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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHX PyOpPHK: 81.09

Tema guceprauii:
1. HeniniliHO-ONTHYHI MaTepianu Ha OCHOBI HienekTpruyHoi MaTpuui KDP 3 iHKOpnopoBaHMMU OpraHiyHUMU

MOJIEKYJIaMU.

2. Nonlinear optical materials based on the KDP dielectric matrix with incorporated organic molecules.

Pedepar:

1. Incepraist npucBg4YeHa JOCTiIPKEHHIO 3aKOHOMIpHOCTEN (POPMYyBaHHSI, CTPYKTYpH Ta (PYHKLIOHATBbHUX
BJIaCTUBOCTEN KpucTtaiis KDP, nornoBaHux Opra”HivyHIMU MOJIEKYJIAaMU aMiHOKUCJIOT. Briepiie MeToioM 3HMKEHHS
TeMIepaTypu BupolneHo kpuctanu KDP 3 inkopniopoBaHMMU opraHidHuMu mosiekysnamu N,N'-IiMeTus1 MoueBrHU
(NN'DU), L-aprinin ¢pocdary (LAP) ta L-apriHiny. Po3po6seHo 1a60paTOpHY METOIMKY OTPUMaHHS KPUCTAiB
KDP:L-arg. locmnimkeHo 3aKOHOMiIpHOCTI BIUIMBY JOMIIIOK Ha IIPOLieC BUPOIyBaHHS, MOPQOJIOTiIO Ta CTPYKTYPHY
IOCKOHaJICTh KpucTailiB. [lokazaHo, o noryBaHHS opraHidHMMU MoJiekyaamu NN'DU, LAP ta L-arg npusBoguth
1o 36inbpmeHHs edpexTuBHOCTI ['II' Kpucrana KDP B OPiBHSIHHS 3 YMCTUM KPUCTAJIOM y 02-3,5 pa3u. BcTaHOBIIEHO,
110 €(PEKTUBHICTb IEPETBOPEHHS JIAa3€PHOTO BUITPOMiHIOBAaHHSI MakcHMMasbHa B cekropi {100}. Haii6inbm iMoBipHO

1€ 0OyMOBJIEHO TUM, 110 YTBOPEHHS HOBMX BOJIHEBHUX 3B'SI3KiB B CTPYKTYPi KPUCTaJIa 32 PAaXyHOK KOJIEKTUBHOI



B3a€MOJii OpraHiyHMX MOJIEKYJI 3 MAaTPULEIO BiOyBAa€ThCS IEPEBAKHO y CEKTOPI NpU3MU. JJOCIIiI>KEHO BILJIMB
MOJIEKYJI aMiHOKHMCJIOTY Ha MEXaHIYHYy MILIHICTh Ta XapaKTep JIa3€pHOro pyrHyBaHHs KpucTaniB KDP. BcranosieHo,
1110 3MiHM MEXaHIYHOi Ta JIa3epPHOi MilIHOCTi JONIOBAaHUX KPUCTAJIIB, SIKi CIIOCTEPIraloThCsl, IEPEBAKHO KOPEJIIOIOTh
MiX co60t0. Kito4oBi cyoBa: gurigpodocdat Kailo, KOMIIO3UTHI MaTepiann, OpraHidyHi MOJIeKyJIU, MeXaHiyHi

BJIACTUBOCTI, ITOPIT JIa3€pHOr0 PyMHYBaHHA, FeHepallis Apyroi rapMOHiKu.

2. Thesis is devoted to the development to the study of the patterns of formation, structure and functional
properties of KDP crystals doped organic molecules. For the first time, the KDP crystals with incorporated organic
molecules of N, N'-dimethyl urea (NN'DU), L-arginine phosphate (LAP) and L-arginine have been grown. The
laboratory method for obtaining KDP:L-arg crystals is developed. The laws of influence of dopants on the process
of cultivation, morphology and structural perfection of crystals are investigated. It is shown that doping with
organic molecules NN'DU, LAP and L-arg leads to an increase in the efficiency SHG of the KDP crystal in
comparison with a pure crystal ~ 2-3.5 times. It has been established that the efficiency of the laser radiation
conversion is always maximal in the sector {100}. Most likely, this is due to the fact that the formation of new
hydrogen bonds in the structure of the crystal due to the collective interaction of organic molecules with a matrix
occurs predominantly in the sector of prisms. The influence of amino acids molecules on mechanical strength and
character of laser destruction of KDP crystals was studied. It is established that changes in the mechanical and
laser strength of doped crystals that are observed are mainly correlated with each other. Key words:
dihydrophasphate, composite materials, organic molecules, mechanical properties, laser damage threshold, second

harmonic generation.
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