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Pedepar:

1. Y po6oTi gocninKeHo JNiHIAHMAY , KBaAPAaTUYHUI Ta Ky6iuHiN HesiHiltHOo-onTryHi (HJIO) Biaryku 6iosoriyHmx
MapKepiB — TApMOHIYHUX HAHOYACTUHOK ZnO, Ta KOM-TI03UTiB Ha OCHOBI MOHOKpUcTastiB KDP 3 HY meTtanookcunis
TiO2 Ta Al203 npu 36yIKeHHi HellepepBHUM Ta iMITyJIbCHUM JIa3€pHUM BUIIPOMiHIOBaHHSIM. [IpoBeneHo
BHMIipIOBaHHS e(eKTUBHOCTI reHepallii Tpetboi rapmoHiku (I'TT) B kosoigHux cycnensisix HY ZnO 3 BUKOPUCTaHHSIM
METOJIMKY CKaHYBAaHHS MEXi PO-3[i/ly CepeloBNUl ITPY 30y>)KEHH] HC JIa3€pPHUMU iMITyJIbCaMU Ha JOBXUHI XBUJI

1064 um. [lnsgs HY ZnO 3 cepennimu po3mipamu 40-150 HM OTPHMAaHO ITPOCTOPOBO ycepenHeHy eheKTUBHY
cripuiiHaTauBicTb 00ZnO(3)o ~ 10-10 op. CI'CE. [TokazaHo, mo edektuBHicTh ['TT 3pocTae 3i 36ibl1eHHSIM po3mipis HY
Ta J0CSTae JiTepaTypHUX JAaHUX 1151 KpucTasiB ZnO. 3allponoHOBaHy METOAMUKY MO>KHA BUKOPUCTATHU [J1s1 HEe-
PYMHYIOYOI eKCIIpec-iarHOCTUKY KOJIOigHUX cycnensiin HY micind crapii cuHTesy, 3 MeToro xapakrepusauii HJIO

BJIACTUBOCTEN rapMOHIYHMX HAHOYACTUHOK. [I714 aHanisy mexaniamis nigcunenHd HJIO Binryky HY ZnO nposeneHo



CIIeKTpa-JIbHUM aHaji3 Ta gociuigxkeno HJIO BaacTuBOCTi MOHOKpHUCTaiB ZnO 3 pi3HUM BMi-CTOM IE€(EKTIB.
[TokaszaHo, 110 iCHye KOpeJIsLisl Mi>K 3HaYeHHSIMU AifiCHOI Ta ySIBHOI 4acTUH Ky6iuHoi HJIO cipuiiHATINBOCTI 3
naHumu QJI Ta [Y-cnekrpockonii B 06-s1acTi epeKTHUX CMYT, €(PeKTUBHOCTI IIPY>KHOT'O OIITUYHOTO PO3CiI0OBaHHS -
3 KOH-LeHTpalielo gedekTis. JlocaimkeHa epeKkTUBHICTb reHepauii gpyroi rapmoniku (I'II) y moHokpucranax KDP 3
inkopriopoBanumu HY okcupiiB meTasiB. 30kpema nokasaHo, mo BkaoueHHs: HY TiO2, 36inbmye edpextusnicts [T
y kpuctanax KDP:TiO2 na 60% Ta 35 % pJ1s nipaMizianbHOro /Ipu3MaTUYHOrO CEKTOPIB POCTY IIpY 30yAKeHHi pc
Jla3epHMMU iM-TIysibcaMu Ha AoBxuHi xBuiti 800 um. Y KDP:HOA 3 HaHO()i6puiIamMmu HAHOCTPYK-TYpPOBaHOIO
okcurigpokcuny anominito (HOA) oTpumaHo 36inbL1eHHs Ha TOpsAnoK edekTuBHOCTI [II' y opiBHSHHI 3

HOMiHaIbHO YuCTUM KpucTtasioMm KDP npu iMmny-sbcHOMY 30yIKeHHi HC iMITyibcamu Ha 1064 HM.

2. In this work the analysis was performed of optical and nonlinear-optical proper-ties of harmonic nanoparticles -
a new class of biological markers, and composites based on KDP single crystals with incorporated metal oxide
nanoparticles under CW and pulsed laser excitation. Third harmonic generation (THG) efficiency measurements
within interface scan-ning technique for the ZnO NPs colloidal suspensions under ns range laser pulses excitation
at 1064 nm were performed. For the ZnO NPs with mean sizes 40-150 nm it was obtained characteristic spatially
averaged o0ZnO(3)o ~10-10 esu. It was shown that obtained THG efficiencies are increasing with growth of NPs size
and exceeding values for bulk ZnO; estimated data are in a good agreement with data from hyper-Rayleigh
scattering measurements technique and with the reference data for bulk ZnO. The proposed technique can be
applied for nondestructive express diagnostics of NPs colloidal suspensions after synthesis stage in order to
characterize the nonlin-ear optical properties of harmonic nanoparticles, studying the impact of their size and
shape. Characterization of synthesized ZnO NPs, which was deposited from colloidal suspensions of various
solvents, was carried out by the self-action of ps laser pulses at 1064 nm. It was shown that the efficiency of the
refractive and absorptive NLO responses depends on the type of solvent used for the synthesis of NPs. It was
demon-strated that different types of solvents used for the NPs synthesis change the SHG efficiency under fs laser
pulses excitation at 800 nm. For the analysis of NLO response enhancement mechanisms of ZnO NPs, spectral
analysis was performed and the NLO properties of ZnO single crystals with a differ-ent defect content were
studied. It was shown that there is a correlation between the values of the real and imaginary parts of the cubic
NLO susceptibility with the data of PL and IR spectroscopy in the area of defective bands, the efficiency of elastic
optical scattering - with the concentration of defects. The efficiency of second-harmonic generation (SHG) in KDP
single crystals with incorporated metal oxides NPs has been studied. In particular, it was shown that the
incorporation of TiO2 nanoparticles increases the efficiency of SHG in KDP:TiO2 crystals by 60% and 35% for
pyramidal /prismatic growth sectors under fs laser ex-citation at 800 nm. In KDP:NOA with a nanostructured
oxyhydroxide of aluminum (NOA) nanofibers, an increase in the order magnitude of SHG efficiency was ob-tained
in comparison with a nominally pure KDP crystal under ns pulsed excitation at 1064 nm. The prototype of the
device for analyzing the cross section of the elastic optical scattering indicatrices under continuous laser
excitation was designed. The device was tested on a wide class of objects, in particular for nominally pure KDP
single crystals, it was shown that the elastic optical scattering losses at 1064 nm is lower than for KDP:TiO2
crystals with incorporated TiO2 NPs due to the lower concentra-tion of uncontrolled impurities. It was shown that
optical scattering losses in a KDP:NOA single crystal depends on NOA nanofibers concentration. For ZnO single
crystals, high optical scattering sensitivity to defect content was shown due to high polarizability of defective
states and an effective refractive response of photoinduced delocalized carriers.
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