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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.33.25

Tema gucepranii:

1. JocnipskeHHS HeliHIMHO-ONTUYHOTO BiATYKY Oi€JIEKTPUYHUX MATPULDb 3 BKIIOYEHHIM HAHOCTPYKTYD Ha OCHOBI
TiO2, Si/SiO2, Al203 npu ix pe3oHaHCHOMY 30y KEHHI.

2. Investigation of nonlinear optical response of dielectric matrixes with incorporated nanostructures based on
TiO2, Si/Si02, AI203 under resonant excitation.

Pedepar:

1. Y puceprauii npeACcTaBlI€HO pe3yIbTaTH KOMILJIEKCHOTO AOCIiIPKEHHS HeliHiltHo-onTtryHoro (HJIO) Biaryky
IieJIEKTPUYHMX MaTPULLb 3 BKIIIOUEHHSAM HAaHOCTPYKTYP Ha OCHOBI MeTalloOKCUAiB. [loka3aHO MOKJIUBICTDL
KepyBaHHS HeJIiHIHHO-ONTUYHUM BiITYKOM KOMITO3UTHOI CUCTEMMU LLJIIXOM PE30HAHCHOTO 30yI>)KEHHS
[IOBEPXHEBUX CTaHiB HAHOPO3MIpHUX MificucTeM. B sikocTi ocimKyBaHux 3paskiB o6paHo kpuctanu KDP 3
iHKOPIIOPOBAaHMMU HaHOYACTUHKAMU aHaTa3y, aHi30TPOIIHI IJIiBKY IOPYBATOr0 KPEMHIIO Ta yJIbTPANIOPYBATi 3pa3Ku
HAaHOCTPYKTYPOBAaHOI'O OKCUTIAPOKCHAY aTIOMiHi0. B po60Ti Briepiue 1okasaHo BIIJIMB KOHLEHTpALlil
iHkopniopoBaHux HaHovyacTMHOK TiO2 Ha BesIMUMHY Ta 3HaK KybiuHoro HJIO Bigryky kpucranis KDP:TiO2. [Tokasana
MOXJIMBICTb KepyBaHHA Ky6iuHnM HJIO Bigrykom komnozuty KDP:TiO2 3a 1onomoroo BapitoBaHHS KOHLIEHTpaLlii
HAaHOYAaCTHHOK Ta BUOOPY CEKTOPY pPocTy KpucTtainy. Jociimkeno keagpatuyauii HJIO Binryk kpuctanis KDP:TiO2.

Brniepine rokaszano nigcusenHs edextuBHocTi ['1IT B ontiyHo "ToBeTUX" KpUcTanax KDP:TiO2 y nopiBHSHHI 3



YMCTUM KPHCTAJIOM 33 PaXYHOK €(PEKTY PO3BMHYTOrO BHYTPILTHBOIO CaMO(OKYCyBaHHS. B SIKOCTi NepCrneKTUBHUX
nigcucrem g4 nigenneHHd HJIO Biaryky kpucranis KDP po3risiHyTO CTPYKTypy Ha OCHOBI aHI30TPOIIHUX IJIiBOK

ME30II0PYBAaTOr0 KPEMHIIO Ta HAHOCTYKTYPOBAaHOI'O OKCUTILPOKCUAY AJIIOMIHIIO.

2. Nonlinear optical (NLO) response of dielectric matrices with nanostructures based on metal-oxide nanoparticles
(NPs) was studied. It was shown that excitation of surface states of nanoscale subsystems gives the possibility to
control the NLO properties of the composite system. The main objects of research are: the KDP crystals with
incorporated anatase nanoparticles; anisotropic porous silicon films and nanostructured samples of ultraporous
amorphous alumina. For the optical characterization and the investigation of NLO response, the following
experimental techniques have been used: spectroscopy, scattering, spatial profile analysis technique based on self-
action of continuous and pulsed (pico- and femtosecond ranges) laser radiation in different temperature ranges,
second harmonic generation. The photoinduced variations of absorption coefficient and refractive index in the
KDP:TiO2 crystals under self-action of laser radiation were investigated. The TiO2 NPs concentration has a strong
impact on the magnitude and sign of the cubic NLO response of KDP:TiO2 single crystals. The possibility to control
the cubic NLO response of the composite material KDP:TiO2 through the selection of NPs concentration and
growth sector of the crystal was shown. For the first time the enhancement of SHG efficiency was obtained in
optically "thick" KDP:TiO2 crystals relatively to pure KDP under picosecond laser excitation (?=1064 nm). The effect
was explained by the internal self-focusing of laser beam in "thick" crystals KDP:TiO2. The mesoporous silicon
films and nanostructured amorphous alumina were studied as promising subsystems for enhancement of the KDP
crystals NLO response.
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