O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0220U103720

Jep>kaBHUH peecTpaniliHUI HOMeP: 0115U004249

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 16-11-2020

II. Etran BukoHnauus JiP
Homep erany: 5

Ha3sBa erany: ®opmyBaHHs JBOBUMIPHUX CTPYKTYP 3 aTOMIB i MOJIEKYJI Y CTOXaCTUYHOMY IOJIL. AHaII3 i
PO3p0oOKa 6i0IOTIYHUX Ta XiMiYHMX CEHCOPiB HA OCHOBI (POTOHHUX KpUCTasiB. CTBOPEHHS TECTOBUX 3Pa3KiB

nigcumonodnx SERS migkiagvHOK Ha OCHOBI BYIJIELLEBO-METAJIEBUX HAHOCTPYKTYP.
IToyaTok eramy: 01.2019
3akiHyeHHs eTamy: 12.2019

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaiMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIB ¢pisumdyHO0i 0cO6H): IHCTUTYT disnKku

HanjionasnpHoi akagemii Hayk Ykpainu

Kopg, 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocnekt Hayku, 6ya. 46, m. Kuis, Kuicbka 0611., 03680, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380445251220, 380445251589

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



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 ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

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 00car ¢piHaHCYBaHHS (THC. IPH.): 154.3




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ATOMHI, MOJIEKYJISIDHI Ta HAHOPO3MIpHi CTPYKTYpU B IPafliEHTHUX JIa3€PHUX IOJISIX: Me€XaHi3aMu (OpMyBaHHS,

OIITMYHI Ta JIa3epHi BJIACTUBOCTI, 3aCTOCYBaHH y CIIEKTPOCKOIIi, JIa3ePHIN TEXHILl I CEHCOPULIL.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Atomic, molecular and nanoscale structures in gradient laser fields: mechanisms of formation, optical and laser
properties, application in spectroscopy, laser technology and sensorics.

Pedepat yKpaiHCBKOIO:

OO6’eKT HOCIIIPKEHHSI — aTOMU, MOJIEKYJIY i HAHOYaCTUHKY B CBiTJIOBOMY I10J1i; rosiorpadiyHi ¢pa3oBi rpaTky,
opuriHanbHUI rosiorpadgiuHuil Marepia A ix BUTOTOBJIEHHS, ByIJIEL€Bi MaTepiaau Ta HAHOCTPYKTypHU
671aropogHUX MeTasiB. MeTa po60TH — NOCIiIPKEHHS PyXy aTOMiB, MOJIEKYJI i HAHOYACTUHOK Y IOJIi 3yCTPiYHUX
MOJy/IbOBaHUX CBITJIOBUX XBUJIb, YAOCKOHAJIEHHS rojiorpagiyHoro meroay BurotosyeHHs 1D i 2D ¢poronHux
KPUCTAaJIiB PI3HOrO TUIy CUMETPii Ha HAHOKOMITO3UTAX, WO MiCTATh HAHOYACTUHKY METAJIB 11 OKCUIIB METAJIIB.
JocnimxeHHs peanizauii edpekriB nigcunenns SERS Bin pisHux MeTan-rpa@eHOBUX CTPYKTYp. MeTtonu
OOCIIIKEHHS — ONMC 3MiHM BHYTPIIIHLOTO CTAHY aTOMIB IIPU iXHiil B3a€MO/i 3 J1a3€pHUM BUIIPOMIHIOBAHHAM 33
IIOTIOMOTOI0 MOJZIEJIIOBAaHHS XBUJIbOBOI PyHKLii MeTogoM MoHTe-Kapso. Onuc MexaHiyHOro pyxy aToMiB 3a
Ionomorolo piBHsIHb HbloTOHA. 3acTocyBaHHsI MeTony MoHTe-Kapsio 1151 06urCcIeHHsI CTaTUCTUYHUX
XapaKTEepPUCTUK aHCaMO6JII0 aTOMiB. MeTonu ciekTpockorii Ta rosorpadii. PesysibraTi — 3a pesysibTaTaMu
TEOPETUYHOTO NOCJiIKeHHSI OPMYBaHHS JBOBUMIPHUX CTPYKTYP 3 aTOMIB i MOJIEKYJI y CTOXaCTUYHOMY I10JIi
3HalZeHO HeoOXiHi 17151 11bOro NapaMeTpH JIa3ePHOTrO BUIIPOMiHIOBAaHHS. POpMyBaHHS CTPYKTYP
IIPOJIEMOHCTPOBAHO OTPUMAHUM PO3MOJiTIOM aTOMIB i MOJIEKYJ y (Pa30Bill IJIOMIKHI (KOOPAUHATA-MBUKICTb). — HA
OCHOBI pe3yJIbTaTiB JOCiKEHHS JIIOMiHECLIEHTHUX BJIACTUBOCTEN (POTOHHUX KPUCTaJliB, aKTUBOBAHUX
6apBHUKaMU, IPOAHAaJIi30BaHO i PO3p06JIeHO 6iosIoriyHi Ta XiMiYHiI ceHCOpU Ha OCHOBI IIUX (POTOHHUX KPUCTAJIIB.
BurorosneHo 1D i 2D ¢oTonHi kpucTtanu nojaiMmep-HY sk nnpu 3acTocyBaHHi ex situ cunTezoanux HY, siki
BBOJMJIVCS Y CBITJIOUYTJIMBUY HAHOKOMIIO3UT, TaK i IIJISIXOM in situ cuHTe3y HY MerTary i3 monepenHbo IpOCTOPOBO
PO3NOIJIEHOTO B OJIMEPHIN MaTpulli IpeKypcopy metainy. [Tokazano, mo BukopuctanHs [IMC no3Bosnsge

OTPUMYBATH CTPYKTYPH 3 OZHAKOBOIO CUMETPI€I0, ajie Pi3HMM pO3NoaisioM nosimepy i HY.

Pedepar aHIJIiHCBKOIO:

The object of study - atoms, molecules and nanoparticles in the light field; holographic phase lattices, original
holographic material for their manufacture, carbon materials and nanostructures of precious metals. Purpose —
study of the motion of atoms, molecules and nanoparticles in the field of counter modulated light waves,
improvement of the holographic method of manufacturing 1D and 2D photonic crystals of different types of
symmetry on nanocomposites containing nanoparticles of metals and metal oxides. Research of realization of
effects of strengthening of SERS from various metal-graphene structures. Research methods - description of
changes in the internal state of atoms in their interaction with laser radiation by modeling Monte Carlo wave
function. Description of the mechanical motion of atoms using Newton's equations. The application of the Monte
Carlo method to calculate the statistical characteristics of an ensemble of atoms. Methods of spectroscopy and
holography. Results — according to the results of a theoretical study of the formation of two-dimensional
structures of atoms and molecules in a stochastic field, the necessary parameters of laser radiation were found.
The formation of structures has been demonstrated by the obtained distribution of atoms and molecules in the
phase plane (coordinate-velocity). — based on the results of the study of the luminescent properties of photonic
crystals activated by dyes, biological and chemical sensors based on these photonic crystals were analyzed and
developed. 1D and 2D photonic crystals of polymer-NP were fabricated both using ex situ synthesized NPs, which
were introduced into the light-sensitive nanocomposite, and by in situ synthesis of NP metal from prespatially



distributed in the polymer matrix metal precursor. It has been shown that the use of PMS allows to obtain
structures with the same symmetry, but different distribution of polymer and NP.

Inpekc YIK: 535.3, 535:621.373.826]:539, 535.3; 535:621.373.826:539
Koau TemaTHYHHUX PYOPHK: 29.31.27, 29.33.47

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: fluenko Jleonin [TetpoBuy
HayKoBHIH CTYIIHbB: 1. $.-M. H.

BueHe 3BaHHS: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



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

Ha3zsa HTII ykpaiHCBKOIO: Metonuka GOpMyBaHHS JBOBUMIPHUX CTPYKTYP 3 aTOMIB i MOJIEKYJ Y
CTOXaCTUYHOMY I0JIi Ta PO3PaxXyHOK HEOOXiIHUX [J1s1 IIbOTO IIaPaMETPIB J1a3€pHOTO BUITPOMIHIOBaHHS. MeTovKa
CTBOPEHHS 6i0JIOTiYHUX Ta XIMiYHUX CEHCOPiB Ha OCHOBI (POTOHHUX KPUCTaJIiB, aKTUBOBAHUX OaPBHUKAMU.
Metonyka CTBOPEHHS TECTOBUX 3Pa3KiB Mifgcunoodnx SERS nigknagrnHOK Ha OCHOBI ByIJIELI€BO-METaJIEBUX

HAHOCTPYKTYP.

Ha3zpa HTII aHrsiicbKo¥0: Method of forming two-dimensional structures from atoms and molecules in a
stochastic field of laser radiation. Method of creating biological and chemical sensors based on photonic crystals
activated by dyes. Method of creating test samples of amplified SERS substrates based on carbon-metal

nanostructures.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnu, yepe3s saki HTII He 6ysio cTBOpeHO:
OTpuMaHi pe3yJsIbTaTH: Mertoay, Teopii

l'asy3s 3acTocyBaHHS: 72.19

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: 3a pesynbratamu TeopeTuyHOro qoCifkeHHs GOPMyBaHHS JBOBUMIPHUX CTPYKTYP 3 aTOMIB i
MOJIEKYJI y CTOXaCTUYHOMY I10JIi 3HAN€HO HEeOOXigHI 117151 1[bOr0 apaMeTpH JIa3ePHOTO BUIIPOMIHIOBAHHSL.
dopmyBaHHS CTPYKTYP IPOAEMOHCTPOBAHO OTPUMAHUM PO3IIOLiJIOM aTOMIB i MOJIeKYJ y Pa3oBiil IIJIOMUHI
(koopmuHaTa-mWBUAKICTD). Ha OCHOBI pe3ysbTaTiB JOCIIKEHHS JIIOMiHECLIEHTHUX BJIAaCTMBOCTEN (POTOHHUX
KPUCTAaJiB, aKTUBOBAaHMX 6apBHUKAMMU, IPOAHai30BaHO i po3p06s1eHO 6i0JI0TiuHi Ta XiMiYHI CEHCOPU Ha OCHOBI LIMX
doToHHUX KpucTasiB. BurotossneHo 1D i 2D ¢oTonHi Kpuctanu nosimep-HY sk Ipu 3acTocyBaHHi €X situ
cuHTe30BaHMX HY, saKi BBOOMUINCS Y CBITJIOUYT/IMBUAY HAHOKOMITO3UT, TaK i IJISXOM in situ cunTesy HY meTany i3
[ONEPENHBO IPOCTOPOBO PO3MNOAINIEHOrO B MOJIMEPHIN MaTpulli IpeKypcopy meTaiy. [IokaszaHo, 10 BUKOPUCTaHHS
[IMC [03BOJIsI€E OTPUMYBATU CTPYKTYPH 3 OJHAKOBOIO CUMETPI€I0, ajie pisHUM PO3NOoAinoM nosimepy i HY.
CTBOpEHO TeCTOBi 3pa3ku nigcuiodnx SERS mifknaguHOK Ha OCHOBI BYTJI€LLeBO-METAJIEBUX HAHOCTPYKTYP.
ITokaszaHo, o 3HaYeHHs nigcuneHHd 451 SERS edekTy 3aexuTh K Bifi eHeprii poToHa 30yAKyl040ro CBiT/Ia, TaK i

Biz piBH4 eHeprii Ta TUITy MOJIEKYJISIPHUX KOJIMBAHb TUMiHY Ta MO0 B3aeMO/Iii 3 rpa)eHOM.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Cteopenns npuHumnoBo HOBOI mpoAyKiii (Matepiasis,

TEXHOJIOTI} TOIO) J1s1 3a0€3MeYeHHs] eKCIIOPTHOTO IIOTEHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJLs:
BnposagskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2020
3aKkiH4YeHHs eTamy: 12.2022
Crno>kuBavi NPOAYKILii:
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HafAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:



HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeH1iaIbHUH 0OCST IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdpopmamist:
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