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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0219U005191
Jep>kaBHUH peecTpaniliHUI HOMeP: 0115U004249
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrpamnii: 18-06-2019

II. Etran BukoHnauus JiP
Homep erany: 4

Ha3sBa erany: ®opmyBaHHs JBOBUMIPHUX CTPYKTYP 3 aTOMIB i MOsIeKyJ1 y GixpomaTrudHOMY 1oJi. JoCipKeHHS
JIIOMiHECLIEHTHUX BJIACTUBOCTEN JIAa3MOHHUX HAaHOKOMIIO3UTIB i (POTOHHUX KPUCTAJIiB Pi3HOI CTPYKTYPH,
aKTUBOBAaHMX OapBHMKaMU. AHaJIi3 MexaHi3MiB mifcuieHHs moMinectennii y 1D, 2D ¢oTOHHUX KpUCTasIax Ha
OCHOBI KpUCTAJIIYHUX Ta METAJIEBUX HAHOYACTUHOK. BUBYEHHS MexaHi3MiB MiICUJIEHHS Ta PO3PaxyHOK
KOJIMBAJIbHUX Ta ONTUYHUX CIIEKTPiB BYIJIELIEBMX CTPYKTYP Ta rpadeHy Ipy B3aeMOii 3 6i0JI0rYHMMHU MOJIEKYJIAMU
KBaHTOBOXiMIYHMMH METOLAMU 3 METOIO MiI00PY ONTUMAJbHUX [IapaMeTPiB [JIs1 LOCSITHEHHSI MAaKCUMAJIbHOTO

nigcuneHHs B SERS edexri.
IToyaTok eramy: 03.2018
3akiHyeHH4 eTamy: 12.2018

Buz 3BiTHOrO JOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BinomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0co0H (a6o ITIB ¢izuyHoi 0c00H): IncTuTyT disnku HAH
YKpainu

Kopg, 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa praBJIiHHﬂ: HanjonanbHa akageMid HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

Tenedon: 525-12-20

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 ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

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)

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

7713 - KOWTH ep>KO0I0A KeTy

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

dakTuuHui 06car ¢piHaHCYyBaHHS (THC. TpH.): 143.1




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:

O6'eKT DOCIiIKEHHS - aTOMU, MOJIEKYJIM | HAHOYACTUHKY B CBiTJIOBOMY I10J1i; pO3pO06JIeHUI aBTOpaMu
CBITJIOUYTIMBUI (POTONONIMEPHUI KOMIIO3UT, SIKUI [103BOJISI€ BUTOTOBJISITY NIEPIOAUYHI CTPYKTYPH NOJIiMep -
HaHovyacTuHKM (HY) cpibna metomom rosorpadiunoi sitorpadii. MeTa po60TH - HOCTiIKEHHS PyXy aTOMIB,
MOJIEKYJI i HAHOYACTUHOK y 6iXpOMaTUYHOMY IOJIi. BCTaHOBJIEHHS BILIMBY CTPYKTYPYBaHHS I10JIiIMEPHOTO
HaHokoMmIio3uty 3 HY cpi6sia Ha 1ioro HeJliHilHI BIaCTUBOCTI. MeTOM LOCII)KEHHS - aHaJli3 [IPOLeCiB PE30HAHCHOI
B3a€MOJii JJa3epHOro BUITPOMIHIOBAHHS 3 aTOMaMU i MOJIEKYJIaMU 32 JOIIOMOTO0 MOJIENTIOBAHHS XBUJIbOBOI (PYHKIL
MmeTonom MonTe-Kapso Ta MaTpuli rycTuHy. ONKUC MEXaHIYHOTO PYyXy aTOMIB i MOJIEKYJI 3a [IOIIOMOTO0 PiBHSHD
HsioToHa. 3acTocyBaHHs MeTony MoHTe-Kapsio 1151 064rCyIeHHsl CTaTUCTUYHUX XapaKTepUCTHUK aHCaMOJII0 aTOMiB.
HeniHiiHO-ONTMYHI XapaKTEPUCTUKU CTYKTYP Ha OCHOBI I10JIiMEpHOro HaHOKoMno3uTy 3 HY cpibia BuMiproBaauch
METOJIOM Z-CKaHyBaHHs. Pe3ysbTaru - [IpoBefeHO HOCIiI)KEHHS PyXy aTOMIB Y IOJIi IEPEXPECHUX CTOSTYMAX
6ixpoMaTHYHUX XBUJIb. PyX aTOMiB onmcyBaBcs piBHSIHHAMU HploTOHA, IXHINM BHYTPIIIHIN CTaH - MeTOIOM MOHTe-
Kapsio nsist xBunboBoi QpyHKuii. [TokaszaHo, 110 nepexpecHi 6iXxpoMaTHUYHi XBUJIi MOXKYTb (POPMYBATU JIBOBUMIPHY
[IACTKYy JJ1s1 aTOMIB 3 LIEHTPOM Y TOYLli, fie (pa3y BCiXx MOHOXPOMATUYHUX 0iKyIMX 3yCTPiYHUX CBITJIOBMX XBUJIb, SIKi
dbopmMyI0Th IIepexpecHi 6ixpoMaTryHi XBuJIi, ofHaKoBi. [TokazaHo, 110 aTOMU B MACTL MOXYTh YTBOPIOBATU
IIPOCTOPOBY CTPYKTYPY. UnCeNbHE MOIEIOBAaHHS IIPOBEAEHO IJ151 TapaMEeTPiB, IO BifOBIHAIOTh B3a€MO/Iii aTOMIB
HaTpilo 3 noseM. JIociiKeHo BJIaCTUBOCTI 00'eMHUX NIEPIOIUYHUX CTPYKTYP, yTBopeHux HY cpibiia B noslimepHii
marpui. BcTaHOBEHO, WO 1) nepioAnyYHa CTPYKTYpa YTBOPIOETLCS Y€PryBaHHSIM YUCTO MOJIMEPHOI (pa3u Ta
nosimepHoi ¢asy, 36aravenoi HY cpibsa; 2) obaacts sokamnizauii HY Bignosinae miHiMymam iHTepdepeHLiiiHoi
KapTuHY; 3) 1podisb JI0KaIbHOI ONTUYHOI I'YCTUHU OJHOBUMIPHOI CTPYKTYPH, 110 GOPMYETHCS [IpY NoJliMepu3sallii B
CHUHYCOiZaJIbHOMY iHTep(dEPEHIIiliHOMY I10J1i, BKa3ye Ha HeCUHycoinanbHui posnofin HY cpibna. KBaHToBa
e(eKTUBHICTb JIOMiHECLIeH1ii B 06/1aCTIX rOJI0rpaMi 3 HU3bKOIO KOHLeHTpalieto HY cpibia 3HauHO nepeBulye
edeKTUBHICTb OMiHecHeH1ii obsacrei, 36araueHux HY cpibsa. Haiibinpi MOBIpHUM MTOSICHEHHSIM ITPOCTOPOBOTO
posmoginy noMiHecLieHIii € yTBOPEHHS B IOJIiIMEPHIiil (pasi, 110 BilIOBigae MaKkcUMyMaM iHTepdepeHLiIHO]
KapTHHY, KJIaCTepPiB Cpibya 3 po3MipoM MeHIIe 1 HM, SIKi MalOTh JIIOMiHECLI€HTHI BIaCTUBOCTL. OTpMMaHO
nifCcuIeHHs JIIoMiHeceHIil Ta KOMOiHALITHOTO po3CisiHHSA AJ1s rpadeHy Npu JoAaBaHHI "HAaHOCTapiB" 30J10Ta, 1110

BKa3ye Ha I€PCIEKTUBHICTb BUKOPUCTAHHS MeTasio-rpadeny komiiekey sk s MEF Tak i SERS cnekrpockortii.

Pedepar aHIJIiHCBKOIO:

The object of study - atoms, molecules and nanoparticles in the light field; developed by the authors a light-
sensitive photopolymer composite that allows the production of periodic structures of polymer-nanoparticles (LF)
of silver by holographic lithography. Purpose - study of the motion of atoms, molecules and nanoparticles in the
field of opposing waves. Investigation of the influence of structuring of polymer nanocomposite with nanoparticles
of silver on their nonlinear properties. Research methods - analysis of processes of resonance interaction of laser
radiation with atoms and molecules by means of modeling of wave function by the Monte Carlo method and
density matrix. Description of the mechanical motion of atoms and molecules using the Newton equations.
Application of the Monte Carlo method for computing the statistical characteristics of an ensemble of atoms. The
nonlinear-optical characteristics of the structures based on the polymer nanocomposite with LF silver were



measured by the Z-scanning method. Results - The study of the motion of atoms in the field of cross-standing
bichromatic waves has been carried out. The motion of atoms was described by the Newton equations, their
internal state - by the Monte Carlo method for the wave function. It has been shown that cross-standing
bichromatic waves can form a two-dimensional trap for atoms with a center at the point where the phases of all
monochromatic running colliding light waves forming the cross-standing bichromatic waves are the same. It has
been shown that trapped atoms can form a spatial structure. Numerical simulation has been carried out for
parameters corresponding to the interaction of sodium atoms with the field. The properties of volumetric periodic
structures formed by silver nanoparticles in a polymer matrix has been investigated. It has been determined 1) the
periodic structure is formed by alternation of pure polymeric phase and polymer phase, enriched by silver NP; 2)
the region of localization of NP corresponds to the minima of the interference pattern; 3) the profile of the local
optical density of a one-dimensional structure, which is formed during polymerization in a sinusoidal interference
field, indicates a non-sinusoidal distribution of silver NP. The quantum efficiency of luminescence in regions of a
hologram with a low concentration of silver NP significantly exceeds the luminescence efficiency of regions
enriched silver NP. The formation in the polymeric phase, which corresponds to the intermediate pattern
maximum, clusters of silver with a size less than 1 nm, which have luminescent properties is the most probable
explanation of the spatial distribution of luminescence. It has been received the enhancement of luminescence and
Raman scattering for graphene by the addition of gold "nanoaging”, indicating the promise of using of the metal-
graphene complex for both MEF and SERS spectroscopy.

Impexc YIK: 535.3, 535.3; 535:621.373.826:539

Koau TemaTHYHHUX PYOPHK: 29.31.27

KepiBHuUKH po6oTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: fAuenko Jleonin [TetpoBud
HaykoBH# CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamist:



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

Ha3zga HTII ykpaiHCBKOIO: Teopis GopMyBaHHS ABOBUMIPHUX CTPYKTYP 3 aTOMIB i MOJIEKYJT y
6ixpoMaTMYHOMY OJIi. JIIOMiHECLEHTHI BJIaCTUBOCTI [1JIa3MOHHUX HAHOKOMITIO3UTIB i (POTOHHUX KPUCTAJIIB Pi3HO]
CTPYKTypH, aKTUBOBaHMX OapBHUKAaMU. AHajli3 MexaHi3MiB nincuneHHs mominecueHnii y 1D, 2D ¢oToHHUX
KPUCTaJIax Ha OCHOBI KDUCTAJIIYHUX Ta METAJIEBUX HAHOYACTUHOK. MexaHi3MU MiICUIIEHHS Ta PO3PaxyHOK
KOJIMBAJIbHUX Ta ONTUYHUX CIEKTPiB BYIJIELIEBUX CTPYKTYP Ta rpadeHy NpU B3aeMOJii 3 6i0JI0rYHMMHU MOJIEKYJIAMU
KBAaHTOBOXIMIYHMMHU METOJAMHU 3 METOIO MiI60PY ONTUMAJbHUAX [TaPAMETPIB 17151 JOCATHEHHS! MAKCUMaJIbHOTO

nigcuneHHs B SERS edexri.

Hazpa HTII aHrsificbKo0: The theory of formation of two-dimensional structures from atoms and molecules
in a bichromatic field. The research of luminescence properties of plasmon nanocomposites and photonic crystals
of different structures, activated by dyes. The analysis of the mechanisms of luminescence enhancement in 1D, 2D
photonic crystals based on crystalline and metallic nanoparticles. The mechanisms of amplification and calculation
of vibronic and optical spectra of carbon structures and graphene at the interaction with biological molecules by
quantum chemical methods for the purpose of selecting optimal parameters for achievement of maximum
amplification in SERS effect.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:
OTpumaHi pe3yJsIbTaTH:

T'any3s 3acTocyBaHHs: 72.19

PeecTpaiifiHuii HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Pospo6ieno teopito popmyBaHHS ABOBUMIPHUX CTPYKTYP 3 ATOMIB i MOJIEKYJT y 6iXPOMATUYHOMY
noJ1i. JlocinKeHo JIOMiHECL@HTHI BJIACTUBOCTI [1JIa3MOHHUX HAHOKOMITIO3UTIB i (POTOHHUX KPUCTaJIiB Pi3HO]
CTPYKTYpPH, aKTMBOBaHUX OapBHUKaMU. [IpoaHanizoBaHO MeXaHi3MU MifcuieHHs MoMinecueHuii y 1D, 2D poToHHUX
KPUCTaJIax Ha OCHOBiI KPUCTAJIIYHMX Ta METAJIEBUX HAHOYACTUHOK. BUBY€HO ME€XaHi3MU MiJCUJIEHHS Ta PO3PaXyHOK
KOJIMBaJIbHUX Ta ONTUYHUX CIIEKTPiB BYIJIELIEBMX CTPYKTYpP Ta rpadeHy Ipy B3aeMOii 3 6i0JI0rYHMMHU MOJIEKYJIaMU
KBaHTOBOXIMIYHMMU METOLAMU 3 METOIO MiI00PY ONTUMAJbHUX [IapaMeTpiB 17151 OCSITHEHHS MAKCUMaJIbHOTO

nigcuneHHs B SERS edexri.
ConiaibHO-eKOHOMIYHA cnpsimoBaHicTe HTII:
Bnyins HTII Ha moBKiJjLs:
Bnposaaskennss HTII: Bnposamxeno
ITpakTuyHa peasnisaniss HTTI

IToyaToK eTamy: 6 poxis.

3aKiHYeHHs eTamy:

Cno>kuBavi npo,uyKuii': MigIpreMCTBa Ta OPraHi3aliil B 06J1aCTi AiaTHOCTUKY, NOCIIiIKEHb Ta PO3BUTKY

TEXHOJIOTiM HaHOMaTepiaJiB

IlepcrieKTHBHI PUHKH: Vkpaina, Cxinna Asis, €Bporna.

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:

IX. Bi6siorpadiuyHuii onuc

Smirnova T. N., Rudenko V. I., Hryn V. O. Nonlinear optical properties of polymer nanocomposites with a random

and periodic distribution of silver nanoparticles // Nanochemistry, Biotechnology, Nanomaterials, and Their
Applications. NANO 2017. Springer Proceedings in Physics / Springer, Cham. Vol. 214. 2018. P. 333-344; Heinsalu S.,
Fesenko O., Treshchalov A. et al. Silver nanoparticles with reduced graphene oxide for surface-enhanced

vibrational spectroscopy of DNA constituents // Applied Nanoscience. 2018. Dec. P. 1-9; Hryn V. O., Yezhov P. V.,

Kutsenko O. S., Smirnova. Properties of periodic structures formed by ordering silver nanoparticles in a polymer
matrix using the holographic lithography method // UJP. 2018. Vol. 63, no. 10. P. 888-897; Romanenko V. I,
Kornilovska N. V., Udovytska O. G., Yatsenko L. P. Spatial distribution of atoms in the _eld of the criss-cross

standing bichromatic light waves // ArXiv preprint. 2018. Vol. ArXiv:1812.02157.

X. 3aKJII0YHI BiZOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABILiB

€xos IlaByio BasieHTUHOBUY

I'punp Bonogumup OnekcaHzpoBUY
JIsimeup Onekcanap KoCTSHTMHOBUY
MamyTta Onexkcangp JIMurposud
PomaneHko Biktop [BaHOBUY

CmipHoBa TeTtgana MukosaiBHa

®ecenko Onena Map'sHiBHa
XopakoBCcbkui Bonogumup Muxannosud
SpemkeBnd AHAPIN

SAuenko JleoHin IlerpoBuy

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB
Tenedpon

PeecTparop

Bonpap Muxano BitanifioBud

I.d.-M. H.
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