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HaHOCTPYKTYPOBaHUX Ji€JIEKTPUKIB.

2. Nonlinear optical properties study of composites based on porous semiconductors and nanostructured
dielectrics.

Pedepar:

1. Y nuceprauii npeaCcTaBaeHO pe3yJIbTaTH AOCiIKEeHHs HesliHiitHo-onTtuyHoro (HJIO) BiaryKy nopuctux
HaIliBIPOBiJHUKIB HA OCHOBI OKCH/IIB Ta Ai€JIEKTPUYHMX MOHOKPUCTAJIIYHUX Ta PIOKOKPUCTANTIYHAX MATPULD 3
BKJIIOUEHHSIM HaHOCTPYKTYP LIMX HalliBIIPOBIIHUKIB Ta MOJIEKYJISPHUX arperariB opraniyHoro 6apsHuka. [lokasaHo,
1110 pe30HaHCHE 30y)KEHHS HAHOPO3MipHHUX MifiIcCUCTeM - iHTeppENCHUX CTaHiB, yTBOPEHUX BaKaHCIsIMUA KACHIO Ha
PO3BUHYTI MOBEPXHiI HAHOKOMITO3UTIB, 200 MOJIEKYJI OapBHUKA B arperari - Npu3BOAUTb [0 YyTIUBUX
(OTOIHAYKOBAHMX 3MiH NIOKA3HMKA 3aJIOMJIEHHS Ta ONTUYHOrO NOTJIMHAHHA. OCTaHHI MO>KHA BUKOPUCTATH SIK [IJIS
KEPYBaHH$ HEJIIHIMHO-ONTUYHUM BiJJl'YKOM BCi€i KOMIIO3UTHOI CUCTEMH, TaK i /IS 1iarHOCTUKY BIIACTUBOCTEN
Cy4yacHHUX (PyHKLiOHAJIbHUX MaTepiaziB. Bnepue crocrepirascst epexr rirantcbkoro HJIO Bifryky B HOPUCTHX
mapax HaHokpucTaiiB TiO2 anara3 mogudikaii, 1o Ha WiCTb NOPSIKIB IepeBULIYE BiITyK 06'€éMHOTr0 MaTepiaiy.

BHacifiok rposiBy 3raziaHoro edekTy OTPMMaHO iCTOTHe MificuieHHs e(eKTUBHOCTI TepeTBOPEHHS! YaCTOTH



JIa3€pHOTro BUIIPOMIHIOBaHHA B MOHOKpHcTanax KDP:TiO2 3 iHKOpropoBaHMMY HAHOKPUCTAJIAMY aHATa3y Yy
[IOPiBHSIHHI 3 HOMiHa/IbHO YnCTUM Kpuctasom KDP. BctaHOBIIEHO, 1110 TIpU 30y IKEHHI iMITyJIbCaMU TIC [1ialla30HY B
ob6acTi nposopocti Ky6iuHa HJIO cnpuiiHaTIuBicTh cucTeMu HematuyHoro PK 3 nomimkoro AX 6apBHUKA
KBaJIPaTUYHO 3aJ1€XXUTD (3)(532 HM) ~ cw2 Bif KOHLIeHTpaLii AX, a Ipu HENepepBHOMY PE30HAHCHOMY 30y KEHHi
MOJIeKy AX 3a71eXHICTb CTae Ky6iqHO!0. Lle NosICHEHO KOONepaTUBHUM €(EeKTOM BiAryKy MifcucTeMu 6apBHUKA B
PK. BusiBnieHo edekt inBepcii 3HaKy Ky6iuHoi HJIO cripuiHSTINBOCTI B I1JIaHAPHO-OPi€eHTOBaHiN KOMIpIi 3
nomimkoro AX nnpu 3miHi Kyta Mk gupexkropom B PK Ta nossipusatiieto BunpominioBanHs. I[lepen6ayaersbes, o Len

KyT (~ 500) BiAnosinae napasnesnpHiil opieHTalii oci arperatiB MoseKys 6apBHUKA BilHOCHO aupekTopa B PK.

2. The thesis contains study results of the nonlinear optical (NLO) response of porous semiconductors based on
oxides and dielectric single crystalline and liquid crystal matrices with incorporated nanostructures of the
semiconductors and organic dye molecular aggregates correspondingly. It was shown that resonance excitation of
the nanoscale guest systems - interface states dealing with oxygen vacancies at the developed surface of the
nanocomposites or dye molecules in aggregate - caused the sensitive photoinduced variations of the refractive
index and optical absorption. The variations can be utilized both for the nonlinear optics response of the whole
composite system, and for the diagnostics of comprehensive functional materials properties. For the first time the
giant nonlinear optical response in porous layers of the TiO2 anatase modification nanocrystals was observed. The
effect efficiency is an about six orders of magnitudes higher than the bulk material response. Due to the
manifestation of the phenomenon the essential gain of the frequency conversion efficiency was obtained for the
KDP:TiO2 single crystal with incorporated TiO2 nanocrystals versus the pure KDP matrix. It was shown that the
cubic hyperpolarizability of the system based on nematic liquid crystal (LC) with anthraquinone dye quadratically
depends on dye concentration (3)(532 nm) ~ cw2 under pulsed laser excitation, while under resonant CW
excitation of the dye molecules at 633 nm the dependence is cubic. The last was explained with the cooperative
effect of the dye subsystem in LC matrix. Sign inversion effect of the optical torque on the nematic director
enhanced by anthraquinone dye dopants stable to the light action was revealed. The data suggest a presence of
two different kinds of dipoles in the system: those absorbing light and those giving rise to the nonlinear refractive
index. It was suggested that angle ~ 500 corresponds to the molecular aggregates axis direction towards the n0 in
LC matrix.
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