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2. Intrinsic and extrinsic defects in KDP family crystals

Pedepar:

1. lnceprarisi npuCBsYeHa BUSBJIEHHIO CTPYKTYPHO OOYMOBJIEHUX MeXaHi3MiB (POPMYBaHHS Ta OCOGIMBOCTEN
TpaHcopmalii nizcucremu nedexriB y nieseKTpUYHuxX Kprucranax rpynu KDP; BcTaHOB/IEHHIO NIPOLIECiB B3aeMOi
iHKOPIIOPOBAaHMX HAHOYACTUHOK Ta OPTraHiYHUX MOJIEKYJI 3 BJIACHUMHU AedeKTaMU AieJeKTpUKa Ipu GOpMyBaHHi
($OTOIHAYKOBAHOTO BifI'yKy reTepOreHHOi (KOMIIO3UTHOI) CUCTEMU. BCTaHOBIEHO 3aKOHOMIPHOCTI BIIIMBY (i3NKO-
XiMIYHMX YMOB KpucTanizalii Ha popmMmyBaHHs MopdosoriyHux nedekTis. [TokaszaHo, 110 y [IpoLeci ~ONpOMiHEHHS B
KpucTanax GOpMYyIOTbCs CTabibHi LIeHTpU 3abapBJIE€HHS [ipKOBOTO TUIy. BCTaHOBJIEHO 3MiHYy MEXaHi3My
eJIeKTponpoBinHocTi kpucrasniB KDP 3 4OMIIIKOBOro Ha BJIaCHUM Mif Ji€l0 ~ONPOMiHEHHS, SIKy O0YMOBJIEHO
pazianiiiHuM 3anikoByBaHHAIM nedekTiB. [TokazaHo 36inbpuIeHHS ePEeKTUBHOCTI reHepatii Apyroi rapMoHikY i mopory
J1a3epHOTO pyiHyBaHHA KpucTtaii KDP 3 iHKopriopoBaHuMU MoJleKyJlaMy Kap6aminy. BctaHoBsieHo, 1110
Ppe30HaHCHe 30YIPKEHHS 4,eJI0Kali30BaHoi ~-cucTeMu 6apBHUKA, iIHKOPIIOPOBaHOTro B MaTpuio KDP,
CYIIPOBOJKYETHCS 3HUKEHHAM €HEPreTUYHOIO MOPOry HEMHIMHOIO BiATYKY KOMIIO3UTY. 3alIPOTIOHOBAHO MEXaHIi3M

(dhopMyBaHHS BIOPSAKOBAHOI KBa3inepiognyHoi 30HapHOiI MikpocTpykTypu B komrio3uti KDP:TiO2. BusneHo edexT



3MiHM 3HaKy HeJliHilHOI pedpakuii B cucremi KDP:TiO2 Ta 3anponoHOBaHO HOBUI TUIT CEPEIOBUIL i3 KEPOBAHOIO

HeJTiHITHOI0 pedpakilielo, BKIOYAIYH ii KOMIIEHCAITiio.

2. The thesis is devoted to finding out structure-dependent mechanisms of the creation and transformation of the
subsystem of defects in dielectric KDP family crystals, as well as to establishment of the interaction of
incorporated nanoparticles and organic molecules with intrinsic defects of the dielectric at the formation of
photo-induced response of the heterogeneous (composite) system. Found is the influence of the physico-chemical
crystallization conditions on the formation of morphological defects. It is shown that in the process of -irradiation
stable hole-type color centers are formed in the crystals. The extrinsic mechanism of electrical conduction in KDP
crystals is established to change to the intrinsic one under -irradiation, due to radiation healing of the defects. The
efficiency of the second harmonic generation and the laser damage threshold of KDP crystals with incorporated
urea molecules are found to rise. It is ascertained that resonance excitation of delocalized -system of the dye
incorporated into the matrix of KDP is accompanied with the decrease of the energy threshold of the nonlinear
response of the composite. The mechanism of the formation of an ordered quasi-periodic zonal microstructure in
KDP:TiO2 composite is proposed. The effect of the change of the sign is revealed for nonlinear refraction in the
system KDP:TiO2, and a new type of media with controlled nonlinear refraction, including its compensation, is
proposed.
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