O6J1ikoBa KapTKa [IiP

Image not found or type unknow
I. 3arasibHi BimOMOCTI
Jep>kaBHHH 00J1iIKOBHI HOMep: 0212U000460
Jep>kaBHUH peecTpaniliHUN HOMep: 01070002351
Oco06J1uBi TO3HAYKHU: Binkpura

HJaTa peectpaunii: 14-02-2012

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: JlocnifkeHHs KOorepeHTHUX e(eKTiB Ipy B3aeEMO/ii aTOMIB, MOJIEKYJI Ta HAHOYACTOK 3 JIa3ePHUM

BI/II'[pOMiHIOBaHHHM OJIs1 eq)eKTI/IBHOFO KEpyBaHHA iX KBAHTOBUM CTaHOM Ta ONTUYHUMU BJIACTUBOCTSIMMU.
IToyaToK eramy: 01.2007
3akiH4YeHHs eTamy: 12.2011

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0ocoou (a6o ITIB pizuuHO0i 0cO6H): IHCTHTYT disnku HAH
YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 525-12-20

IV. BimomocrTi nnpo 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

dakTuyHui 00car ¢piHaHCyBaHHS (THC. rpH.): 1915.2




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocminKeHHs KorepeHTHUX eeKTiB IIPU B3aeMO/Iii aTOMiB, MOJIEKYJI Ta HAHOYACTOK 3 JIA3€PHUM

BI/II'IpOMiHIOBaHHHM OJIs1 e(l)eKTI/IBHOFO KEPYBaHHA iX KBAHTOBUM CTaHOM Ta ONITUYHHUMMU BJIACTUBOCTSIMHU.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Study of coherent effects in atoms, molecules and nanoparticles interaction with laser radiation for efficient
control of their quantum state and optical properties.

Pedepar yKpaiHCBKOIO:

MeTo10 po6OTH € PO3BUTOK TeOPii JiofHMX JIa3epiB 31 3CYHYTHM 32 YaCTOTOI 3BOPOTHUM 3BSI'3KOM Ta iX
eKCIlepUMEeHTaJIbHEe OCIIKEHHS, TOCiIPKEHHSI MO>KJIMBOCTEN BUKOPUCTaHHS BUITPOMIHIOBaHHS
(eMTOCeKyHIHOTO Jla3epa [Jis peasisallii aToOMHOI TaCTKU, po3p006Ka METOIiB aTOMHOI iHTepdepomeTpii 3
BHMKOPHCTaHHSIM a/1iabaTUYHMX METO[IiB lepeadi iMIIysbca Bifi II0JISI IO aTOMIB, CUCTEeMaTH3allisl Ta y3arajabHeHHsI
iHpopMalii Tpo ONTUYHI Ta HEJIiHIHO- ONTUYHI BJIACTUBOCTI XaOTUYHUX Ta BIIOPSIKOBAHUX HAHOKOMIIO3UTIB
noJriMmep-HaHOYACTUHKU, JOCIiIPKEHHS CTabiIbHOCTI Ta TOYHOCTi aTOMHUX CTaHJAPTIiB YaCTOTU Ha OCHOBI
PE30HAHCIB KOr€PEeHTHOTO TI0JIOHEHHSI HACeJIEHOCTE! B 0J1i 6araTo4acTOTHUX Jla3epiB. O6'eKT LOCTiIKeHHS:
aTOMHU i YaCTMHKU CyOMIKPOHHOTO pO3Mipy (HAHOYACTUHKH) B KOT€PEHTHUX CBITJIOBUX NOJISIX. MeTonu
IOCJIiIPKEHHS: TEOPETUYHI METOAM aHaJi3y NIPOLECiB PE30HAHCHOI B3a€MO/Iii J1a36PHOT0 BUIIPOMIiHIOBAHHS 3
PEYOBHHOIO; CIIEKTPOCKOIIIYHI METOIU JOCiIKeHHs, MeTo], rosiorpadivynoi ¢poTonosiMmepursariii, Komn'rorepHe
MOJIE€JIIOBaHHS. 3alPONIOHOBAHO IHTYITUBHY KaPTUHY ONTUYHOI IaJIbHOMETPIil 3 BUKOPHUCTAHHSM JIa3ePiB 3i
3CYHYTHM 32 YaCTOTOIO 3BOPOTHUM 3B'13KOM. CTBOPEHO ITOBHICTIO OIITOBOJIOKOHHUM KinbLeBUi Erd+ yasep 3i
3CYHYTHM 32 YaCTOTOIO 3BOPOTHUM 3B'A3KOM. T€OPETUYHO LOCIIIPKEHO 3alIPOIIOHOBAHN METO, 30iliICHEHHS
BEJIMKOTO CBiTJIOBOTO TUCKY Ha aTOMU Ta ONTUYHY IACTKY [J1S aTOMiB, CTBOPEHY 3yCTPiYHUMU MOCiJOBHOCTSIMU
CBITJIOBUX iMITyJIbCiB. PO3IJISIHYTO [esiKi aclIeKTH Teopii CTUMYJIbOBAHOTO paMaHiBChbKOI0 a/1iabaTUYHOTO
ITPOXOJIKEHHSI Ta MEXaHIYHMI aHAJIOT BUAKOTO af1iabaTUYHOTO [IPOXOAKEHHS Y aTOMHIN isuli, GopMyBaHHS
PE30HAHCIB KOTEPEHTHOIO II0JIOHEHHSI HACEJIEHOCTi B 0iXpPOMAaTUYHOMY Ta MOJIIXPOMAaTUYHOMY IOJISIX.
3arnpornoHOBaHo i 06IPYHTOBAHO HOBUI MeTO, 30€pe>KeHHSI KOTePEHTHOCTI aTOMHUX CTaHIB y HACEJIEHOCTSIX.
BuroroBieHo nudpakLiiiHi ONITUYHI eJleMeHTH Ha OCHOBI (POTONONIMEPHUX HAHOKOMIIO3UTIB rojiorpadiuHum
METOJOM i MPOBEAEHO iX nocaimkeHHs. [TpoBesieHO TOoCaiTKeHHs Y3roJKeHoi QinbpTpallii 06'eKTiB po3Mni3HaBaHH4,
IIPE/ICTaBI€HUX Y BUIJISAI (a30BUX MacOK. CTBOPEHO JIKEPEJIO IPOCTOPOBO-KOT€PEHTHOTO (PEMTOCEKYHIHOTO
CYIIEPKOHTUHYYMY 3 KOHTPOJIbOBAaHUMU BUXiIHUMU IIapaMeTpaMu i IpoBeLleHO AOCiIyKeHHs poTopedpakTHBHOTO

KpHUCTaJly HiobaTy JIiTil0.

Pedepar aHIJIiHCBKOIO:

The aim is to promote the theory of diode frequency shifted feedback lasers and their experimental study, study
the possibilities of using femtosecond laser radiation for the realization of an atomic trap, the development of
atom interferometry techniques, using the methods of adiabatic transfer of momentum from the field to the
atoms, organize and generalize information about the optical and nonlinear optical properties of chaotic and
ordered nanocomposites of polymer nanoparticles, the study of stability and accuracy of atomic frequency
standards based on coherent population trapping resonances in the multi-frequency lasers. Object of study: atoms
and particles of submicron size (nanoparticles) in coherent optical fields. Methods of investigation: theoretical
methods for the analysis of processes of the resonant interaction of laser radiation with matter, spectroscopic
methods of investigation, the method of holographic photopolymerization, computer simulation. We propose an
intuitive picture of the optical rangefinder with frequency-shifted feedback laser. A fully fiber-optic ring frequency
shifted feedback laser with Er3+ is created. The proposed method of implementation of a large radiation pressure
on atoms and optical trap for atoms created by counterpropagating sequences of light pulses are theoretically



studied. Some aspects of the theory of stimulated Raman adiabatic passage and the mechanical analog of rapid
adiabatic passage in atomic physics, the formation of coherent population trapping resonance in bichromatic and
polychromatic fields are discussed. Proposed and justified a new method of storage of the coherence of atomic
states in the populations. The diffractive optical elements based on photopolymer nanocomposites were
manufactured by holographic method and investigated. The matched filtering of recognizable objects represented
as phase masks were investigated. A source of spatially coherent femtosecond supercontinuum with controllable
output parameters was created and was usedfor investigation of the photorefractive lithium niobate crystal.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: Teopis ONTUYHOI JaTbHOMETPIi 3 BAKOPUCTAHHAM JIa3€PiB 3i 3CyHyTHM 3a
4YaCTOTOI0 3BOPOTHUM 3B'I3KOM. [I0OBHICTIO OIITOBOJIOKOHHMY KisbLeBui Erd+ j1asep 3i 3CyHyTUM 32 4aCTOTOIO
3BOPOTHUM 3B's13KOM. Teopii CBITJIOBOrO TUCKY Ha aTOMM Y IOJIi 3yCTPiYHMX 4aCTOTHO-MO/AYJ/IbOBAaHNX XBUJIb Ta
OIITMYHOI [TACTKHU 711 aTOMiB, CTBOPEHOI 3yCTPiYHUMU IOCJIiJOBHOCTSIMU CBITJIOBUX IMITYJIbCiB. MexaHIYHUI aHaAJIOT
IIBAJIKOTO a/1iabaTMYHOrO NPOXOKEHHS y aTOMHIiN ¢iznui. Teopis popMyBaHHS PE30HAHCIB KOTEPEHTHOTO
II0JIOHEHHS HACEJIEHOCTI B 6iXpOMATUYHOMY Ta [OJiXPOMATUYHOMY IOJISIX. MEeTOZ, 3al1Cy KOT€pEHTHOCTI aTOMHUX
CTaHIB y HACEJIEHOCTSIX i BiITBOPEHHS KOrepeHTHOCTI. JndpakLiiiHi ONITUYHi eJleMeHTH Ha OCHOBI (POTONONTIMEPHUX
HAaHOKOMIIO3UTiB, BUTOTOBJIEH] rosiorpagiyHum metonom. GoronosiMepHa KOMIIO3ULis 171 3alIUCY TOJIOTPaM.
Cnoci6 cuHTe3y KiHopopMy. [I>kepesio IPOCTOPOBO-KOTEPEHTHOIO (PEMTOCEKYHIIHOTO CYIIEPKOHTHUHYYMY 3

KOHTPOJIbOBAaHUMHU BUXIZHUMH IIapaMeTPaMU.

Hassa HTII aHI/1ificbKOIO: The theory of optical ranging using frequency shifted feedback lasers. An all-fiber
Er3+-doped ring frequency-shifted feedback laser. Theories of radiation pressure on atoms in the field of opposite
travelling frequency-modulated waves and the optical trap for atoms created by sequences of counter-
propagating light pulses. The mechanical analog of rapid adiabatic passage in atomic physics. The theory of the
formation of coherent population trapping resonances in the bichromatic and polychromatic fields. The method of
recording of the coherence of atomic states in the populations and restoring of the coherence. Diffractive optical
elements based on photopolymer nanocomposites made by a holographic method. Photopolymer composition for
hologram recording. The method of synthesis of a kinoform. A Source of spatially coherent femtosecond
supercontinuum with controllable output parameters.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:
ITpuunnu, yepe3s aki HTII He 6ysi0 cTBOpeHoO:
OTpHuMmaHi pe3yJIbTaTH:

l'any3b 3aCTOCYBaHHS:

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: IMposeneno BumipioBaHHs TapaMeTpiB ydka aToOMiB MeTacTabijIbHOro HEOHY B CTBOPEHii
€KCIIepUMEHTaJIbHIN ycTaHOoBL. [106y10BaHO TEOPil0 yTPMMaHHS aTOMIB i HAHOYACTOK 3 BHECEHUMU B HUX
"aKTUBHUMU", TOOTO IOTJIMHAIOUUM CBITJIO, aTOMaMHU, y NACTLi pe30HAaHCHUM I10JIeM 3YCTPiUYHUX MOCIiNOBHOCTEN
CBITJIOBUX iMITyJIbCiB MaJIoi IIJIOILi. 3aIIpPONOHOBAaHO MoaudiKallii iei TacTKX Ha BUNIJ0K HEPE30HAHCHOI B3aeMOo/Iii
3 [10JIEM Ta HA BUIAJIOK YMPIIOBAHUX JIa3€PHUX IMITyJIbCiB. Y OCTAaHHbOMY BUIIQJIKY CJIif, OYiKyBaTH, KpiM yTPUMaHHS
aTOMiB y MaCTI, IX OTHOYACHOTO OXOJIOI)KEHHS BEJIMKMMU CUJIAMU CBITJIOBOTO TUCKY. 3alIPONIOHOBAHO "in-situ”
METO[, OJlep>KaHHS MEePIOIUYHUX CTPYKTYP nosimep - HY Ag i3 mpekypcopy MeTaily, [olepesHbO IPOCTOPOBO
posmogineHoro rojgorpadivHum criocobom. Po3pobiieHo ¢poronosiMepHi KOMIO3ULi A4 peasniszalii metony, Ha
OCHOBI IKMX BUTOTOBJIEHO IpaTKu nojiiMep - HY Ag 3 BEIMKOI0 aMIUIITYy0I0 MOIYJIALII [IOKa3HMKA 3aJI0MJIEHHS, Ha
MOPSAIOK BUIILE BiZJlOMUX aHAJIOTIB. 3alIpOIIOHOBAHO CXE€MY BiJHOBJIEHHS Ag+ y MOJIIMEPHIN MaTpHIli, yTBOPEHOI 3

KOMITO3HUI1lii, 110 MicTUuTh KM Ta
ConiastbHO-eKOHOMIYHA cupsimoBaHicTs HTTI:
Bnsiue HTII Ha mOBKiJIs:

BnposapaskeHHst HTII: Briposamkeno

ITpakTHyHa peasnisanis HTII

IToyaTok eTamy: 5 poxis.



3aKiHYeHHs eTamy:
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TexHiKO-€KOHOMiIYHE OOrpyHTYBaHHS:

IloTeH1iaIbHUI 0OCST IIPOJASKY, THC. TPH.:

OuikyBaHMI TepMiH OKYIHOCTi (pPOKiB):

HJonaTkoBa iHdopmaris:
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X. 3aKkJI04Hi BizoMmocCTi

KepiBHHUK I0pHAUYHOI 0COGH Herpiiiko AHartoiit Muxainosuy

IlepeJtik 0Cci0O-BHKOHABILiB

€:>xoB I1aByo BasleHTHHOBUY

Bboriko Onexciii BaneHTMHOBUY
KauvasyioBa Haranig MuxarniBHa

Koxtuu Jlropmuna MuxaiiiBHa
JIutBuHOB OJiekciii MukoanioBu4
Orypuos Bosogumup Bosogumuposuy
Pomanenko BikTop IBaHoBUY

CmipHoBa TeTrsiHa MuKoJiaiBHa
XomakoBCbKU Bomogumup Muxainnosud

Sluenko JleoHin [leTpoBuy

BignoBigasibHuUI 3a HiATOTOBKY

00JIIKOBHX JJOKYMEHTIB
Tenedpon

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOIi
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