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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0212U002343

Jep>kaBHUH peecTpauiliHUIl HOMeP: 0107U002664

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 09-02-2012

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: EnexktpoHHi, OnTUYHI, HeJliHIHO-ONTHYHI i MarHiTHI BJIACTUBOCTI aKTyaJbHUX MaTepiasiB

€JIEKTPOHHOI TEXHIKU Ta IIPOLIECU B3a€EMOi 3 HUMMU JIA3€EPHOT0 BUIIPOMIHIOBAHHSI.
IToyaToK eramy: 01.2007
3akiH4YeHHs eTamy: 12.2011

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (ado ITIB ¢izuyuHOi 0c00H): IncTuTyT disnkun HAH
YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 525-12-20

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCyBaHHS (THC. IPH.): 11655.2




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EJjIeKTpOHHI, OIITUYHI, HEJIIHITHO-ONTUYHI i MarHiTHI BJIACTUBOCTI aKTyaJIbHUX MaTepiajliB €JIEKTPOHHOI TEXHIKM Ta

IIPOLIECH B3a€MOii 3 HIMH JIa3€PHOTO BUITPOMIHIOBAaHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Electronic, optic, non-linear optic and magnetic properties of advanced materials for optoelectronics and laser

emission interaction with them.

Pedepat yKpaiHCBKOIO:

B pesysbTaTi BUKOHaHHSI pOOOTH BIEpIIE €KCIIEPMMEHTAIbHO BUSIBJIEHO, IO Mif Ji€l0 PEMTOCEKYHIHUX JIA3€PHUX
iMITyJIbCiB BUHMKA€E 3HAKO3MIHHUI 3CYB YaCTOTU IIOBEPXHEBUX IVIA3MOHIB HAHOYACTOK Mifi. Llel 3cyB MoB'a3aHni 3
edextom Keppa Ta BIJIMBOM IJIa3MU BiJIbHUX HOCIIB, FeHEPOBAHUX MTPU 6araTo GOTOHHUX IIEPEX01aX B
NlieJIeKTPUYHIN MaTpuIli B OKOJIi HAHOYACTOK. Po3po6ieHo rosorpadiydi opraHo-HeOpraHiyHi HAHOKOMITO3UTH 3
BHUKOPHUCTaHHSIM HaHouyacTok TiO2, ZrO2, SiO2, BurotossieHi e(eKTUBHI N1epioguyHi CTPYKTYpH Ha ix ocHOBI. Ha njux
CTPYKTypax cTBopeHo P33-7na3epu 3 4aCTOTHO Nepeby0BaHOIO reHepaliielo. BusBieHu BUCOKUI KyOiYHUN
HeJIHIMHUI BiATryK B NIOJIiMEPi HAa OCHOBI €MTOKCUAHY 3 aMiHOA306€H30JI0M Y IIMPOKOMY YaCOBOMY J1iara3oHi Bif,
HaHOCEKYHJ, 10 FOJH. BCTaHOBIEHO MEXaHi3MU HEJiHIMHOCTI. EKClIeprMeHTaIbHO IT0Ka3aHO MOSKJIMBICTD 3aIUCY
Ha IbOMYy MaTepiaii e(peKTUBHUX CKaJSIPHUX i BEKTOPHUX rojiorpam. BcTaHoBieHi egekTu arperatiii ByrjieneBux
HaHOTPYOOK B HEMATUYHOMY PiKOMY KPUCTaJli, iX BIIJIUB HAa XapaKTep pO3CisSHHA CBiTJa. B cucTtemi IUNONbHUX i
KBaJPYIOJIbHUX YaCTUHOK, PO3MIIIEHUX B PiIKOMY KPUCTAaJli, peali30BaHO BEJIUKY KiJIbKiCTb IBOBUMIPHUX I'PATOK 3
pizHUMU nepiofaMu, cUMeTpielo Ta KoedillieHTaMy 3alI0BHEHHSI, [IEPCIEKTUBHUX [1JIs1 3aCTOCYBaHb Y
¢doroHini.CuHTe30BaHi Ta gociigKeHi HOBi poTopedpaktuBHi Kpuctanu CdHgMnTe, sieroBani BaHafieM, 4y T/IUBi B
omwkHil [4 o6aacti (0,9-1,8 MKM), IepCIIEKTUBHI /1711 CTBOPEHHS aJANTUBHUAX CEHCOPIB, HEOXOJIOIPKYBAaHUX
doronerekropiB 6skHBOTO Y BUTPOMIHIOBaHHS, JTa3€PHUX BiOpomeTpiB. PO3po6iieHo mipoeneKTpuyHuil
BMMIipIOBa4 €HEPTil iMITyJIbCHOTO JIa3€pHOrO BUIIPOMIHIOBaHHS. BUKOHaHA po60Ta AEMOHCTPYE NIepeloBUil PiBEHD
IOCIIiIKEHD, aKTYyaJIbHICTh Ta HOBU3HY OTPUMAHUX PE3YJIbTATiB Ta BEJIMKUN MOTEHLaJ iX IPAaKTUYHOTO

3aCTOCYBaHHSI.

Pedepar aHr1ilicbKOIO:

For the first time it was experimentally shown that the resonant surface plasmon frequency in Cu nanoparticles
exhibits sign changed shift under femtosecond laser pulse excitation. The shift is connected with Kerr effect and
free electrons heated as a result of multi photon transitions in a dielectric matrix surrounding metal nanoparticles.
Holographic organic-nonorganic nanocomposites based upon TiO2, ZrO2 and SiO2 nanoparticles were developed.
Effective periodic structures have been synthesized using these composites. Distributed feedback lasers with the
tuned oscillation frequency have been created on the basis of these structures. High third order nonlinear
response has been observed in an epoxy-based polymer modified by azo-dye with the time response in the wide
range from nanoseconds to hours. The nature of the nonlinearity has been determined. Effective scalar and vector
holograms were shown to be recorded in this material. Effects of carbon nanotubes aggregation in a nematic liquid
crystal and their influence on the light scattering character were studied. Large number of two dimensional
gratings with different periods, symmetry and fill factor were realized in the system of dipole and quadruple
particles which is perspective for the application in photonics. New photorefractive crystals CdHgMnTe doped
with V sensitive in IR spectrum range (0,9-1,8 m) were synthesized and studied. These crystals are perspective for
adaptive sensors, not cooled near IR photo detectors, laser vibrometers. Pyroelectric laser pulse energy meters
were developed. The studies and developments carried out in the framework of this project are contemporary
leading edge investigations giving new important results with perspective practical applications.

Inpexc YIK: 548:537.621;538.955-405;539.21:537.621, 535:343.2;525:530.182;548:537.621; 538.955-



405;539.21:537.621; 548:537.611.44
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Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeTo/ BUKOPUCTaHHS BilaMEHTHOI CTPYKTYPH (PEMTOCEKYH/JHOTO IMITyTIbCY IS
KOHBEpCii 4aCTOTH, CTUCKAHHA iIMITyJIbCY, TeHepallil BUIIMX FapMOHIK, TeéHepallii TeparepLoBoro BUIPOMiHIOBaHHS,;
METO/, 32CTOCYBAaHHS MarHiTOONITUYHUX PE30HAHCIB KOTEPEHTHOTO MIOJIOHEHHS HACEJIEHOCTI B SIKOCTi penepis
YaCTOTH Ta AATYMKIB MarHiTHOTO I10JI5I; HOBi OPraHO-HEOPraHiyYHi HAHOKOMIIO3UTH JIs1 CTBOPEHHS
BHCOKOe(EKTUBHUX MiKpoJa3epiB 3 IepeOyA0BOI0 YaCTOTU Ta HU3bKMM [TOPOrOM IeHepallii; MeToJ, 3arncy
e(eKTUBHUX CKaJISIPHUX i BEKTOPHUX IOJIOTPaM B IOJIIMEPAX HA OCHOBI €MIOKCUY 3 aMiHOA300€H30JI0M; METOIMKA
17151 TAOOPATOPHOTO BUTOTOBJIEHHSI KOMiPOK 3 PiTKUMU KPUCTAJIaMU, SIKi MTPALIOIOTh SIK ONTUYHI eJIeMEeHTH, 31aTHi
eeKTUBHO KepyBaTH NoJIsipy3alieto Ta (pa3oro ONTUYHUX XBUJIb; METOJ, BUKOPUCTAHHS B (OTOHILi ABOBUMIPHUX
rPaToK B CUCTEMI KOJIOIZHMX YaCTUHOK B PIIKOMY KPUACTAJli; HOBI IBUAKOAiI04i (poTOpeppaKTUBHI
HaMiBIPOBIIHUKOBI MaTepiajyu s ONTUYHUX i 6iOMeIUYHNX 3aCTOCYBaHb; CIIOCI6 BUMIpIOBaHHS eHeprii iMmysbciB

OITUYHOTO BUIIPOMIHIOBaHHS Ta NPUCTPIN AJ1s1 NOro peasnisauii - mipo

Hazpa HTII aHrsiicbKoI0: The method of femtosecond laser pulse filament structure using for frequency
conversion, pulse narrowing, high harmonic generation, terahertz radiation generation; the method of using the
magneto-optical resonances of population coherent trapping as a frequency markers and magnetic field detectors;
new organic-nonorganic nano composites high efficiency micro-lasers manufacture with frequency tuning and
low oscillation threshold; the method for effective scalar and vector hologram recording in the epoxy based
polymers modified by azo- dyes; the method for liquid crystal cells laboratory manufacturing to be used as optical
elements for effective control of light waves polarization and phase; the method of using in photonics two-
dimensional gratings in a system of colloidal particles in liquid crystals; new fast photorefractive semiconductor
materials for optical and biomedical applications; the method for pulsed optical radiation energy measuring and a
device for its realization - pyroelectrical USB joul

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

T'asy3s 3acTOCyBaHHSI:

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Meron Bukopucrants GeMTOCEKYHIHOTO IMITYJIbCY /17 TeHepallii BUIMX TapMOHIK. MeToy
3aCTOCYBAaHHS MarHiTOONTMYHUX pe30HaHCiB. HoBi Marepianu 151 BUCOKOE(EKTUBHUX MIiKPOJIa3epiB 3
nepeby0BOI0 YaCTOTU. MeTo[1 3anncy CKaAsIPHUX i BEKTOPHUX T0JIOTpaMm B NoJliMepax. MeTouka BUTOTOBJIEHHS
KepPYyI04UX ONTUYHUX €JIEMEHTIB. MeTo/l BUKOPUCTAHHA B POTOHIlli ABOBUMIPHUX I'PATOK B CUCTEMI KOJIOIZHUX
yacTuHOK. HoBi poTopedpakTuBHi marepianu AJ1s1 ONTUYHUX | 6ioMeInYHuX 3acTocyBaHb. [lipoenexktpuyni USB-

JIPKOYJIBMETPU.
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': LIEHTp KoJjleKTMBHOro KopuctyBaHHsg HAH Vkpainu npu 1® HAHY "Jlazepuuit

dbemMTocekyHIHUN KomIeKc", [HcTUTyT (isuky HaniBnpoBinHUKIB iM. B.€.JlamkapboBa, IHCTUTYT (Pi3uku



KOHJIEHCOBAaHUX CUCTeM, [HCTUTYT MeTanodisuku iM. I'.B. KypaioMoBa, a Tako>XK MO’KHa PEKOMEHAYBaTU 110
BKJIIOUEHHS B JIEKLilHI Kypcu 3 j1a3epHOi Qi3nku, HaHO(DI3MKY i HAHOTEXHOJIOTIH, 110 YuTalThes cTyneHTam KHY im.
T. [lleyenka i HTYY "KIII".

IlepcrieKTHBHI PUHKH: YkpaiHa, 3apy6ixkHi KpaiHu.
XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HafAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:
IloTreH1iaIbHU O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI T€PMiH OKYIHOCTI (POKiB):

JopaTtkoBa iHdpopmamist:
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(heMTOCEKyHAHBIMU Ja3epHbIMU iMnysibcaMu. [Tucsma B JKOTO. - 2008. - T. 88, Boin. 1. - C.46-49.; 1.B. BioHchKui,
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CTuMyIMpOBaHHOE CBETOBOE JaBJIeHUE NIPY HEaANa0aTUYeCKOM B3aUMO/IEICTBUM aTOMA C T10JIEM BCTPEYHBIX
4aCTOTHO-MOZYJIMPOBaHHbIX BOJIH. [Tucbma B XKDTO T. 86, c. 868 (2007).; M.B.I'pomosuii, B.I.PomaHeHKo,
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J.Stumpe , V. Ksianzou, S. Schrader. Distributed feedback lasing in dye-doped nanocomposite holographic
transmission gratings. J. Opt., 13, 035709 (2011).; E.A.Tikhonov, G.M.Telbiz. Spectroscopic manifestation of dye pair
interactions at high concentrations in structurally organized SiO2 films. LCMC, vol.535, No.1,pp.82-93, 2011;
A.A.Borshch, M.S.Brodyn, V.I.Volkov, V.R.Lyakhovetskii, V.V.Chornyi, A.S.Kutsenko. Vector holograms recorded in
epoxy based polymer with 4-aminoazobenzene by pulsed laser light. Mol. Cryst. Lig. Cryst., vol. 467, pp. 227-234,



2007. ; I.Pritula, V.Gayvoronsky, Yu.Gromov, M.Kopylovsky, M.Kolybaeva, V.Puzikov, A.Kosinova, Yu.Savvin,
Yu.Velikhov, and A.Levchenko. The Effect of Thermal Treatment on Linear and Nonlinear Optical Properties of
Dye-Doped KDP Crystals. Funct. Mat. 15 (4), 561-568. (2008); 1.Pritula, V.Gayvoronsky, Yu.Gromov, M.Kopylovsky,
M.Kolybaeva, V.Puzikov, A.Kosinova, Yu.Savvin, Yu.Velikhov, A.Levchenko. Linear and Nonlinear Optical Properties
of Dye-Doped KDP Crystals: Effect of Thermal Treatment. Optics Communications(2009) 282, 1141-1147.; A.
[Mamunxuit, C.M. Ps6yeHko. O6 371€eKTpUYeCKOil aKTUBHOCTY CBEPXTEKY4ero resivs npy Bo30y>KIeHUU B HEM BOJIH
Broporo 3Byka. ®HT, T.33, N21, c.12- (2007).; Yu.V. Cherpak, V.O. Moskaliuk, A.V. Semenov, V.L. Svetchnikov, C.G.
Tretiatchenko, V.M. Pan. Thickness dependence mechanisms of the critical current density in high-Tc cuprate
superconductor films. Supercond. Sci. Techn., v.20, N2 12, 1159-1164 (2007).; Yu.V. Cherpak, V.L. Svetchnikov, A.V.
Semenov, V.O. Moskaliuk, C.G. Tretiatchenko V.S. Flis, V.M. Pan. On a mechanism of the critical current density
thickness dependence in HTS cuprate epitaxial films. J. Phys.: Conf. Series., v.97, N¢ 1, 012259, 8 p (2008).; T..
Koanbuyk, M.I1. Yepaomopewn, C.M. Psa64enko, D.A. [Tamuukuii, A.B. CeméHoB. OCOOEHHOCTH TeMIIEPATYPHBIX U
MarHuTOIO0JIeBbIX 3aBUCUMOCTEN KPUTUUECKO! TIJIOTHOCTHY TOKA BOJIM3Y KPUTUYECKO TeMIIEPaTypbl B TOHKUX
nnéHkax YBa2Cu3O7- . ®HT, 1.36, N2 1, 101-114 (2010).; V. I. Vasil'ev, V.G. Denisenko, R. I. Egorov, V.V. Slyusar, M.S.
Soskin. Optical diabols in singular laser beams. Quantum Electronics. - 2008. V. 38, N2 3. - P. 239-244.; M. V.
Vasnetsov, V. A. Pas'ko, M. S. Soskin. Optical elements based on phase polarization gratings. Ykp. ®is. )KypHai. 55,
1261-1267 (2010).; R. I. Egorov and A. D. Kiselev. Conoscopic patterns in photonics band gap of cholesteric liquid
crystal cells with twist defects. Applied Physics B 101, 231-234 (2010).; I.Musevic, M.Skarabot, M.Ravnik, U.Tkalec,
A.Nych, U.Ognysta, V.Nazarenko, S.Zumer. Optical manipulation of nematic colloids: Wires, superstructures, and
2D crystals. Proceedings of SPIE. - 2008. - Vol. 7038. - P. 70381A.; U. M. Ognysta A. B. Nych, V.A.Uzunova,
V.M.Pergamenschik, V.G.Nazarenko, M. Skarabot, I.Musevic. Square colloidal lattices and pair interaction in a
binary system of quadrupolar nematic colloids. Phys. Rev. E. - 2011. - Vol. 83. - 041709.; V.Syromyatnikov, I.Pomaz,
A Verbitsky, Ya.Vertsimakha, S. Nespurek, S.Pochekaylov. Photosensitive In Wide Spectral Region Composites
Based On Polyphenylenevinylene. Semiconductor Physics, Quantum Electronics & Optoelectronics, 2009. V. 12, N
1. P. 01-07.; Yu.P.Gnatenko, P.M.Bukivskij, Yu.P.Piryatinski, I.O.Faryna, O.A.Shigiltchoff, R.V.Gamernyk.
Spectroscopic study of V doped HgCdMnTe bulk crystals as near-infrared materials for optical applications.
Applied Physical Letters, V.95, N2 11, 112109 (2009).; M. L. I'punierko O. O. Ko63ap, 0. B. [Tomo3os, M. I'. CocHih, JI. I.
XupyHeHKo. EQeKkTUBHICTb B3aeMO[ii MiXXBY3€JIbHOTO BYIJIELIO 3 KUICHEM, OJIOBOM i ByIJIELIEM 3aMillleHHS B
onpomineHomy kpemHii. YOXK. 2 2010. ? T. 55, N2 2. ? C. 222-227.; V.F. Kosorotov, L.V. Shchedrina. Production
methods of induced pyroactive structures with functionally significant properties. Functional Materials, 18, N2 2,
211-215 (2011).; B.I'. ymko, JI.B.JleBam, B.C.JIucenko, }0.I'"IlTymuncekuit, O.A.PocHoscekuii, B.C. Pagpko, B.B.
Camoiinos. [lipoeeKTpUYHU IKOYJIbMETP iMITyJIbCHOTO JIA3€PHOTO BUNIPOMiHIOBaHHA. Hayka Ta iHHOBalii.
T.6.N25.¢.50-54 (2010).



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK IOPHANYHOI 0COOH Sluenko Jleoin [leTpoBuy

IlepeJtik 0Cci0O-BHKOHABIIiB
Brioncekuit IBan BacuiboBud
Bpoayn Muxanino CeMeHOBUY
BacHenoB Muxaino BacunboBu4
BoskoB BnanuciaB IBaHOBUY
laBopoHCchKUY Bosmogumup SpocnaBoBuy
I'marenko [Opii [laBnoBuy
IMuUTpyK Irop Mukosnanosuy
3y6pinin Mukosa I'ni6osud

Kapan BikTop MukosaitoBuy

Kypuk Muxaitno BacuiboBud
JIsixoseupkuit Bomogumup PomaHoBuy
Hazapenko Bacunb 'enagniiioBuy
Herpiiiko AHartosii Muxaniosud
Hwuy Anppiii borganosuy
[Tamumubkuil EpHECT AHATOIbEBUY
Psa6uenko Cepriit MuxaisoBuy
Camoinos Bosogumup bopucosud
Cemenos Onekciil BomoguMuposuy
CmipnHosa TetssHa MuKoJaiBHa
Cockin Mapart CamyinoBuy
TuxoHoB €BreH OnekcaHIpoOBUY
XipyHenko Jliogmuia [BaHiBHa

Sluenko Jleonin [TetpoBry
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00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpaTtop

KepiBnuk Bigginy YKpIHTEI, mpo €

=
)

BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

%
e
A11JIbHOCT1 e



