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V. BizomocTi npo gucepraniio
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1. 3akoHOMipHOCTI (POpMYyBaHHS, CTPYKTypa Ta ONTUYHI BacTUBOCTI KpucTaniB KDP, nonoBaHuX HaHOYaCTUHKaMU

TiOZ Ta opraniyHUMY AOMIIKaMU

2. Regularities in the formation, structure and optical properties of KDP crystals doped with TiO2 nanoparticles
and organic impurities

Pedepar:

1. Incepraliito pUCBSIYEHO CTBOPEHHIO KOMIIO3UTHUX CUCTEM Ha OCHOBI MOHOKpucTasiB KDP 3 inkopnopoBaHuMU
HAaHOYACTUHKAMMU i OPraHiYHUMHU MOJIEKYJIaMU, IPUIATHUX 7151 BAKOPUCTAHHSI B SIKOCTi €(pEKTUBHUX HEJIiHITHO-
OINTUYHMX cepenosull. Bnepiue BupomeHo Kpucranu KDP 3 inkopnopoBanumu HaHoyacTuHKamu TiO2.
Po3po6s1€HO TEXHOJIOTTYHY MeTOAUKY oTpuMaHHs KpuctasiB KDP:TiO2 i3 BIOpsSIKOBaHUM PO3NOLiIOM
HaHOYaCTUHOK B MaTpuli. [IokasaHo, 0 BBELEHHS HAHOKPUCTAJIIB aHaTa3y PUBOAUTL [0 3MiHM 3HAKY
doroinmykoBaHOro pedpakTuBHOrO BiAryky kpucrasis KDP:TiO2, mo nae MOKIUBICTD yIpaBiiHHSI YyMOBaMU
(a30BOr0 CUHXPOHI3MY TP II€PETBOPEHH] YaCTOTU JIa3€PHOTO BUIIPOMIiHIOBaHHSI NIKOCEKYHIHOTO fianas3ony. Ha
npukiagi kpuctanis KDP 3 iHKOpriopoBaHMMHU MOJIEKYJIaMU OapBHUKA (XO) IoKazaHa MOXJIMBICTb CTBOPEHHS
OPi€HTALIIHOTO BIOPSAKYBAaHHS ONTUYHO aKTUBHUX MOJIEKYJI B KDUCTAJIIYHIN MaTpuLi 6€310CEPEHbO Ha CTafil

pocTty. BusHaueHO IPOCTOPOBY OpPi€HTAllil0 MOJIEKYJl 6apBHUKA B MaTpulli. JloCiIpKeHO BIIJIUB TEMIIEPATypU



BiAnasy Ha iHKopropoBaHuil 6apBHUK i MOKa3aHo, o Bianas a0 150 ?C He NPUBOAUTE 10 NeCTPYKLil 6apBHUKA i
I03BOJISIE MiACUINTY e(PeKTUBHICTh GOTONMIOMIHECLIEHTHOTO Ta HEJiHIHHO-ONTUYHOTO BiJIl'yKiB KPUCTAIY.
Bupomeno xpucranu KDP, norosaHi MosieKysiaMy Kap6aminly, LOCiI)KeHO BIJIMB KOHLEHTpallii Kapbaminy Ha pocT,
CTPYKTYPHY JOCKOHAJICTb i (PyHKIIOHAJIbHI BJIACTUBOCTI KpUCTaily. B 1onoBanux Kpucransax BCTAHOBJIEHO
36inbuIeHHS e(PEeKTUBHOCTI reHepaliii Apyroi rapMoHiKY B Aiana3oHi KOHLeHTpauiil kKapb6aminy 0,3-4 mac. %,

O6YMOBJI€HC JIOKaJIbBHUM CIIOTBOPEHHAM I'DAaTKU KPpUCTAJIY.

2. The thesis is devoted to creation of composite systems on the base of KDP crystals with incorporated
nanoparticles and organic molecules, to be used as efficient nonlinear optical media. For the first time KDP
crystals with incorporated TiO2 nanoparticles are grown. A method for the obtaining of KDP:TiO2 crystals with
ordered distribution of the nanoparticles in the matrix is developed. The change of the sign of refractive nonlinear
optical response in KDP:TiO2 crystals with respect to pure KDP is established. This allows to control the
conditions of phase synchronism at frequency conversion of laser radiation of picosecond range. The possibility to
create an orientation ordering of optically active molecules in the crystal matrix at the stage of crystal growth is
shown for KDP crystals with incorporated molecules of the dye XO. The spatial orientation of the dye molecules in
the matrix is determined. The influence of the annealing temperature on the incorporated dye is studied. It is
shown that annealing at a temperature up to 150 ?C does not cause destruction of the dye, and allows to raise the
efficiency of photoluminescent and nonlinear optical responses of the crystal. KDP crystals doped with urea
molecules are grown,; the influence of the urea concentration on the growth, structure perfection and functional
properties of the crystals is studied. The doped crystals show the rise of the second harmonic generation
efficiency at urea concentrations of 0.3-4 wt. % which is due to local distortion of the crystal lattice.
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