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Ha3sBa erany: OynnamenranbHi OCHOBM HOBUX ONTUYHUX METOZIB i 32C06iB IpeL3iiiHNX BUMIpIOBaHb
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IToyaTok eramy: 01.2017
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Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT
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IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs
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TenedoHn: 380442343243

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)
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dyHIaMeHTaIbHI OCHOBY HOBUX ONTMYHMX METO/IB i 3aC00iB Ipelu3iiHuX BUMipIOBaHb Pi3MYMHNX XapaKTePUCTUK

00'eKTiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Fundamentals of new optical methods and tools for precision measurement of physical characteristics of objects

Pedepat yKpaiHCBKOIO:

[TpoekT npucssiueHni GpyHIaMEHTATbHUM JOCIiI)KeHHSIM B 00J1aCTi J1a3epHoi suHamiky, pisuku GoTOHHNX
KpUCTaJIiB i LUPPOBUI OITUKY, SIKi CIIPSIMOBaHI Ha pO3POOKY i PO3BUTOK ONTUYHUX METOZIB i 3aC00iB /115
IIpeLr3iiiHuX BUMIpIOBaHb (i3MYHMX XapaKTEPUCTUK 00'€KTiB. 3alIpOIIOHOBAHA HOBA 6araTomapoBa MeTas-
IieseKTprYHa HAHOCTPYKTYPA, IO XapaKTePU3yeThCs By3bKUM KyTOBUM BiJIr'yKOM KoedillieHTa BiIO1BaHHS.
3HaliIeHO YMOBHY iCHYBaHHS By3bKUX CIIEKTPaJIbHO-KyTOBUX PE30HAHCIB, ONITUYHI [10JI4 IKUX JIOKaJIi30BaHi B
OCTaHHbOMY Ji€JIEKTPUYHOMY IIApi, i BIZHOCHO IMPOKUX PE30HAHCIB TamMa, 101 SIKUX JIOKaJi30BaHi Ha MeXi
MeTas-AiesIeKTpUK. Po3paxoBaHi i BUTOTOBJIEHI OHOMIPHI PE30HAaHCHI CTPYKTYPU [JIS1 CTBOPEHHS BUCOKOUYYTINBUX
pedpaKkTUBHUX C€HCOPiB. BuBYeHa nonepevHa AMHaMiKa ONITUYHOTO N10J1sl, CTBOPIOBAHOTO B OJHOYACTOTHOMY
J1azepi 3 nomipHUM ynciaoMm Ppenesst. [CHyBaHHS BUXPOBHUX KJIaCTePiB, 110 IOCTIITHO 06epTaloThCsl CIIOHTAHHO B
Jla3epi 3 BUPOIKEHMM 32 YaCTOTOK PE30HATOPOM YMCEJIBHO Ta €KCIIEPUMEHTAIBHO NTOKA3aHO B J1a3€POIOAIOHOMY
IBOXBUJIbOBOMY 3MilllyBajIbHOMY (poTopedpakiiliHOMy OCLIMISTOPI 3 IVIOCKUM A3€PKajIOM MOPOXKHUHA Ta
KOHTPOJIbOBaHa aneprypa. CrioctepexxyBaHa o6epTajbHa AUHAMIKA ABOX-, TPbOX- Ta YOTUPbOX-BUXPOBUX
KJIaCTEPiB MOSICHIOETHCS] B pAMKax 3arajlbHoi MOJieJli HesliHiHOro ) OpMyBaHHS CTPYKTYpU. PO3po6JieHO anroputm
CHHTEe3y BHYTPIilIHbO-PE30HATOPHUX IBOBUMIPHUX (PA30BUX TUPPAKLiHMX €JI€MEHTIB 17151 (OPMYyBaHHS JIa3€PHUX

IIy4KiB i3 3aaHMM IIPOCTOPOBUM PO3IIOLIJIOM IHTEHCUBHOCTI.

Pedepar aHI1iliCbKOIO:

The project is dedicated to fundamental research in the field of laser dynamics, physics of photonic crystals and
digital optics, which are devoted to development of optical methods for precise measurements of the physical
characteristics of objects. A new multilayer metal-dielectric nanostructure characterized by a narrow angular
response of the reflection coefficient is proposed. Conditions for the existence of narrow spectral-angular
resonances, the optical fields of which are localized in the last dielectric layer, and relatively wide Tamm
resonances, the fields of which are localized at the metal-dielectric interface, have been found. One-dimensional
resonant structures for the creation of highly sensitive refractive sensors were calculated and manufactured. The
transverse dynamics of the optical field created in a single-frequency laser with a moderate Fresnel number was
studied. The existence of vortex clusters that constantly rotate spontaneously in a laser with a frequency-
degenerate cavity is numerically and experimentally demonstrated in a laser-like two-wave mixing photorefractive
oscillator with a cavity and controlled aperture flat mirror. The observed rotational dynamics of two-, three-, and
four-vortex clusters is explained within the general model of nonlinear structure formation. An algorithm for the
synthesis of intra-resonator two-dimensional phase diffraction elements for the formation of laser beams with a
given spatial distribution of intensity has been developed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: BaraTomapoBa MeTas-flieJleKTpuYHa PE30HAHCHA CTPYKTYPa ISl Mi/jBUILEHHS

YYTJIMBOCTI CEHCOPIB.

Hazpa HTII auri#icbKo0: Multilayer metal-dielectric resonance structure for increasing the sensitivity of

SENSOrs.

HTII, sixy nepenb6ayasiocsi CTBOPUTH:

IIpuunaH, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi p€3yJIbTaTH: Bupobu TexHiyHi, MeToau, Teopii
FaJIy3b 3aCTOCYBaHHSI: Bupo6HULITBO pePaKTUBHUX CEHCOPIB
PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: 3anpornonoBana HoBa GaraTomapoBa MeTaj-/ieJIEKTPUYHA HAHOCTPYKTYPA, 110 XaPaKTEPUYETHCS
BY3bKMM KyTOBUM BiITYyKOM Koe@illieHTa BifonBaHHS. 3HalIEHO YMOBHU iCHYBaHHSI BY3bKUX CIIEKTPAJIbHO-KYTOBUX
PE30HAHCIB, ONITUYHI I10JI4 IKUX JIOKAJIi30BaHi B OCTAHHbOMY Hi€JIEKTPUYHOMY 1IApi, I BIZHOCHO IINPOKUX
pesoHaHciB TamMma, 101 SIKMX JIOKAJi30BaHi HA MeXXi MeTasl-JieJleKTpUK. Po3paxoBaHi i BUTOTOBJIEHI OLHOMIpHI

PE30HAHCHI CTPYKTYPHU 11 CTBOPEHHS BUCOKOUYYTJIMBUX PEPPAKTUBHUX CEHCOPIB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIiii (Marepiasis,

TEXHOJIOTIl TOIO) 1J151 3a6€e3M1eYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnyins HTII Ha moBKiJjs:
BnpoBaaskennss HTII: He snposamxkeno
ITpakTnyHa peasnisanis HTII
IToyaToK eramy: 01.2023
3aKkiHyeHHs eTamy: 12.2023
Cno>kuBayi npo,uyKuii': [linnpuemcTsa YKpaiHu
IlepcnekTHBHI pHHKH: [lifnpremcTsa Ykpainu
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHsI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€KOHOMiIYHE OOrpyHTYBaHHSI.
IloTeH1iaIbHUE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TePMiH OKYIHOCTi (POKiB):

HoparkoBa iHdpopmauist:



IX. Bi6sriorpadiuHuii onuc

S.G. llchenko, R.A. Lymarenko, V.B. Taranenko, «Using metal-multilayer-dielectric structure to increase sensitivity
of surface plasmon resonance sensor», Nanoscale Res Lett., 2017, 12, 295, IF 3.064. doi: 10.1186 /s11671-017-2073-1

Krasnoshchekov Y A, Yaparov V'V and Taranenko V B 2019 Controlled generation of rotating vector beams in
quasi-isotropic laser Ukr. J. Phys. Opt. 20 1-9

Ye.A. Krasnoshchekov, V.V. Yaparov, V.B. Taranenko, “Generation of rotating multi-vortex laser beams”, Journal of
Optics. - Vol. 22, 2020. doi: 10.1088 /2040-8986 /abc317

Lymarenko R.A., IllIchenko S.G., Taranenko V.B. Topological vortices on dispersion maps of resonant metal-
dielectric coatings. 8th International Conference "Nanotechnologies and Nanomaterials" NANO-2020 26 - 29
August 2020, p. 424.

Ilchenko S.G., Lymarenko R.A., Taranenko V.B. Reflection from nonlinear resonant multilayer structure. 8th
International Conference "Nanotechnologies and Nanomaterials" NANO-2020 26 - 29 August 2020, p. 425.

Ilchenko, S. G., Lymarenko, R. A., Taranenko, V. B., Kyzas, N., Belosludtsev, Types of angular resonances for
multilayer structures under illumination in total internal reflection. Proceedings of the International Conference
on Advanced Optoelectronics and Lasers, CAOL 2019-September,9019534, pp. 157-160

Ostroukh, O. P., Lymarenko, R. A., Taranenko, V. B. Model of wide-aperture laser with intracavity diffractive
element. Proceedings of the International Conference on Advanced Optoelectronics and Lasers, CAOL 2019-
September,9019567, pp. 188-191

Ilchenko, S.G., Lymarenko, R.A., Taranenko, V.B., Kyzas, N., Belosludtsev, A. Multilayer dielectric structure for mode
selection of wide-aperture laser Proceedings of the International Conference on Advanced Optoelectronics and
Lasers, CAOL 2019-September,9019492, pp. 184-187.

X. 3aKJII0YHI BiZOMOCTI

KepiBHHK I0PHIHYHOI 0COOH Tapanenko BikTop bopucosuu
1. ¢.-m. H., 01.04.05

IlepeJtik 0Cci0O-BHKOHABILiB

[npuenko CeitnaHa ['puropiBHa

(k. d.-m. H.)

Kysbmenko Osekcangp Bacuibosud
(. ¢.-m. H., 01.04.05)

JInmapenko Pycian AHaTONOBUY
(x. d.-M. H., 01.04.05)

Octpoyx Onekcanap I[lerpoBuy
®posnos Cepriit Bonogumuposuy

SAnapos Bosnogumup BonoguMuposuy

BignoBigasibHUI 3a HiATOTOBKY JIumapeHko P.A.

00JIiIKOBHX JOKYMEHTIB
Tenedon +38 (044) 272-41-19

PeecTpaTtop



KepiBuuk Bigginy YKpIHTEI wo e

( \ h

BiZIOBiaIbHUM 3a peecTpaliio HayKOBOi gosi o E‘Og\p E‘ﬂ\ﬂi_."_"l‘i
| s:\ D\L‘! ) E *H
misbHOCTI |




