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Pedepar:

1. Incepraist NpUCBsY€Ha €KCIIEPUMEHTAILHOMY JOCJIiJIKEHHIO HOBOI MeTajl-ZieleKTpUYHOi 6araTomapoBoi
HAHOCTPYKTYPH, B 5IKill CIIOCTEPIiraeThCs By3bKUI CIIEKTPAJIbHO-KYTOBUI pe30HAHC (<1 rpas) Npu KyTax NafiHHs
BUIIPOMIHIOBaHHS Oi/IbIIMX 32 KPUTUYHUI KyT TIOBHOTO BHYTPILIHbOrO BifjouBaHHs. [IpoaHani3oBaHO qucnepciiHi
KpuBi 1J1s1 KoedillieHTa BiOMBaHHSA Ta MiJICUJIEHHS T10JIS B IIMPOKOMY Aiana3oHi JoBXuH xBuib (400-1600 HM) i
KyTiB NIaZ[iHHs oNTUYHOTro BUnpomiHosaHHs (0-90 rpaz). EkcriepumeHTanbHO fociifikeno Moy Tamma B CTPYKTYpi
Ta [TI0Ka3aHO iX B3a€MOJIiI0 3 XBUJIEBOOHUMI MOZAMU. 3HAIIEHO YMOBU iCHYBaHHS YOTUPbOX TUIIIB KYTOBUX
PE30HAHCIB, 5Ki 3aJ1e>KaTh Bif, CIiBBiIHOMEHHS MiX AiMICHOIO Ta YSBHOIO YaCTUHAMU J1i€JIEKTPUYHOI IPOHUKHOCTI
[IEPLIOTO APy CTPYKTYypU. [TokazaHO MOXKJIMBICTS ii 3aCTOCYBaHHS B IIMPOKOAINEPTYPHUX JIa3epax [1Jj1d OTPUMaHHS
BHICOKOI SIKOCTi JIa3€PHOTO I1y4YKa ab0 BUCOKOUYTIMBUX ceHcopaxX. OTpUMaHO CUCTEMY OU(EPEHLIiaIbHUX PiBHSHB,
10 OIMCY€E AMHAMIKY 3MiHM KoeilieHTa BinOrBaHHS IPU KyTax MaiiHHS 6JIM3bKUX IO PE30HAHCHOTO [Jis

CTPYKTYPH, B SIKill MaTepias OCTaHHBOTO APy XapaKTePU3yEThC KEPPIBCHKOIO HEJIiHINHICTIO ThMy a. [lokazaHo



icHyBaHHS$ 6icTabinbHOCTI KoedilienTa BinouBaHHs. JlocimkeHa KybiyHa HeliHiHICTb 0iMepiB Ha OCHOBI
noJiBiHinineHTOpUAY Npy OIPOMiHEHHI OJUHOYHUMHU MIKOCEKYHIHUMU JIa3€PHUMU IMITyJIbCAaMU Ha JOBKUHI
xBuii 1064 HM B mupokomy pianasosi (0.01 — 2000 I'Bt /cM2) nikoBOi iHTEHCUBHOCTI BUIIPOMIiHIOBaHHS. 3aBIsIKU
e(EeKTUBHOMY HEJIHIHO-ONTUYHOMY BiITyKy, KOIOJIiMeP BiHiNifeHPTOpUAy 3 TPUPTOPETUIEHOM €
IEPCIEKTUBHUM [17151 6araTbOX ONTUYHUX 3aCTOCYBaHb, 30KPEMA B CEHCOPHUX IIPUCTPOSIX, B HAIMIBUKUX

IepemMuKayvax, B jlazepax, 1o reHepyTh YIbTPAKOPOTKI iMITyJIbCH, TOLIO.

2. The thesis is devoted to the experimental research of a new metal - dielectric multilayer nanostructure. It
combines the properties of multilayer dielectric structures, such as Bragg mirrors, and metal nanolayers. Its main
feature is the narrow spectral-angular resonance (<1 deg) at incident angles greater than the critical angle of total
internal reflection. The sensitivity of the proposed structure as a refractive index sensor is compared with a known
plasmon sensor according to the Kretschman scheme. It is shown that a dielectric structure with a metal layer can
increase the sensitivity of the sensor by almost two orders of magnitude. The characteristics of the optimized
structure, obtained in calculations, have been confirmed experimentally. Analysis of the dispersion curves reveals
the region of narrow resonance for the reflection and field gain in a wide range of wavelengths (400-1600 nm) and
incident angle (0-90 deg). Tamm modes in the resonant structure have been experimentally investigated and their
interaction with waveguide modes has been discussed. The dependence of the shape of reflection coefficient at
the resonant angle on the ratio between the real and imaginary parts of the dielectric constant of the first layer of
the structure is analyzed. It is demonstrated that depending on the material, the shape of the curve can have a
peak or deep minimum at resonant conditions. These effects can be used in intracavity laser selectors or highly
sensitive sensors. Due to the significant field amplification in the last layer of the structure, it has been proposed
to use in it a material with a nonlinear Kerr type response. A system of differential equations is derived to describe
the dynamics of the dependence of the reflection coefficient on the intensity of the incident radiation at angles of
incidence close to the resonance. The existence of bistability of the reflection coefficient is denoted.
Polyvinylidene fluoride-based polymer was chosen as materials with cubic nonlinearity. The nonlinear optical
properties of copolymer polyvinylidene fluoride with trifluoroethylene (P(VDF-TrFE)) and its interaction with ZnO
nanoparticles when excited by single picosecond laser pulses at a wavelength of 1064 nm in a wide range of peak
radiation intensities from 0.01 to 2000 GW /cm?2 are investigated experimentally. Outlook for the use of copolymer
P(VDF-TrFe) as a chemically stable and sensitive material is given. Due to its efficient nonlinear optical response,
P(VDF-TrFE) is promising for use in optics, for example, as a sensor or ultra-fast light switch.
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