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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0216U005853
Jep>kaBHUH peecTpaniliHUI HOMeP: 0115U004249
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 29-02-2016

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: ®opmysaHs 0JHOBUMIPHUX CTPYKTYP 3 ATOMIB i MOJIEKyJ Y 6iXpOMaTUYHOMY M0JIi ABOX
KOJIIHEApHUX CTOSIYMX XBUJIb. Y OCKOHAJIEHHS rosorpadivHoro Metony Ta BurotosienHss 1D i 2D ¢poToHHMX
KPUCTaJIiB Pi3HOI CTPYKTYpU HA HAHOKOMIIO3UTAX, IO MiCTSTh HAHOYACTMHKN METAJIIB 1 OKCUJIB METAJIIB,
BU3HAYEHHS iX 30HHOI CTPYKTypU. CTBOPEHHS Ta BUBUYEHHS ONTUYHUX BJIACTUBOCTEN BYIJIELEBO-METAIEBUX

HaHOCTPYKTYD.
IToyarok eramy: 05.2015
3akiHyeHHs eTamy: 12.2015

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHUIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHyBaHHS IOpHAHYHOI 0ocoou (a6o ITIB PpizuyHOoi 0cO6H): IHCcTHTYT disnkn HAH
Ykpainu

Kopg, 3a €EIPIIOY: 05417302

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisaiii:

Tenedon: 525-12-20

IV. BimomocrTi nipo criiBBUKOHaBIIiB [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

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. IpH.): 140




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, MOJIEKYJIU i TBepZi Tijla B CBITJIOBOMY I10J1i; CTPYKTYPH 3 IIEPiOJUYHOI0 MOTYJISILIIEI0
[IOKa3HMKA 3aJIOMJIEHHS. MeTa po60OTH - TEPETUYHO OOI'PYHTYBATH MOSKJIMBICTb (POPMYBAHHS OJHOBUMIPHUX
CTPYKTYp 3 aTOMIB i MOJIEKYJ y [1OJIi IBOX KOJIiHEApPHUX GUXPOMATUYECKUX CTOSIUX XBUJIb. YIOCKOHAIUTU
ronorpadidauii Mmeton BurotosseHHs 1D i 2D poTOHHUX KpUCTAaJiB Pi3HOTO TUILY CUMETPii Ha HAHOKOMITO3UTAX, 110
MICTATh HAHOYACTUHKY METAJIiB 11 OKCUIiB MeTasliB. CTBODUTHU BYIJIELIEBO-METaJIEBi HAHOCTPYKTYPY Ta BUBYMTH iXHi
OITUYHI BJIACTUBOCTI. Me€TOIM JOCIIIKEHHS - aHaJli3 POLECiB pE30HAHCHOI B3aeMO/Iii JIa3€pHOTO
BUIIPOMIHIOBAaHHS 3 aTOMaMU i MOJIeKyJIaMH 32 JOTIOMOT'OI0 MOZEJIOBAaHHSIM XBUJIbOBOI PyHKLii MeTogoM MoHTe-
Kapsio. Onuc mexaHiyHOTo pyxy aToOMiB i MOJIEKyJI 32 JOIIOMOroto piBHSIHB HbloToHA. MeToau rosiorpadiyHoi
¢doronosnimepusatii Ta roaorpadivyHoi sitrorpadii. PeaysipTaT - TEOPETUYHO AOBENEHO MOXJIUBICTb CTBOPEHHS
NepioANYHUX CTPYKTYP 3 aTOMIB i MOJIEKYJI Y I10JIi IBOX KOJTIHEAPHUX CTOSIYMX GiXPOMaTUYHUX CTOSTYUX XBUJIb. SIK
BUSIBJISIETHCS, IIPY HaJIESKHOMY BUOOPi a3 11X XBrJIb BOHU POPMYIOTh ITACTKY [1J1 aTOMIB i MOJIEKYJl. ATOMU i
MOJIEKYJIM B Lill ACTL, MicJis iX OXO0JIOMPKEHHS 10 TEMIIEPaTypH, 6IM3bKOI 10 AOMIIEePiBCbKOI MeXKi, OCLIUIIIOITh
6i7151 My4HOCTEN CTOSYMX XBUJIb 3 IIEPEXOJIOM Yac Bifi 4acy BiJ ofiHiei my4HOCTI fo iHmoi. Ha 0CHOBI IpOCTOPOBOTO
moayngropa csitia ([IMC) po3pobsieno mogudikoBany cxeMy GoOpMyBaHHS iHTEPdEPEHLINHOTO M0 AeKiTbKoMa
(3, 4, 6) 1azepHUMHU ITyYKaMH, 110 JO3BOJIUIIO CIIPOCTUTH Ta 3pOOUTHU OiJbIll €KCIIyaTalliiiHO THYYKUM METO],
ronorpadivnoi sitorpadii. Bukopucranus [IMC n03BoJisie OTPUMYBAaTU CTPYKTYPU 3 OJHAKOBOIO CUMETPI€El0, aje
pisHnM posnoginom. [TokazaHo, o MOXXHA BUKOPUCTOBYBATH KOMILIEKCY rpadeH /Au 1S MificuiieHOol TIOBEPXHEI0
KOJIMBaJsibHOI criekTpockorii (edekTiB SEIRA ta SERS).

Pedepar aHr1ilicbKOIO:

The object of study - atoms, molecules and solids in the light field; structures with periodic modulation of
refractive index. Purpose - theoretically prove the possibility of forming one-dimensional structures of atoms and
molecules in the field of two bichromatic collinear standing waves. To improve the holographic method of
fabrication of 1D and 2D photonic crystals of different symmetry type on the nanocomposites containing
nanoparticles of metals and metal oxides. To create a carbon-metal nanostructure and to study their optical
properties. Research methods - the analysis of the processes of resonant interaction of laser radiation with atoms
and molecules using modeling wave functions by Monte Carlo method. Description of mechanical motion of atoms
and molecules using Newton's equations. Methods of holographic photo-polymerization and holographic
lithography. The results -The possibility of creation of periodic structures of atoms and molecules in the field of
two collinear standing bichromatic standing waves is theoretically proved. As it turns out, with proper choice of
phases of these waves, they form a trap for atoms and molecules. Atoms and molecules in this trap, after cooling to
a temperature close to the Doppler limit, oscillate at the loops of the standing waves with the transition from time
to time from one antinode to another. Based on a spatial light modulator (SLM), a modified scheme of formation of
the interference field at several (3, 4, 6) laser beams is developed, which allowed to simplify and make more flexible
the operational method of holographic lithography. The use of SLM allows to obtain structures with the same
symmetry, but different distribution. It is shown that it is possible to use complex graphene /Au for surface
enhanced vibrational spectroscopy (SERS and SEIRA effects).
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Baacue IlpizBuuie Im's I10-0aThKOBI: fuenko Jleowin [TeTposuy
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Teopis yTpuMaHHs i OXOJIO[KEHHS aTOMIB | MOJIEKYJI y MacTLi, chOpMOBaHiit
[0J1eM KOJIiHEaPHUX 6iXpOMaTUYHUX CTOSTYMX XBUJIb. PO3po6Ka Ha 6a3i MpoCTOpOBOro MONyJISITOPA CBIiT/Ia
mopudikoBaHoi cxemu GoOpMyBaHHS iHTepPEPEeHLIHOTO M0JIs IeKiJIbKOMa JIa3epPHMMH ITydKamu. Byrieneso-

METaJIeBi HAHOCTPYKTYPHU Ta iXHi ONITUYHi BJIACTUBOCTI.

Hazpa HTII aHrsi#cbKoI0: The theory of confinement and cooling of atoms and molecules in the trap formed
by the field of colinearly bichromatic standing waves. Developmen of the modified scheme of forming the
interference pattern of several laser beamst on the basis of the spatial light modulator. The creation of carbon-
metal nanostructures and study of their optical properties.

HTII, axy nepenba4asiocsi CTBOPHUTH:
IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH:

l'asy3s 3acTocyBaHHS: 72.19

PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: Creopeno Teopiio yrpumaHHs i OX0JI0/KEHHS aTOMIB i MOJIEKYJT y TACTIL, CHOPMOBaHiil osiem
KOJIIHEApHUX 6iXPOMAaTUYHUX CTOSTYMX XBUJIb. 3HAILEHO YMOBH, 32 SIKUX TaKi [TOJIs1 MOXYTb (POPMYBaTH MEPiOANYHI
CTPYKTipH aToMiB i Mosiekys1. Ha 6a3i mpocTOpoBOro Mozy1aTopa CBiTyia po3po6ieH0 MOIU(IKOBaHY CXeMY
dopmyBaHHs iHTEpdEepEeHLiITHOTO 1015 AeKiIbKoMa JIa3epHUMHU ITyykamu. CTBOPEHO BYIJleLleBO-MeTajeBi
HAaHOCTPYKTYPH Ta JOCJII)KEHO iXHi ONTHUYHI BaCcTUBOCTI. [IoKkasaHo, 1[0 MOKHA BUKOPUCTOBYBAaTH KOMILJIEKCU

rpadeH/Au s NiiCUIEHOI IOBEPXHEIO KOJIMBAIBHOI ciekTpockorii (edekriB SEIRA Ta SERS).
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnyins HTII Ha moBKiJjs:
BnposaaskenHss HTII: Bnposamkeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy: 6 poxis.
3aKiHYeHHs eTamy:

Cno>kuBaui Hpo,uyKuii: IiANpUeMCTBA Ta OpraHisanii pizHoi (OpMU BIACHOCTI B 06J1aCTi AiaTHOCTHUKH,

IOCIIiIKEHb Ta PO3BUTKY TEXHOJIOTIM HAHOMarepiaiB
IlepcrieKTHBHI PUHKH: Vkpaina, CHJI, Cxinna Asis, €Bporna.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOGHMI 0GCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI T€PMiH OKYNHOCTI (POKiB):

JopaTtkoBa iHdpopmamist:



IX. Bi6sriorpadiuHuii onuc

B.I. PomaneHko, O.B. Pomanenko, JL.I1. Sluenko, "OnTyuyHa rnacTka Jijisi aToMiB Ha OCHOBI 3yCTPiYHUX 6iXpOMaTUYHUX
CBiT/I0BUX XxBUJb", YOXK, npuiinsaro no apyky; T.N. Smirnova, P.V.Yezhov, S.A. Tikhomirov, O.V. Buganov, A.N.
Ponyavina, "Time-dependent absorption spectra of 1D, 2D plasmonic structures obtained by the ordering of Ag
nanoparticles in polymer matrix", Springer Proceeding in Physics, Nanocomposites, Nanophotonics,
Nanobiotechnology and Applications, 2015, (HarpasyeHo [0 APyKY); Smirnova, O.V. Sakhno, J. Stumpe, V. M. Fitio,
"Polymer distributed feedback dye laser with an external volume Bragg grating inscribed in a nanocomposite by
holographic technique" J. Opt. Soc. Amer. B, (HarpaByieHo 10 ApyKy); V.I. Romanenko, O.G. Udovytska, L.P.
Yatsenko, "Optical trapping of atoms and molecules by bichromatic field", XXII Galyna Puchkovska International
School-Seminar "Spectroscopy of molecules and Crystals”, Book of abstracts, Chynadiyovo, Zakarpatia, Ukraine,
September 27 - October 4, p. 282, 2015; T.N. Smirnova, P.V.Yezhov, S.A. Tikhomirov, O.V. Buganov, A.N. Ponyavina,
"Time-dependent absorption spectra of 1D, 2D plasmonic structures obtained by the ordering of Ag nanoparticles
in polymer matrix", International research and practical conference: Nanotechnology and Nanomaterials (NANO-
2015), 26-29 August 2015, Lviv, Ukraine, Abstract book, p.198; O. Fesenko, V. Kavelin, G. Martra, A. Damin, F.
Bonaccorso, V. Estrela-Liopis, "SERS analysis of thymine adsorbed on Au-graphene nanostructures", Abstract book
of International research and practice conference: Nanotechnology and Nanomaterials, August 2015, Lviv - P. 372-
373; O. Fesenko, V. Kavelin, G. Martra, A. Damin, F. Bonaccorso, A. Chevichalova, "Enhancement of the Raman signal
of Thymine adsorbed on Au-graphene nanostructures", Abstract book of International conference "Nanoscience
and nanotechnology", 28 September 2015 to 02 October 2015, Frascati, Italy, 2015, p. 137-138.
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