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1. DopmyBaHHS TOHKOIUIIBKOBUX CTPYKTYP Ha MOJISIPHUX TPaHsax Kpuctaiis LINDO3
2. Formation of Thin Film Structures on the Polar Faces of LINbO3 Crystals
Pedepar:

1. Incepraliist npuCBAYeHa AOCHIIKEHHIO 0COOINBOCTEN (OPMYBaHHS METAJIEBUX Ta [ieJIeKTPUYHNX TOHKHUX IIJIIBOK

Ha IIOBEPXHsX MOHOKpHUcTasiB LINDO3, Ha SIKuX IPUCYTHIiNl HECKOMIIEHCOBAHUII €J1eKTPOCTaTUYHUH 3apsi, I1pu



3aCTOCYBaHHI iX y IPUCTPOSX PYHKLIOHAJIBHOI €JIEKTPOHIKY. Briepiie nociiKeHo BIIUB HECKOMIIEHCOBAHOTO
€JIEKTPOCTAaTUYHOTO 3apsAy Ha XapaKTep 3apOJIKOYTBOPEHHSI IIpY OCAIPKEHHI TOHKOILTIIBKOBUX METaJIeBUX Ta
IieJIeKTPUYHUX IIOKPUTTIB Ha TIOBEPXHSIX MOHOKpHUCTasa Hiobaty Jiitiio LINbO3. [TokasaHo, 1110 MJ1iBKY, HAaHECEHi Ha
HEeraTHMBHO 3apsXeHy I0BEPXHIO, BiI3HAYAIOThCSI KPAILOI0 OJHOPIIHICTIO Ta afresieio NOPiBHSIHO 3 MJIiBKaMH,
HAHECEHVMMU Ha MO3UTUBHO 3apsIpKEHy [IOBEPXHIO. BCTaHOBJIEHO, 110 HAMKpallli 3a eKCIUIyaTalinHUMU
BJIACTUBOCTSMU CTPYKTYPHO OJHOPIiJIHI TOHKI IIJIIBKA OTPUMYIOTHCS Ha NOJISIPHO 3aPSIPKEHUX [TOBEPXHIX KPUCTAJIIB
Hio6aTy JIiTii0 32 JOMOMOr0OI0 METOly MarHeTPOHHOTO PO3MUJIEHHS ¥ BaKyyMi. [IpoBeZieHO po3paxyHOK PO3MNOJiny
HAHOYACTOK CpibJia 0Ca/I>KEeHUX TEPMiYHMM HalWeHHSIM Ha TIO3UTUBHO 3apskeHy nosepxHio LiNbO3 3a
paziycamu, BUCOTaMU Ta BiZICTaHSIMU MiK HUMU. BCTaHOBJIEHO, 1110 IJTiBKa CpibJia MacOBOIO TOBIIMHOIO ITPUOJIN3HO
10 A cknagaerscs B OCHOBHOMY 3 HAHOYACTOK Y BUIJISAJIi CIUIIOCHYTUX C(PepoifiB 3 cepeiHiM paiiycoMm 7 HM Ta
BUCOTOIO 6/113bKO 1,2 HM. BCTaHOBJIEHO, 110 CIIEKTPaJIbHE MOJIOKEeHHS Makcumymy I1TIP y HaHOpO3MipHUX IJliBKaxX
MeTaJIiB, 0CaJPKEHUX Ha MOJISIPHUX IPAHSIX MOHOKPUCTAJIIB HIO6ATY JITilO, CYTTEBO BUBHAYAETHCS KOHLEHTPALIIEI0
BiJIbBHMX HOCIIB Ha €JIEKTPUYHO 3aPSII’)KEHIN MOBEPXHi Ta TOBIIMHOIO [UIiBKU. BHUSIBIEHO NOBrOXBUIbOBE 3MillleHHS
Maxkcumymy cmyru [1T1P B HaHOIIiBKax Ag, HaHECEHUX Ha NoJsipHUx rpansx LiINbO3. Makcumym nornnHanss TP
B ITiBKaxX Ag OCa/iKeHNX Ha MO3UTHUBHO 3apS/IKEHIiN MiAKIaALi KpucTany HiobaTy JiTiio Bifmosigae 564 HM, a Ha
HEraTUBHO 3apsiIpKeHin nigkiaani — 587 HMm. CrioctepesxyBaHe JOBrOXBUJIbOBE 3MillleHHSI MakcumyMy cmyru I1ITP B
HaHOIJIiBKax cpi6sa Ha 23 HM 3yMOBJIEHO BilHOCHUM 30ibIIEHHSIM KOHILEHTpallii Bi/IbHMX HOCIiB Ha HEraTUBHO
3apsAKEHiN MOBEPXHI MiJKIa[AKKU 3 KpUCTaly HiobaTy JiiTiio Ha 8 %.

2. Thesis is devoted to the study of the peculiarities of the formation of metallic and dielectric thin films on the
surfaces of LiNbO3 single crystal with uncompensated electrostatic charge. The influence of an uncompensated
electrostatic charge on the nature of nucleation during the deposition of thin-film metal and dielectric coatings on
the surfaces of a single crystal of lithium niobate LiNbO3 was first investigated. It is shown that the films deposited
on a negatively charged surface are characterized by better homogeneity and adhesion as compared to the films
deposited on a positively charged surface. It was found that structurally homogeneous thin films with the best
performance properties are obtained on polarly charged surfaces of lithium niobate crystal using the method of
magnetron sputtering in vacuum. It has been found that the spectral position of the surface plasmon resonance
maximum in nanoscale metal films deposited on the polar faces of a lithium niobate single crystal is significantly
determined by the concentration of free carriers on the electrically charged surface and the film thickness. The
distribution of silver nanoparticles deposited by thermal sputtering on a positively charged LiNbO3 surface has
been calculated in terms of radii, heights, and distances between them. It was found that the silver film with a
thickness of about 10 A consists mainly of nanoparticles in the form of flattened spheroids with an average radius
of 7nm and a height of about 1.2 nm. It is shown that the structure of metal and dielectric films obtained on the
polar surfaces of a lithium niobate single crystal depends significantly on the deposition methods, the
characteristics of the substrate surface, the temperature and the deposition rate. Based on the analysis of different
methods of vacuum deposition of metallic and dielectric films, it is shown that the films obtained by the magnetron
method on negatively charged surfaces of lithium niobate crystal LiNbO3 have a higher uniformity due to an
increase in the proportion of positively charged ions in the flux of transfer of target material to the substrate,
which allows obtaining continuous layers already at a thickness of 2 nm; It was found that the maximum
absorption of the surface plasmon resonance (SPR) in Ag films deposited on an electrically neutral glass substrate
corresponds to 532 nm, while the maximum absorption of the SPR in Ag films deposited on a positively charged
lithium niobate crystal substrate corresponds to 564 nm and on a negatively charged substrate to 587 nm. The
observed 23 nm long wavelength shift of the maximum of the TEM band in silver nanofilms is due to a relative
increase of 8% in the concentration of free carriers on the negatively charged surface of the lithium niobate crystal
substrate. Based on the study of the peculiarities of the use of thin metallic and dielectric films deposited on the
polar surfaces of active elements made of lithium niobate single crystals, constructive and technological solutions
are proposed for the manufacture of active elements for an acousto-optic modulator on a standing acoustic wave,
an electro-optical shutter, and acoustic delay lines.
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InenTudikarop ROR:



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Bepouubkuii Bonogumup 'puroposuy

2. Volodymyr H. Verbytskyi

KBasigikamis: x. 1. 1., npodecop, 05.27.01
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0c00H: 02070921HarioHanbHUil TEXHIYHMI yHiIBEpCUTET YKpaiHu

«KuiBcpkuii nositexHivyHum iHCTUTYT iMeHi Irops CikopcbKoro”
Kopg 3a €IPIIOY: 03070923

MicneSHaXO;DKeHHﬂ: np-T Ilepemory, 37, Kuis, 03056, Ykpaina
dopma By1acHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

PeuenseHtu

VIII. 3aKkJI104Hi BiZoMOCTi

Biacue IlpizBuie Im's Ilo-6aThKOBI Voiscpkuit Cepriii Bopucosud
rOJIOBH pagu

Biacue IpizBuie Im's I10-6aTbKOBI Voiacpkuit Cepriii Bopucosnd
rOJIOBYIOYOTO Ha 3acCifiaHHi

BiznoeBigansHHUH 3a MiATOTOBKY Komum Tanvna IsanisHa

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PeeCTpalLiio HayKoBoOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




