O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0826U001341
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 04-05-2026

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mucreupkuii Biktrop AHaTOIiiOBUY

2. Anatolii Mystetskyi

KBasigikamis: 104

Imentudikarop ORCID ID: 0000-0003-4814-8090

Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoOBOi cHIeniaIbHOCTI: 104

HasBa HayKoBOi crneniaJbHOCTI: ®isuka Ta acTpoHOMis

FaJIy3b / ra.nysi 3HaHb. NpUPOIHUYI HAYKN

OcCBiTHBO-HAayKOBa Mporpama 3i creniaJbHOCTi: Qizrka KOHIEHCOBAHOTO CTaHy, ONTHKA i Jla3epHa

(disuka, HaHO- Ta 6ioisuka
Jara 3axHcCTy: 11-06-2026

CrneniaJpHICTB 3a OCBITOIO: di3nka

Micue p060TI/l 3a06yBaqa: IHcTutyT disuku HanioHanbHOI akageMmii Hayk Ykpainu

Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS: npocrekt Hayku, Kuis, 03680, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi Cleniaai3oBaHOi BY€HOI pagH): PhD 13100
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [ncTuTyT disuku HanjoHansHoi akaziemii Hayk Ykpainu
Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocriekt Haykn, Kuis, 03680, YkpaiHa

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR:

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

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IucrutyT (isuku HauionanbHoi akagemii Hayk Ykpainu
Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS: npocrekt Hayku, Kuis, 03680, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TeMaTHYHHUX PYyOPHK: 29.31.49

Tema gucepranii:
1. On'TMYHe KepyBaHHA [TapaMeTPaMu JIa3€PHUX ITy4KiB METOLOM IBOIIPOMEHEBOI B3a€EMO/il B HEMAaTUYHUX PiKUX

KpucTtasnax ta iX KOMIIO3UTax 3 30JI0TUMU HAHOYACTUHKAMU.

2. Optical control of laser beam parameters by two-wave mixing technique in nematic liquid crystals and their
composites with gold nanoparticles.

Pedepar/anoTamis:

1. AHOTAIIS. IuceprauiiiHa po60Ta IpUCBSIY€HA JOCIIXEHHIO (POTOPE(PPAKTUBHUX Ta MJIA3MOHHUX MEXaHi3MiB
3MiHM NIOKA3HMKA 3aJI0MJIEHHS B KOMipKax HEMaTUYHUX pigkux kpucrtaiuis (PK) Ta ix KOMIIO3UTIB 3 HAHOYACTUHKAMU
(HY) 30s10Ta mif, Aielo J1a3epHUX MY4KiB i IPUKIIaEeHOi eJIeKTPUYHOI Hallpyr'u. BUKOPUCTOBYEThCS METO, AUHAMIYHOI
rosnorpadii o gBonnpoMeHeBa B3aemogis ([JI1B) s1azepHUX My4dKiB B peBepCUBHUX QOTOUYTIMBUX MaTepiasax.
OCHOBHMM IIPEIMETOM JOCJIIKEHHS € BJIACTUBOCTI (Pa30BUX JVMHAMIYHUX I'PATOK, IO 3aMMACYIOThCSI B HEMAaTUYHUX
PK 6e3 gomimok i B PK-nanokomnosutax 3 HY 30510Ta; BugBneHHs ¢isuuHux napametpis PK Ta ix KoMnosuris, a
TaKOX XapaKTePUCTHK B3a€MO/iI0UMX JIa3€PHUX ITyUKiB, Ki BIIJIMBAIOTh HA BEJIMYMHY [NMIMOMHNA MOZYJIALLI
IVHAMiYHOI I'paTKu Ta ii 4acoBi KOHCTaHTH 3anucy i cTUpaHHs. JJucepraliiHa poboTa MpeJiCTaBIsge KOMIIEKC
TeopeTUYHUX AocimkeHs 1o JAT1B B pisaux PK cucremax. 3a octaHHI poku 6yJI0 HAKOIINYEHO JOCUTDb H6araTto

€KCIIEpMMEHTAJIbHUX Pe3yJIbTaTiB 3anuCcy JUHAMIYHUX I'PaToK B PK-HaHOKOMIIO3UTAX; [IpY LIbOMY €1HA TEOPi,



SKa OKPECJIIOE€ NEePCIEKTUBY OTPUMaHHS NepefoBUX XapaKTEPUCTHUK IIPY TAKOMY 3alMCi Ta HOBUX HaIIPSIMKIB 110TO
BHUKOPHUCTaHHS, A0cCi BincyTHs. [Tpy BUKOHAaHHI McepTauiiiHOi po60TH PO3POOGIISIIINCS TeOPETUIHI MOZeIi, 110
OIIMCYBaJIy IPOLIECH YTBOPEHHS AMHAMIYHOI (pa30Boi I'paTKy, a TakoX camogudpaxuii i nudpaxiii 1asepHUX NYUKiB
Ha Hil1; TPOBOJMJIVCDh YUCEJIbHI €KCIIEPUMEHTH i PO3paxyHKHU; Pe3ysIbTaTh TEOPETUYHUX PO3PAXYHKIB
CITiBCTaBJISJIUCA 3 €KCIIEPMMEHTATILHUMU JaHUMU. Kilo4oBi cioBa: Pifxi Kpycrany, opraHiyHi MOJIEKyYJIH,
HeMmaTuyHa (a3za, Ja3epHe BUIIPOMiHIOBaHHS, nudpakilis, nudpakiiiidi rpatku, rosorpadiyHi rpaTky, Audpaxiis
BHCOKUX IOPSIIKiB, BperriBcbKe BilOUTTS, CIEKTPOCKOITisl, HAHOYaCTHUHKHY, [JIa3MOHIKa, TOBEPXHEBUN MJ1a3MOHHUI

pe30HaHC, e(PEeKTUBHICTb, ABO-XBUJIbOBA iHTEP(PEPEHLIiS.

2. SUMMARY. The dissertation work is devoted to the study of photorefractive and plasmonic mechanisms of
refractive index change in nematic liquid crystal (LC) cells and their composites with gold nanoparticles (NPs)
under the action of laser beams and applied electric voltage. The method of dynamic holography is used, namely
two-wave mixing (TWM) of laser beams in reversible photosensitive materials. Therefore, the main subject of the
study is the properties of phase dynamic gratings recorded in pure nematic LCs and in LC nanocomposites with
gold NPs; the identification of physical parameters of LCs and their composites, as well as characteristics of
interacting laser beams that affect the value of the modulation depth of the dynamic grating and its recording and
erasing time constants. This dissertation presents a complex of theoretical studies on the TWM in various LC
systems. In recent years, quite a lot of experimental results on the recording of dynamic gratings in LC
nanocomposites have been accumulated; however, there is still no unified theory that outlines the prospects for
obtaining advanced characteristics through such recording, as well as new areas of application. In the course of
the dissertation, theoretical models have been developed to describe the processes of formation of a dynamic
phase grating, and also self-diffraction and diffraction of laser beams from it; numerical experiments and
calculations have been performed; the results of theoretical calculations have been compared with experimental
data. Keywords: Liquid crystals, organic molecules, nematic phase, laser radiation, diffraction, diffraction gratings,
holographic gratings, high-order diffraction, Bragg reflection, spectroscopy, nanoparticles, plasmonics, surface
plasmon resonance, efficiency, two-beam interference.
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