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I. 3arasibHi BimOMOCTI
Jep>kaBHUH peecTpaniliHUI HOMep: 0123U101043
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 13-02-2023

I1. IlizcTaBa AJis IpOBeAEHHS POOIT

IlincraBa ojist npoBemeHHs JiP: 34 - norosip (3aMOBJIEHHS) 3 LIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0IpKeTHUX KOIITiB Ha rmposeneHHs HIIJIKP)
Hanpsam ¢inancyBaHHS: 2.1 - pyHmameHTasbHI DOCTiIKeHH ()

Ikepesia piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kop, nporpamHoi kinacudikanii Bupgatkis i kpeguryBaHHs (KITKBK): 6541030

Y Tomy 4HcCIIi 10 pOKax:

2023 2327.165 Tuc. rpH.
2024 2987.000 Tuc. rpH.
2025 3286.000 Tuc. rpH.
2026 3615.000 Tuc. rpH.
2027 3976.000 Tuc. rpH.
3aranpHu# 06car piHaHcyBaHHS: 16191.165 TuC. TpH.

I11. BizomocTi npo 3amoBHuKa [IiP

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0cooH (a60 ITIB ¢izmyHOi 0c00H): HauioHanbHa akagemis Hayk
Ykpainu

Kopg 3a €IPIIOY: 00019270

Micue3HaxoaKeHHS: BYJ1. Boslomumupceska, 6yx. 54, M. Kuis, 01601, Ykpaina

dopma By1acHoOCTI:

Cdepa ynpaBiiHHS: [Ipesunis HaujoHanbHoi akagemii Hayk Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opraHisamii:

Tenedon: 380442343243

IV. Bimomocri npo BukoHaBus JIiP



IloBHE HaMEHYBaHHS IOPHIAHYHOI 0coou (a6o ITIB ¢pisumyHO0i 0cO6H): IHCTHUTYT PisnKku

HanjjonasnpHoi akagemii Hayk YKkpainu

Kopg, 3a €APIIOY: 05417302

Micuesﬂaxo,rm(el-lﬂﬂ: npocnekt Haykuy, 6ya. 46, m. Kuis, 03680, Ykpaina
dopma BiracHoCTI:

Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaitu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 380445251220, 380445251589

V. BimomocrTi npo cniBBUKoHaB1 s JIiP

VI. Bigomocri npo [JIiP
Ha3zBa po6oTH yKpaiHCBHKOIO:

Po3po6ka i JocinkeHHs: MeToliB GOPMYBaHHS JIA3€PHUX IIy4KiB 3 KEPOBAaHUMHU [IPOCTOPOBO-4aCOBUMU

XapaKTEPpUCTUKaMU

Ha3sBa po60oTH aHIJIiHCHKOIO:

Development and research of methods of forming laser beams with controlled spatio-temporal characteristics

MeTta po60TH YKpPaiHCBHKOIO:

Merta poboTu nosisirae y po3po61ii Ta LOCiIP)KeHHI HOBUX METOJiB yIIPaBJliHHS [IPOCTOPOBO-4aCOBOIO CTPYKTYPOIO
JIa3€pHOTO BUIIPOMiHIOBaHHS 3 MKOPMCTAaHHSM HAaHOCTPYKTYPOBAaHUX AUPPaKLUiMHUX Ta HEJIiHIMHUX MaTepiaiB
yCcepeVHi IIMPOKOANEPTYPHUX JIA3€PHUX PE30HATOPIB. [IJ1s1 HOCSATHEHHSI METU poO0TH OyIyTh BUPIlEHi HACTYIIHI
3aBaHHS ) 6yAyTh BUBYEHI I'PAaHUYHI MOKJIMBOCTI 361/1b1IIEHHS SICKPABOCTi JIa3€pPHOr0 BUIIPOMIHIOBAaHHS 32
PaxyHOK KyTOBOi QinbTpallii TpUBUMiIpHUX POTOHHUX KPUCTAJIB Ta eeKTy cynepkosimanii qudpaxuiinux
MeTaz3epKal; 6) OyayTb po3po6JieHi HalBY3bKOCMYTOBi CIIEKTPAJIbHO-KYTOBI (PiIbTPU Ha OCHOBI 3a[IPONIOHOBAHUX
aBTOpaMU IIPOEKTY MeTal-IieJeKTPUYHUX 6araTomapoBUX HAHOCTPYKTYP, SIKi 3MOXKYTb 3HAITU 3aCTOCYBAHHS Y
6araTb0X ONTUYHUX CUCTEMAaX, TAKUX K aTMOC(EpPHi Jlifapu, ONTUYHI CEHCOPH, aCTPOHOMIUHI TeJIeCKOIU Ta 6arato
iHImNKX; B) 6yAYTb NOCIiIKEHI MOXKJIMBOCTI CUHTE30BaHUX AU(PPaKLifHNAX €J1I€MEHTIB [1J11 BHYTPilIHbOPE30HATOPHO]
IIPOCTOPOBO-KYTOBOI KOPEKIIii JIa3€PHOTO BUIIPOMiHIOBAHHS; I') OyIyTh CTBOPEHI JIa3epH, Ki FEHEPYIOTh IYYKU 3
006epTOBMMH 6araTOBUXPOBUMH CTPYKTYPaMHU, a TaKOX OyIyTb CTBOPEHI TeXHIUYHi MOKJIMBOCTI yIIpaBiliHHA iX
TOIOJIOTIYHOIO CTPYKTYPOIO, IHTEHCUBHICTIO i I1OJISIpU3aL[iliHUM CTaHOM (TaKi Jla3epy NpeLCTaBIsIOTh iHTEpec IJ1st
ONTUYHOTIO YIIPaBJiHHS IPOCTOPOBUM IOJIOKEHHSIM MIKPOYaCTUHOK i 1711 CUCTEM ONTUYHOTO 3B'I3KYy KPi3b
TypOyneHTHY atMocdepy); i) 6yayTb CTBOPEHi TBEPIOTi/IbHI 6iCcTabisbHi 1a3epH, sKi reHepyITh QyHIaMEHTAaJIbHI,
BUXPOBI Ta NoJIsIpU3aLifiHi IPOCTOPOBI COJIITOHU. B pe3ysibTaTi BUKOHaHHS poOOTH OyyTh pO3pO0JIeHi i cTBOpeHi
KOMITIaKTHi TOTY>KHI J1a3epu 3i 361/1bLIEHOI0 SICKPABICTIO, @ TAKOX JIa3epH, IKi FeHepyIoTh iHAMBIlyalbHi [IONIePEeyYHi
Moy (IeII0CTKOBI Moy, Moy Beccesns Ta Eiipi), a Takosx 06epTajbHi TOIOJIOTYHI MOAM Ta IPOCTOPOBi COJIITOHU

[J1 HU3KU BAXKJINBUX 3aCTOCYBAHb.

Merta po60TH aHTIJIiHCHKOIO:

The purpose of the work is to develop and investigate new methods of controlling the spatio-temporal structure of
laser radiation using nanostructured diffractive and nonlinear materials inside wide-aperture laser resonators. To



achieve the goal of the work, the following tasks will be solved: a) the limit possibilities of increasing the brightness
of laser radiation due to the angular filtering of three-dimensional photonic crystals and the effect of
supercollimation of diffraction metamirrors will be studied; b) ultra-narrowband spectral-angular filters will be
developed based on metal-dielectric multilayer nanostructures proposed by the authors of the project, which will
be able to find application in many optical systems, such as atmospheric lidars, optical sensors, astronomical
telescopes and many others; c) the possibilities of synthesized diffraction elements for intra-resonator spatial-
angular correction of laser radiation will be investigated; d) lasers that generate beams with rotating multi-vortex
structures will be created, as well as technical possibilities for controlling their topological structure, intensity, and
polarization state will be created (such lasers are of interest for optical control of the spatial position of
microparticles and for optical communication systems through a turbulent atmosphere ); e) solid-state bistable
lasers that generate fundamental, vortex, and polarization spatial solitons will be created. As a result of the work,
compact high-power lasers with increased brightness will be designed and built, as well as lasers that generate
individual transverse modes (petal modes, Bessel and Airy modes), as well as rotational topological modes and
spatial solitons for a number of important applications.

HpiopHTeTHHﬁ HaIpsiM PO3BHUTKY HayKH 1 TEXHIKH: @OyHmaMeHTaIbHI HAYKOBI AOCIIIKEHHS 3
HaMBaKJIMBIIIMX TPO6GJIEM PO3BUTKY HAYKOBO-TEXHIYHOTO, COLIiaIbHO-€KOHOMIUHOr0, CyCHiIbHO-MIOJIiITUYHOTO,

JII0ZICbKOTO TIOTEHIiamy

CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
Bug, po6oTH: 39 - pynsamenranbHa

OuikyBaHi pe3yJbTaTH: MeToau, Teopii

l'anyss 3acTocyBaHHS: 72.19

KepiBHuUKH po6oTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: Tapanenko Bikrop Bopucosuy
HaykoBH#H CTYHiHB: 1.(.-M.H.

BueHe 3BaHHSI: nmpodecop

InenTudikarop ORCID ID:

JonaTkoBa iHdopmalist:

VII. Erannu BukoHauHs JiP
Homep erany: 1

Ha3sBa eTamny: Po3po6ka i jocitimkeHHs: MeToziB GOPMYBaHHsI JIa3€PHHUX Ty4KiB 3 KEPOBAHMMH IIPOCTOPOBO-

9aCOBMMM XapPAKTEPUCTUKAMMU.
IToyarok eramy: 01.2023
3akiHYeHH4d eTamy: 12.2027

Buz 3BiTHOr0o AOKYMEHTA: OCTaTOYHMIA 3BiT

VIIIL. Inpexc YK, remaTtuuHi pyopuxu HTI
Impexc YIK: 535.343.2

Koau TemaTHYHHUX PyOpPHK: 29.31.21



IX. 3aKkJ/II0YHi BiZOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIBHOCTI

Boupap Muxano BitanifioBuy
I.d.-M. H.
Mamkina B.JL.

+38 (044) 525-55-79

IOpuenko T.A.



