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The results of experimental studies aimed at studying the optical cubic and quadratic nonlinearity of
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presented. Creation of new broadband limiters of intensity of laser radiation and the study of percolation
processes of excitons in nanostructures of semiconductors II-VI are presented as well.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII yKpaiHCBKOIO: MeTou: ONTUManbHOTO PO3KpoIo Kpuctasnis KDP npu cTBOpeHHi
IIMPOKOANEPTYPHUX IEPETBOPIOBAYIB YACTOTU MOTY>KHOTO JIa3€PHOTrO BUITPOMIHIOBAHHS 3 METOIO 3al100iraHHs
doToinmyKOBaHOTO 30ypeHHS Oro aMILIiTygHOTO rpodisio Ta pazoBoro ¢ponTy; nigcuneHHs HIIO Bigryky
kpucrasni KDP 3a paxyHOK iHKOpPIIOpYBaHHS HAHOYACTUHOK OKCUTILPOKCUAY QJIIOMiHIIO0 B MaTPHULIIO KPUCTAJIIB [0
KoHLeHTpauii 10-4 mac.%; mBUAKOI Ta HEPYMHIBHOI AiarHOCTUKU CTaHY IIOBEPXHI ME30IIOPUCTOr0 KPEMHIIO, 110
6a3yeTbCsl HA CAaMOBILIMBI iIMITYJIbCHOTO JIA3€PHOTO BUIIPOMIHIOBaHHS; OITUYHOTO OOMEXKEHHSI JIA3€PHOTO
BUINPOMIHIOBaHHS B HAHOKPUCTAJIiYHOMY SiC 32 paxyHOK HEJIHIMHUX [TOTJIMHAHHS Ta PO3CisSIHHS; OJlep>KaHHS
BEJIUKOI ONITUYHOI HeJIiHIHHOCTI TOHKUX IJIiBOK MeTanookcupis (Fe203, Cr203) ocamkeHnx C1ocob0M Ja3epHoi
absisnii Ha CKJISIHI NiJKJIaIKY; OJepKaHHS FiraHTChbKOI ONTUYHOI HEJIHIMHOCTI Y BIOPSIKOBAHUX Ta
HEBIIOPSIKOBAaHUX OCTPIBLEBUX ILJIiBKAax 30JI0Ta Ta Cpibsa npyu pe30HaHCHOMY Ta HEPE30HAaHCHOMY 30y IKeHi;

OJlep>KaHHs KBAHTOBUX 00'€KTIiB B TPAAULIMHNX TPbOXBUMIPHUX (00'€MHNX) Ta HETPaAULIiHUX (chep

Hazpa HTII aHrsi#icbKoI0: The methods of: optimization of the KDP single crystals cut for the wide aperture
frequency converters fabrication with reduced laser beam spatial and phase profiles distortion; the KDP single
crystals NLO response enhancement due to the incorporation of nanostructured oxyhydroxide of aluminum for
concentrations up to 10-4 wt.%,; the fast and nondestructive diagnostics of mesoporous silicon surface conditions
based on self-action of pulsed laser radiation; optical limitation of laser radiation in nanocrystalline SiC due to
nonlinear absorption and scattering; obtaining a large optical nonlinearity of thin films of metal oxides (Fe203,
Cr203) deposited by a method of laser ablation on a glass substrate; obtaining a giant optical nonlinearity in
ordered and disordered island films of gold and silver at resonant and nonresonant excitations; realization of
traditional (bulk) third order quantum objects as well as nontraditional (two-dimensional, spherical surfaces) low
dialectical media; development of tech

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

T'asy3s 3acTocyBaHHSI: 72.19.

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Meron ontumansHoro poskpoio kpucranis KDP. Merog migcunenns HIIO Biaryky kpucrasis KDP
(KDP:HOA). MeTog, HepyIiHiBHOI [jiarTHOCTHMKY CTaHy [TOBEPXHi ME30IOpUCTOro Si. MeToz, ofep>kaHHsI OITUYHOTO
obMesxeHHs B HaHO-SiC 3a paXyHOK HEJIiHITHOTO [TOTJIMHAHHS i PO3CisSIHHS. MeTOoM, OTpUMaHHS BEJIUKOi
HeJIHINHOCTI MeTanmiyHuX (Au, Ag) i MetanokcuaHux (Fe203, Cr203) nniBok. BoOCKOHaneHHsI MeTOLy nepeaadi
eHeprii eJIeKTPOHHOTr0 30yI’)KeHHS Mi’K KBaHTOBUMH 00'ekTamu. Bukopucranus metopis JICK i cnekTpockorii 1jis

XapakTepu3aalii MOJIEKYJISIPHUX PiivH [1pY HAOJIMKEHHI 1O TEMIIEPATyPU CKIyBaHHSI.
ConiannbHO-eKOHOMIYHA cipsimoBaHicTs HTII:
Bnsiue HTII Ha mOBKijIs:
BnposagskeHHst HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy: 5 pokis.
3aKiHYeHHs eTamy:

Cno>kuBayi npo,quI.li'l': IHCTUTYT MOHOKpHUCTaiB, IHCTUTYT (Pi3uKM HaliBIPOBiNHUKIB iM. B.€.Jlamkapbosa,

IncTutyT TeopetuyHoi ¢isuku im. M.M. Boromno6oBa, IHcTuTyT Mmetanodisuku im. I.B. KypaiomoBa, a TakoK MOKHA



PEKOMEHYBaTU N0 BKJIIOYEHHS B JIEKLiMHI Kypcy 3 HAaHO(Di3UKY i HAHOTEXHOJIOTIH, 110 YUTAIOThCS CcTygeHTaM KHY
im. T. llleBuyenka i HTYY "KIII".

IlepcrieKTHBHI PUHKH: Ni/iIIPMEMCTBA €JIEKTPOHHOI TIPOMHUCIIOBOCTI.
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V.VDoroshchuk, S.A. Alekseev, V.V.Lysenko, M.S. Brodyn, V.Ya.Gayvoronsky "Impact of water adsorption on
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Multian, A.V.Uklein, A.N.Zaderko, V.O.Kozhanov, O.Yu.Boldyrieva, R.P. Linnik, V.V.Lisnyak, V.Ya.Gayvoronsky
"Synthesis, characterization, luminescent and nonlinear optical responses of nanosized ZnO." Nanoscale Research
Letters 12 (2017) 164 (8 pp.); A. Popov, A.V.Uklein, V.V.Multian, I.M.Pritula, P.I.Budnyk, O.Khasanov,
V.Ya.Gayvoronsky "Nonlinear optical response of the KDP single crystals with incorporated TiO2 nanoparticles in
visible range: effect of the nanoparticles concentration.” Functional Materials 24(1) (2017) 5-10; V.V. Multian,
F.E.Kinzerskyi, A.V.Vakaliuk, L.M.Grishchenko, V.E. Diyuk, O.Yu.Boldyrieva, V.0.Kozhanov, O.V.Mischanchuk, V.V.
Lisnyak, V.Ya.Gayvoronsky "Surface Response of Brominated Carbon Media on Laser and Thermal Excitation."
Nanoscale Research Letters 12(2017) 146; M. Brodyn V.Volkov V.Lyakhovetsky V. Rudenko V.Styopkin "Femtosecond
optical nonlinearity of Au nanoparticles under their excitation in nonresonant relative to surface plasmon
conditions" Appl. Phys. B, vol.111 (2013) pp.567-572; A. A. Bop, B.H.Ctapkos, B./. Bosnkos, B.M.Pynenko, A.1O.
Bosipuyk, A.B. CeMeHOB "D deKTsl ONITUYECKOrO OTPaHUYEHNS B TOHKMX HAHOCTPYKTYPHPOBAHHBIX I1JIEHKAaX
Kap6uzga kpemHus" KeaHtoBas DneKkTpoHuka, Tom 43, N212, (2013) c. 1122-1126; [1.M. Tomuyk, M.C. BponuH,
B.L.BosikoB, B.P.JIsaxoBeubKuil. "OnNTHUYHA Ky6i4HA HEJHIAHICTb HAHOCTPYKTYP 6y1aropoaHuii metanis" YOIK. Orasau.
T.8, N21 (2013) cTp. 50-69; S.A. Mulenko, V.I.LRudenko, V.R.Liakhovetskyi, A.M. Brodin, N.Stefan "Large third-order
optical nonlinearities in iron oxide thin films synthesized by reactive pulsed laser deposition" Optical Materials,
Volume 60, (October 2016) P. 123-127; M.S. Brodyn, S.A.Mulenko, V.I.Rudenko, V.R.Liakhovetskyi, M.V. Volovyk,
N.Stefan "Cubic Optical Nonlinearity of Thin Fe203 and Cr203 Films Synthesized by Pulsed Laser Deposition" Ukr.
J. Phys. Vol. 61, No. 6 (2016) pp. 501-507; A.A. Borshch, M.S. Brodyn, V.N.Starkov, V.I.Rudenko, V.I.Volkov,
AYu.Boyarchuk, A.V. Semenov "Broadband optical limiting in thin nanostructured silicon carbide films and its
nature" Optics Communications 364 (2016) 88-92; V.I. Styopkin, V.Liakhovetskyi, V. Rudenko "Using nanosphere
lithography for fabrication of a multilayered system of ordered gold nanoparticles” Semiconductor physics,



quantum electronics and optoelectronics, 20 (2), (2017) P. 240-245; M.B. Bounap, M.C. BponuH, H.A. MaTBeeBCchKa
"KBaHTOBO-pO3MipHUI1 edeKT Ta IEePKOJISLisl EKCUTOHIB y IOPYBaTHX i HEYTOPSAKOBAHMX IIJIiBKaX HA OCHOBI
cepruyHUX eJIeMEHTIB TuIy "g1po /obosoHKa"." YOXK, T.60, N7 (2015) c. 649-656; H.B. bBonnaps, M.C. bponuH, A.M.
Bponun H.A. MaTtBeesckast "®oTosoMruHeCceHIUS 1 KOH(PAUMEHT 5KCUTOHOB B TOPUCTBIX HEYIIOPSAOYEHHBIX
nneHkax" OTII, 1.50, B. 3 (2016) c.369 - 376; M.B. Bonnap, M.C.bponun, H.A.MaTtBeeBceka , T.I'. BeiiHUK
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KBaHTOBUMM Toukamu" YOXK, 1. 62, N210 (2017) ¢.868 - 876; J. Baran, N.A.Davydova, M. Drozd, E.A.Ponezha,
V.Ya.Reznichenko "Nature of the dynamic crossover in orthoterphenyl" Ukr. J. Phys., V. 59 (2014) P. 294; J. Baran,
N.A.Davydova, M. Drozd. "Polymorphism of Triphenyl Phosphite" J. Chem. Phys., V. 140 (2014) P. 104512; J. Baran,
N.A. Davydova, E.A. Ponezha. "Structural changes during the glaciation process in the molecular liquid triphenyl
phosphite" J. Mol. Liquids., V. 221, (2016) P. 768; L.M. Babkov, J.Baran, N.A.Davydova, L.V. Ivlieva, E.A.Ponezha,
V.Ya.Reznichenko "Infrared spectra of triphenyl phosphite and their interpretation on the basis of quantum
chemistry calculation" Ukr. J. Phys., V. 61 (2016) P. 471; J. Baran, N.A.Davydova, M. Drozd, O.S.Pyshkin, A.M.Yaremko,
Yu.A. Romanjuk "Effect of temperature on the low-frequency Raman spectra of two polymorphs of 4-
bromobenzophenone.” J. Mol. Structure., V. 1126, (2016) P. 154.

X. 3aKJII0YHI BiZOMOCTI

KepiBHHK I0PUAUYHOL 0COOH sAnenko Jleowis IleTposuy

IlepeJtik 0Cci0-BHKOHABILiB
Bonpap Mukosna Bosrogumuposuy
Bopi AHarosiit OnekcangpoBuy
Bpoayn Muxaiino CeMeHOBUY
bynnuk Iletpo IBaHoBUY

BonkoB BnanuciaB IBaHOBUY
l'anBopoHCchkUM Bosogumup SpocniaBoBuy
Jasuposa Hapist OnexkcangpiBHa
JKapkos IBau ITaBnoBuy

JIsixoBeubkuil Bonogumup PomanoBuy
MynbTsaH Bosopumup BikropoBry
[Tortos Onekcangp CeprioBud
Pesniuenko Biosierra fIkiBHa

Pynenko BanenTtuH IBanoBUY
Cadponos Bitaniit BikropoBuy

Ykzein AHnpiit BosoguMuposuy

BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedpon

PeecTpartop
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