O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0215U007214

Jep>kaBHUH peecTpauiliHUI HOMeP: 0110U006228

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 18-02-2015

II. Etran BukoHnauus JiP
Homep erany: 5

Ha3Ba eramy: Po3poGka ekcriepiMeHTaIbHIX METOiB, yCTAHOBOK Ta IPUCTPOIB KEPYBaHHS PyXOM Ta
IpeUU3iHUX MaHINyJIsLild MaJIMMA MaTepiaJlbHUMUA YaCTMHKAMU 3a JJOIIOMOTOI0 CBiTj1a. Po3pobka
€KCIIEPUMEHTAJIbHAX METOLIB, YCTAaHOBOK Ta IIPUCTPOIB KEPYBAaHHS PYXOM Ta IIPELMU3INHUX MaHINYIALINA MaJIMMU
MarepiaTbHUMU YaCTMHKAMU 32 IOTTIOMOT0I0 CBiTJ/Ia. BcTaHOBIEHHS 0COGIMBOCTEN MiKpOJia3epiB 3 iHTErpOBaHUMU
Ta 30BHIIIHIMHU KepyIOUMMHU (POTOHHO-KPUCTAIIYHUMU CTPYKTypaMu. BuBYeHHS (pyHIaMEHTalIbHUX 0COOJIMBOCTEN

(isnYHUX, XIMIYHUX, 6I0JIOTIYHUX i OIJIBII CKJIALHUX IIPOLLECIB CUHTE3Y Ta aTOMHOTO CKJIA[IEHHSI HAHOCUCTEM.
ITouyaTok eramy: 02.2014
3akiH4YeHHs eTamy: 12.2014

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): IncTuTyT disnkun HAH
Ykpainu

Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akaziemist HayK Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

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: 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: 2.3 - BUKOHaHHS POOIT 32 JepsKaBHUMU 11iJTbOBUMU ITPOTPaMamMu
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

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

dakTuyHHi 06csar ¢piHaHCYBaHHS (THC. IpH.): 180




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6Ka Ta [JOCIiZPKEHHS HOBUMX MEXaHi3MiB KEDyBaHHS MEXaHIYHUM PYXOM aTOMiB, MOJIEKYJI, HAHOYACTUHOK Yy
rpaflieHTHUX CTalliOHApPHUX Ta iMITyJIbCHUX JIa3€pHUX T0JISIX T2 PO3p0OOKa Ha iX OCHOBI HOBUX TEXHOJIOTI

HaHOiHXXeHepii.

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development and investigation of new techniques to control the mechanical motion of atoms, molecules,
nanoparticles in gradient stationary and pulsed laser fields and development of new nanoengineering technologies
on their basis.

Pedepat ykpaiHCbKOIO:

[TpoanasnizoBaHO BIIUB (PJIyKTyallill €eHEPreTUYHUX PiBHIB aTOMIB Ha €(DEKTUBHICTb IEPEHECEHHS HACeJIEHOCT B
Ipoleci CTUMYJIbOBAaHOTO PAMaHiBCHKOTO a1iabaTMYHOrO MPOXOIKeHH.[ToKa3aHo, [0 MOXKIIMBE YTPUMAHHS
aToOMiB, MOJIEKYJI Ta HAHOYACTHUHOK 3 OJIHOYACHMM rajlbMyBaHHSIM IPUOJIM3HO [0 MIBUAKOCTI, IO BiANOBifae
IOIIEPIBCHKIN MEXi OXOJIOIKEHHS, Y NACTLi, CGOPMOBaHil N0JIeM MOCIiLOBHOCTEN 3yCTPiUHUX CBITJIOBUX
iMnysbciB. CTBOpeHa eKCIIepUMEHTalbHa YCTAaHOBKA [1J151 BUBYEHHS [IONIEPEYHOrO OXOJIOIKEHHS aTOMIB HEOHY 1110
D03BOJISI€ NOCJIiIKYBAaTH CUJy CBiTJIOBOTO TUCKY Ha aTOMH B ITy4YKaX. PO3po6JIeHi Ta eKCIIepUMEHTaIbHO
peasli3oBaHi 3a JOIOMOIOI0 PiIKOKPUCTAIiYHOTO IPOCTOPOBOro (a3oBoro MoAyssiTopa rojsorpadiyti ¢paszosi macku
1151 pOpMYBaHHS CTalliOHAPHUX Ta AUHAMIYHUAX IPOCTOPOBUX CTPYKTYP JIa3€PHUX I10J1iB 3aC06aMU ONTUYHOI
rosiorpaii 3 METOI0 BUKOPUCTAHHS TAKUX CTPYKTYP Y CUCTEMAX ONTUYHOIO MaHIMYJIIOBAHHS MAJIMMU
TBEPAOTUILHUMU YaCTHHLI. EKClIEpUMEHTAIbHO NOCIIIIKEHa IMHAMIKAa TBEPLOTILHUX IIOTJIMHAI0YUX YACTOK Y
[IPOCTOPOBO HEOLHOPIAHMX CBITJIOBUX IOJISAX, [IOKa3aHa MOXKJIMBICTD Ilepefadi MEXaHIYHOTO iMITyJIbca Ta MOMEHTY
iMmysbca TBEpPAOTIBHIN YacTLi.PO3po6eHo i JoclimKeHo yHiBepcalbHUi 0TiMepU3aLiiiHO31aTHIUI OPraHO-
HeOopraHiYHUI HaHOKOMIIO3UT, YyT/IUBUH B fianazoHi 350-500 HM, sikuii 3a0e3nedye BIOPSAKYBAHHS HAHOYACTUHOK
B II0JIIMEPHIN MaTpuli MmeTonoM ronorpadiynoi ¢poronosimepusaii. Ha ocHOBi 06'eMHOi IpaTku Ha

HAaHOKOMIIO3UTi, aKTUBOBAHOMY JIa3€PHUM GAPBHUKOM, BUTOTOBJIEHO JIa3ep i3 pO3NOAiNIeHUM 3BOPOTHUM 3B'S3KOM.

Pedepar aHIJIiHCBKOIO:

The influence of the fluctuations of the atomic energy levels on the efficiency of the population transfer in the
stimulated Raman adiabatic passage has been analyzed. It has been shown that it is possible simultaneously both to
capture the atoms, molecules and nanoparticles in the trap formed by the field of the sequences of the counter
light pulses and to decelerate them down to speeds corresponding to the Doppler cooling limit. The experimental
setup for the investigations of the cross-cooling neon atoms that makes possible to explore the force of light
pressure on atoms in beams has been developed. The holographic phase masks were developed and experimentally
implemented to form the stationary and dynamic spatial patterns of laser fields by means of the liquid crystal
spatial phase modulator. The masks are to be used in the optical manipulation systems by the small solid state
particles. The dynamics of the light absorbing solid particles in the spatially inhomogeneous fields has been
experimentally investigated. The possibility of the mechanical and the angular momentum transfer on the solid
state particle has been demonstrated. A universal organic-inorganic nanocomposite, which is optically sensitive in
the range of 350-500 nm, has been developed. The nanocomposite provides regulation of nanoparticles in a
polymer matrix by the holographic photopolymerization. The laser with distributed feedback based on the bulk
lattice on the nanocomposite activated by the laser dye has been made.

Inpekc YIK: 535.3, 535.3; 535:621.373.826:539
Koau TemaTHYHHUX PYOpPHK: 29.31.27

KepiBHHUKH po6OTH



BiacHe IlIpizBue Im's I10-6aThKOBI:SAuenko Jleonin [TeTposuy
HaykoBHH CTyIiHb:

BueHe 3BaHHSI:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Ha3zga HTII yKpaiHCBKOIO: EKCriepuMeHTasIbHi METOM KEPYBAHHS PYXOM Ta NPEUU3IHNX MaHIIy 1AL
MaJIMMM MaTe€PiaIbHUMU YaCTUHKAMU 32 JOIIOMOTOIO CBIiTJIa 3 BUKOPUCTAHHSIM CTBOPEHUX €KCIIEPUMEHTAIbHUX
YCTaHOBOK [IJ151 JOCJITKEeHb ITy4Ka aTOMIB METacTabiIbHOTO HEOHY Ta /JIsl MAHIITy/IIOBAHHS MAJIMMU IIOTJIMHAIOYUMU
YaCTMHKaMMU 3 IPOCTOPOBOIO CTPYKTYPOIO 1107151, KOHTPOJIbOBAHO!O rosiorpadiyHUMU MeTOAaMu. AHaJIiTU4HA Teopis,
sIKa JI03BOJIUTh [IPOBECTH aHaJli3 JUQPaKLii Ta MiICUJIeHHs ONTUYHOI XBUJIi Y BiIOMBAIOYill TpaTLi IpY BUKOHAHHI
yMmoBU Bperra npyroro nopsiky, 3arajibHi BUMOTH 10 KOMIIOHEHT HAHOKOMIIO3UTIB, 5Ki 3a06e31e4y0Tb GOpMyBaHHS
BrCOKOoepeKTUBHUX P33-CTpyKTyp, BUCOKOePeKTUBHUI (POTOHHO-KPUCTAJIIYHUH J1a3ep 3 BY3bKOIO CIIEKTPaJIbHOIO

CMYTO10 BI/IHpOMiHIOBaHHFI.

Ha3zpa HTII aHrsiiicbKo0: The experimental methods of the motion control and the precision manipulation
of the small material particles using light have been developed. The both engineered experimental setups for
metastable neon atom beam investigation and for manipulating small absorbing particles using the field spatial
structure, controlled by holographic methods, have been used for this. The analytical theory, which enables to
analyze the diffraction and the amplification of the optical wave in the reflective grating provided the second order
Bragg conditions are fulfilled, has been developed. The general requirements for the components of the
nanocomposites, which ensure the creation of high efficient distributed feedback structures, have been specified.
The constructed high-performance photonic-crystal laser with narrow spectral line has been investigated.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnu, yepe3s saki HTII e 6ysi0 cTBOpeHO:
OTpHumaHi pe3yJIbTaTH:

l'anyss 3acTocyBaHHs: 73.10.1

PeecrpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Po3po6eni ekciepuMeHTanbHi METO/IU, YCTAHOBOK Ta MPUCTPOIB KEPYBAHHS PYXOM Ta MPENUBINHUX
MaHIIyJIsIif MaJlMMU MaTepiaJIbHUMM YaCTHHKAaMU 32 IOIIOMOTOI0 CBiTJa. BcTaHOB/IEeHI 0cO6IMBOCTI MiKpoOJia3epis
3 iHTeIrpOBaHUMMU Ta 30BHIIIHIMU KEPYIOUNMU (POTOHHO-KPUCTAIIYHUMU CTPYKTYpaMu. BuBueHi PpyHgaMeHTaNbHi
0CO6MBOCTI (Pi3UYHUX, XIMIYHMX, OI0JIOTIYHUX i G1/IBII CKJIAHUX MIPOLECIB CUHTE3Y Ta AaTOMHOTO CKJIaIEHHS

HaHOCHCTEM.
ConiaibHO-eKOHOMIYHA cnpsimoBaHicTe HTII:
Bnyins HTII Ha moBKiJjLs:
Bnposaaskennss HTII: Bnposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToOK eTamy: npoTsrom 6 pokis.
3aKiHYeHHs eTamy:

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

TEXHOJIOTiNl HaHOMaTepiaJis.

IlepcrieKTHBHI PUHKH: Vkpaina, CHT, Cxinna Asis, €spona

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI OOCAT 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

V.I. Romanenko, A.V. Romanenko, Ye.G. Udovitskaya, and L.P. Yatsenko, "Laser control of atomic and molecular
motion by sequences of counterpropagating light pulses”, J. Mod. Opt. 61, 839--844 (2014); V.I. Romanenko, A.V.
Romanenko, Ye.G. Udovitskaya, and L.P. Yatsenko, "Cooling and trapping of atoms and molecules by
counterpropagating pulse trains", Phys. Rev. A 90, 053421 (2014); L.P. Yatsenko, B.W. Shore, K. Bergmann,
"Detrimental consequences of small rapid laser fluctuations on stimulated Raman adiabatic passage", Phys. Rev. A
89, {013831} (2014); T.N. Smirnova, O.V. Sakhno,V.M. Fitio, Yu. Gritsai, J. Stumpe, "Simple and high performance DFB
laser based on dye-doped nanocomposite volume grating", Laser Phys. Lett. 11, 125804 (8pp), (2014); T.H.
CmupHOBa, J.M. Koxtuy, I1.B. ExxoB, JLIL SlueHko, "YnopsmodeHre HaHOYACTHUL, B IIOJIMMEPHON MaTpulie
IIPOCTPAHCTBEHHO HEOLHOPOIHBIM JIa3epHBIM TosieM", Pa3nesn B KOJu1eKTUBHON MoHorpaduu: 2014; V.1,
Romanenko, A.V. Romanenko, Ye.G. Udovitskaya, and L.P. Yatsenko,"Laser control of atomic and molecular motion
by sequences of counterpropagating light pulses”, J. Mod. Opt. 61, 839--844 (2014); V.I. Romanenko, A.V.
Romanenko, Ye.G. Udovitskaya, and L.P. Yatsenko,"Cooling and trapping of atoms and molecules by
counterpropagating pulse trains", Phys. Rev. A 90, 053421 (2014).



X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB

€xoB [laByo BasieHTUHOBUY

boriko Onekciit BasieHTMHOBAY
I'maToBcbkumt Osnekcanzgp Bosogumuposud
Koxtuu Jlrogmuna MuxaiiiiBHa

Mamyta Oznexkcangp JImMurposud
Herpiiiko AHartosii Muxaniosud
[Ipsapaxo Jlapuca IMutpiiBHa

PomaneHko Bikrop IBaHOBMY

Caarenko Aprem Iroposuy

CmipHoBa TeTrgana MukosaiBHa
Ynosunpka OsieHa ['puropisHa
XopakoBcbkui Bonogumup Muxannosud

Suenko JleoHin IlerpoBuy

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIILHOCTI

Herpiiiko AHarouiii Muxannosuy




