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1. Onr'Try4Hi Ta HEJTHINHO-ONTUYHI BJIACTUBOCTI AUCIIEPCHUX CEPELOBULL i3 BKIIOUEHHSIM OPraHiYHMX Ta

HEOpraHiYHUX HAaHOOG'€KTIB

2. Optical and nonlinear optical properties of composite media with incorporated organic and inorganic
nanoobjects

Pedepar:

1. Y po6oTi npeficTaBieHo pe3yabTaTy JOCIIKEHHS ONTUYHUX BJIACTUBOCTEN Ta MEXaHi3MiB HEJIiHITHO-OIITUYHOTO
(HJIO) BiAryky npu caMOBIIJIMBI JIa3€pHOTO BUIIPOMIHIOBAaHHS IUCIIEPCHUX CEPENIOBUIL, HA OCHOBI M'IKUX MaTpPUllpb,
30KpeMa, rosimepHoi marpuuli pHEMA Ta HemaTtuyHoro pinkoro kpucrtainy (PK) 5 LIb 3 iHKopriopoBaHUMU
HaHodacTuHKamu (HY) amop¢noro TiO2 Ta nonimep-azobapsHukoBuM KommsekcoM ([TABK), BinnosigHo. Bnepe
OTPMMAaHO KBaHTOBY e(pEKTUBHICTb pO3AineHHs 3apsfiB Ha iHTepdeiici HU TiO2 /nonimep 50% B rosiMepHii
marpuui 3 HY 3 masnoro pucnepcieto po3mipis 2+0.5 HM. JloCTiizKeHHS! 030BUX 3aJIeXXKHOCTEN npu 30yIpKeHH] YO
CBITJIOM BUSIBUJIO BUCOKMI KOHTPACT 3UUTyBaHHS (GOTOIHIYKOBAHUX 3MiH [IOKa3HUKA 3aJI0MJIEHHS (fesbTan ~ -10-2)
B IY nianasoni B mopiBHAHHI 3 BUguMuM Ta Y@ miana3oHamMuy BHACHILOK CabKOTO MOTJIMHAHHS B CUCTEMI.
CniBcTaBJIEHHS] KOHLIEHTPALITHUX 3aJIEKHOCTEH MOJISIPU30BHOCTI PoTOiHIyKOBaHUX Ti3+ LeHTpiB, Ky6iuHO]

rifneprnoJIsIpU30BaHOCTI Ta MTMUTOMUX BTPAT HA IIPY>KHE PO3CIIOBaHHA J1aJI0 MOXKJIMBICTb 3HAWUTU ONITUMAJIbHY



KoHLeHTpauiio 4.4*1017 cm-3 HY TiO2 B riopupHin cuctemi pHEMA:TiO2 g5 3actocyBanb B 0671aCTi (POTOHIKU Ta
HeJliHiHOI ontuku. Iy retepocuctemu PK 3 [TABK nokasano, mo ii HJIO Bifryk 3anesxxuts Bifi KoHLeHTpauii [TABK
Ta IHTEHCHBHOCTI JIa3€pHOTr0 30y KeHHs. BiH icTOTHO nepeBullye BiiTyK OKpeMUX KOMIIOHEHT cucteMu y PK ta
i30TponHOMY PO34MHHUKY: ¥ 3-6 pasiB npu HenepepBHOMY (~10-4 on. CT'CE) Ta y 5-10 pasiB rpu nikOCeKyHIHOMY
(~10-8 og. CI'CE) nazepHoMmy 30yIpKeHHi. I3 36inbmennam koHuenTpauii [IABK y PK BusiBieHo Taki GpOTOIiHAYKOBaHi
mexanizamu HJIO Biaryky: ¢oroopieHTaniio [TABK, TpaHc-11c-TpaHc i3omepu3saliiio Ta arperauito ITABK.

2. In this work the analysis was performed of optical properties and nonlinear optical (NLO) response mechanisms
in composite media based on soft matrices due to the self-action of CW and pulsed laser radiation. The nanoscale
objects such as amorphous TiO2 nanoparticles (NPs) and polymer-azo-dye complex (PADC) incorporated to
polymer polyhydroxyethyl-methacrylate (pHEMA) and nematic liquid crystal (LC) 5CB matrices correspondingly
were studied. For the first time the quantum yield of photoinduced charge separation tetta ~ 50% at

TiO2 /polymer interface was observed in the hybrid system pHEMA:TiO2 with NPs with less size and dispersion
2+0.5 nm under the excitation of nanosecond laser pulses at 355 nm. It was shown that the generation of Ti3+
centers within the UV irradiation effects in the negative photoinduced refractive index variation delta n <0 with
high delta n contrast in the IR (1310 nm) spectral range versus the visible and UV one due to the weak absorption.
The analysis of Ti3+ center polarizability, cubic hyperpolarizability and specific elastic scattering losses reveals the
NPs concentration 4.4*1017 cm-3 in pHEMA:TiO2 hybrids to be optimal for applications in fields of photonics and
nonlinear optics. The analysis of the LC:PADC nanocomposite NLO response was shown that its magnitude and
sign strongly depend on the laser radiation intensity and the PADC concentration. Its efficiency is higher versus
the components NLO responses in isotropic solution and LC matrix: up to 3-6 times in CW and up to 5-10 times in
pulsed excitation regimes. The following photoinduced mechanism with the PADC concentration rise were
revealed: (i) photoorientation of the PADC; (ii) trans-cis-trans isomerization; (iii) the complex aggregation effect.
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