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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0218U002729
Jep>kaBHUH peecTpaniliHUI HOMeP: 0115U004249
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 30-05-2018

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa erany: ®opmyBaHHs 0HOBUMIPHUX CTPYKTYP 3 aTOMIB i MOJIEKYJI Y [10J1i OCJIOBHOCTE 3yCTPIYHUX
KOPOTKUX CBITJIOBUX IMITyJIbCiB. BUTOTOBJIEHHS Ta AOCIII)KEHHS XapaKTEPUCTHYK XBUJIeBOIHUX P33 nazepiB Ha
ocHoBI 1D i 2D ¢pOTOHHUX KPUCTaiB pi3HOi CTPYKTYypH. [1in6ip xiMivHUX MeToAiB A1 PyHKILiOHAMi3aLii Ta

Mopaudikalii ByrieneBo-MeTajeBuX HaHOCTPYKTYP.
IToyarok eramy: 03.2017
3akiH4yeHH4 eTamy: 12.2017

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0co0H (a6o ITIB ¢izmyHoi 0c00H): IncTuTyT disnku HAH
Ykpainu

Kopg, 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS:

dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

Tenedon: 525-12-20

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [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

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.

Pedepar 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 HAHOYACTMHOK Y I10JIi 3yCTPIYHUX XBUJIb. BCTAHOBJIEHHS BIIJIMBY CTPYKTYPYBAaHHS I10JIIMEPHOTO
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
METOAOM Z-CKaHyBaHHA. Pe3ybTaTil - LOCIIIPKEHHS IIOBELIHKYA aTOMIB Y I10J1i 3yCTPiYHUX YaCTOTHO-
MOJIyJIbOBAHUX CBITJIOBUX XBWJIb, OJIHA 3 SIKUX [IOBTOPIOE iHINTY, BUSIBUJIO, 3aJIEXKHO BiJl IapaMepiB B3aeMOJI 3
T10JIEM, BEJIMKY Pi3HOMaHITHICTh iXHbOTO pyxy. Tak, MoxuBe 1) rpynyBaHHS YaCTUHOK 110 IIBUAKOCTI 6isist
HYJIbOBOTO ii 3Ha4€HHS; 2) IPyIyBaHHS YaCTUHOK I10 IBUJKOCTI I06K3Y ii HEHYJIbOBOTO 3HAaY€HHS (A00 HEHYJIBBOX
3HA4Y€Hb) B3/I0BX HAMPSIMKY MIOMMAPEHHS JIa3€PHUX IPOMEHIB; 3) yTPUMAHHS YaCTUHOK 110JIeM 6ilsl TeBHOI
IIJIOLIVHY, OPTOTOHAJILHOI 10 GPOHTY CBITJIOBUX XBUJIb, IPUYOMY PO3IIOJia aTOMIB 3@ IIBUIKICTIO MOXKe
XapaKTepU3yBaTUCs IIEBHOIO TEMIIEPATYPOIO (BULLE AOIIEPiBCbKOI MeXKi) a00 IIOHSTTS TEMIIEPATypPU BBECTU
HEMOJKJIMBO (aTOMU PYXalOThCS 3 IEBHOIO MIBUJIKICTIO a MOTIM Pi3KO MiHSIOTb il Ha IPOTUJIEXKHY); 4) MOXKJIMBE
Cy60IyIepiBCbKe OXOJIOIKEHHS aTOMIB 3 IX CKYITYeHHsIM y By3Jli xBuJii. Kpim Toro, atomu GopmytoTh
OJIHOBUMIpHUH, 3 epioloM MiB-OBKMHU XBUJIi, pO3MOAia y npoctopi. OTpUMaHi pe3yibTaTi MOXYTb OyTU
€KCTPAIlOoJIbOBaHi Ha BUMAZIOK PYXy MOJIEKYJI YA HAHOYACTUHOK Yy M0JIi YaCTOTHO-MO/AYJIbOBAHOTO BUITPOMIHIOBAaHHS,
SIKIIO B3a€MO/IiI0 HAHOYACTMHKY 3 I10JIEM 3BECTU [0 B3A€MOJII HASIBHYUX Y Hill "aKTUBHUX" aTOMIB 3 [10JIEM 33 YMOBU,
1110 TaKa B3aeMOJisl MO>Ke OyTU OIMCaHa JBOPiBHEBOIO CXEMOIO. B pe3ysbTaTi foCiiKeHHs HesliHiMHO-ONTUYHUX
XapaKTEPUCTUK HAHOKOMIIO3UTY 3 XaOTUYHUM Ta [1€PioAMYHUM PO3IOJiJIOM HAHOYACTUHOK CPibjia BCTAHOBJIEHO,
1[0 TPY HAHOCEKYHIHOMY Ta (P€MTOCEKYHHOMY 30YIPKE€HHI BeJIMYMHU HEJliHIITHMX XapaKTePUCTUK BIOPSIKOBAHUX
CTPYKTYP IE€PEBUIIYIOTh 3HAYEHHS, OfeP>KaHi [J1s1 HEBIIOPSIGKOBAHNX CTPYKTYD. BeslnurHy HeJliHiHMX TapaMeTpiB
IOCJIiI)KYBaHOTO HAHOKOMITIO3UTY HE MEHIII, a B AeSIKUX BUIAAKaX Ha OJIVH - [1Ba NIOPSAKY I1€PEBUILYIOTH
BEJIMYMHY, ofiepKaHi iHmmu aBropamu. CTBOPEHO Ta 0XapaKTepru3oBaHO KoMmiiekcu Kymapin 152A i3 cpioHuMu
HaHOYACTMHKAMU Ta OKCUZIOM rpadeny. 3a gonomoroio SEM Mmikpockoriii oxapakrepu3oBaHo Kymapin 152A,
HAaHOYACTUHKY cpibJa, BiiHOBIeH] HaHODIIeKY oKcUy rpadeHy Ta iXHill KOMILJIEKC. 3apeeCTPOBAHO CIIEKTPHU
ONTUYHOTO [1ialla30Hy CPiOHMX HAHOYACTHUHOK i CPiIOHMX HAHOYACTHUHOK 3 BiTHOBJIEHUM OKCHUJIOM Irpadeny.
BusiBuiiocs, o KOMIJIEKC CPibHi HAHOYACTHUHKY - BiIHOBJIEHUI OKCHUJ rpadeHy JaloTh 6iyblny iHTEHCUBHICTD
IIJIa3MOHHOI'O PE30HAHCY, HDK ITPOCTO CPiOHI HAHOYACTHUHKY, IO BKa3ye Ha MepCIeKTUBHICTh KomIiekey 11t MEF i
SERS ekcrnieprMeHTiB. 3a IONIOMOT010 CIIEKTPOCKOITii KOMOiHAIilIHOTO PO3CiIOBaHHSI CBIT/Ia OXapaKTepu30BaHO
BijHOBJIEHUI OoKcuy, rpadeHy. PamaH crieKTp BiZHOBJIEHOrO OKcuy rpadpeHy Mas xapakTepHi D i G niku Ta cnabkuit
2D nik. OTpumano nigcusneny mominecuenuio (MEF edext) kommnnekcy Kymapin 152A 3 cpioHMMEI
HaHOYaCTUHKAMHU Ta BiJHOBJIEHUM OKCHUIOM rpadeHny, sika NprubJnM3HO B 67 pasiB nepesuilye peepeHTHN CUTHATI

Big Kymapiny 152A. Crin 3a3Ha4uUTH, 110 B TOUKAX , [I€ CIIOCTEpirasach mificujieHa JIOMiHEeCLeHllis, CIIOCTEPIraaoch



SICKpaBe HallpaBJIeHe CBiY€HH4, oHi0He N0 ¢isameHTiB. OZHOYACHO [1JIs [bOTO KOMIUIEKCY 3apEECTPOBAHO

He3HauHul SERS edexT, SKuil He repeBuIlyBaB 5 pasis.

Pedepar aHI1iliCbKOIO:

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 - Investigation of the behavior of atoms in the field of counter
frequency-modulated light waves, one of which repeats another, revealed, depending on the parameters of
interaction with the field, a large variety of their motion. So, it is possible 1) grouping of particles at a speed near its
zero value; 2) grouping of particles at a speed near its non-zero value (or non-zero values) along the direction of
propagation of laser beams; 3) the trapping of particles by a field near a certain plane orthogonal to the front of the
light waves, and the atomic velocity distribution can be characterized by a certain temperature (above the Doppler
limit) or the concept of temperature can not be introduced (the atoms move at a certain direction and then
instantly change it to the opposite); 4) it is possible the subdoppler cooling of atoms with their accumulation at the
wave node. In addition, atoms form a one-dimensional, half-wavelength period, distribution in space. The obtained
results can be extrapolated to the case of the motion of molecules or nanoparticles in the field of frequency-
modulated radiation, if the interaction of the nanoparticle with the field is reduced to the interaction of the
"active" atoms in the field with it, provided that such interaction can be described by a two-level scheme. As a
result of the investigation of nonlinear-optical characteristics of a nanocomposite with chaotic and periodic
distribution of silver nanoparticles, it was found that in nanosecond and femtosecond excitation, the values of
nonlinear characteristics of ordered structures exceed the values obtained for disordered structures. The
maghnitudes of the nonlinear parameters of the investigated nanocomposite are not less, and in some cases one or
two orders of magnitude exceed the values obtained by other authors. Complexes Kumarin 152A with silver
nanoparticles and graphene oxide were created and characterized. Using SEM microscopy, Kumarin 1524, silver
nanoparticles, recovered nano-flakes of graphene oxide and their complexes were characterized. The optical
spectra of silver nanoparticles and silver nanoparticles with regenerated graphene oxide are registered. It has been
shown that the complex of silver nanoparticles - recovered graphene oxide gives greater intensity of plasmon
resonance than usual silver nanoparticles, indicating the promise of the complex for MEF and SERS experiments.
Recovered graphene oxide has been characterized by Raman spectroscopy. The Raman spectrum of recovered
graphene oxide had characteristic D and G peaks and a weak 2D peak. An enhanced luminescence (MEF effect) of
the Kumarin 152A complex with silver nanoparticles and recovered graphene oxide has been obtained, which is
approximately 67 times greate than the reference signal from Kumarin 152A. It should be noted that at points of
enhanced luminescence, there was a bright directional luminosity, similar to filaments. At the same time, for this
complex, an insignificant SERS effect was recorded that did not exceed 5 times.
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BuyeHe 3BaHHA:
InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:

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

Hazsa HTII ykpaiHCBKOIO: Teopis GopMyBaHHS OFHOBUMIPHUX CTPYKTYP 3 aTOMIB i MOJIEKYJ Y TIOJi

[IOCJIiZOBHOCTEN 3yCTPIiYHUX KOPOTKUX CBITJIOBUX IMITYJIbCIB.

Haszga HTII aurJificbKo10: The theory of formation of one-dimensional structures from atoms and molecules

in the field of sequences of opposite short light pulses.
HTII, sixy nepenb6ayasiocsi CTBOPUTH:
IIpuunaH, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH:

l'any3b 3aCTOCYBaHHS: 72.19

PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6seno Teopito popmyBaHHS OZHOBUMIPHUX CTPYKTYP 3 ATOMIB i MOJIEKYJT Y TIOJI
IIOCJIIOBHOCTEN 3yCTPiYHMX KOPOTKUX CBITJIOBUX iMITyJIbCIB. BUTOTOBJIEHO Ta JOCIIKEHO XapaKTEPUCTUKU
XBUJIEBOJHUX JIa3€piB 3 PO3MOiIEHUM 3BOPOTHUM 3B's1I3KOM Ha 0CHOBI 1D i 2D poToHHMX KpucTasiB pi3HOi
CTPYKTYypH. 3nificHeHO nifbip XiMivHMX MeToAiB AJ1s1 pyHKIioHanizauii Ta Mogudikallii ByrieneBo-mMeTaaeBrx

HAHOCTPYKTYP.
ConiasibHO-eKOHOMIYHA cupsimoBaHicTs HTII:
Bnsiue HTII Ha mOBKiJjIS:
BnposagskeHHst HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy: 6 pois.
3aKiHYeHHS eTamy:

Cno>kuBayi HpO,lIyKI.li'l': niAnpueMCcTBa Ta Opradisalliil B 0671acTi JiarHOCTUKY, [NOCIiI>)KEHb Ta PO3BUTKY

TEXHOJIOTill HAaHOMaTepiaiB
IlepcneKTHBHI PHHKHU: VkpaiHa, CxifHa Asis, €sporna.
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHsI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI.
IloTeH1iaIbHUE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TePMiH OKYIHOCTi (POKiB):

HoparkoBa iHdpopmauist:



IX. Bi6sriorpadiuHuii onuc

Romanenko V.I., Kornilovska N.V. Atoms in the counter-propagating frequency-modulated waves: splitting,
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X. 3aKJII0YHI BiZOMOCTi
KepiBHHK I0pHAHYHOI 0COOH
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€xoB [1aByo BaseHTHHOBNY

['punb Bosnogyumup OnekcaHnapoBuy
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