thesis is devoted to establishing regularities of metal ion diffusion processes in LiNbO3 crystals and determining
optimal conditions of thermochemical treatments for the application of modified materials in functional
electronics devices. In the thesis, important scientific tasks have been solved, namely: changes in the structural,
optical, mechanical, and pyroelectric properties of LiNbO3 caused by high-temperature annealing of crystals in
the presence of metal ions were studied; the spatial distributions of the impurity ions concentrations incorporated
into the crystals by diffusion were determined in different crystallographic directions, using methods of local
control and scanning of changes in the physical properties of lithium niobate samples caused by thermochemical
treatments; the influence of the modes of thermochemical treatments of LiINbO3 crystals in the presence of metal
ions on the diffusion processes has been investigated; the processes of incorporation of metal ions into LiNbO3
crystals caused by thermochemical treatments were described on the basis of mathematical diffusion models;
modeling was performed and a working model of precise positioning actuator based on the lithium niobate
bimorph plate was created; the dependences of the displacement value on the applied electric voltage were
experimentally investigated; the optimal crystallographic orientations of bimorph plates were determined; the
application of methods of purposefully thermochemical nanostructural modification of lithium niobate crystals is
proposed for practical use in devices of micro- and nanosystem technology, for example, in actuators.

Jep>kaBHU peecTpaniiinuii Homep JiP:
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KBasigikamis: n. 1. 1., 01.04.07
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JoparkoBa indpopmamnist:



TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs
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2. Shekhvotsov Oleksii M.

KBasigikamis: n. 1. 1., 01.04.07
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JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma Bi1acHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. ik borman PomaHoB1Y

2. Tsizh Bohdan Romanovych

KBasmigikamis: g.1.1., 05.27.06
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JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs



PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kiimm l'anuna IBaniBHA

2. Klym Halyna Ivanivna

KBasidikamis: g. 1. n., 01.04.07
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa indpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiriHHSL:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. ®euan Angpiit BacunboBuy

2. Fechan Andrij Vasyl'ovych

KBasmigikamis: 1. r. 1., 05.12.20
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa iHdpopmamist:
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VIII. 3ak/1104Hi BiZOMOCTI
ByacHe IlpizBumie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

Craxipa INaBio Mocunosuy

Craxipa ITaBno Mocunosuy



KepiBuuk Bigginy YKpIHTEI wo e
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