O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0211U005707

Jep>KaBHHH peecTpaliliHui HoMep: 0111U004953

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 22-12-2011

II. Etran BukoHnauus JiP

Homep eramny: 1

HasBa €Tamy. fAnepHuil TOOMHHUK Ha OCHOBI TOPi0-229.
IToyaToK eramy: 07.2011

3akiHyeHHs eTamy: 12.2011

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0cooH (a60 ITIB ¢izmyHOi 0c06H): IHcTUTYT disnku HAH
Ykpainu

Kopg, 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS:

dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 525-12-20

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0cooH (a0 ITIB PiznuHOi 0CO6H): lepkaBHe areHTCTBO 3

MMTaHb €JIEKTPOHHOTO YPSAyBaHHS YKpaiHu

Kog, 3a €EJPIIOY: 37471818

Micuesnaxo,szeHHa: ByJ. Jlinosa, 24, m. Kuis, Kuis, 03150, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 2071730

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 BuzaTkis i KpeguryBaHHs (KIIKBK): 5031050

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. TPH.). 65




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

SInmepHU rOOVHHYK HAa OCHOBI TOPit0-229.

Ha3sBa po6oTH aHIJIilICbKOIO:

Nuclear clock based on 229 Thorium.

PedepaT ykpaiHCbKOIO:

O6'eKT gocimkeHHd - Apo atoma 229Th B KorepeHTHOMY CBIiTJIOBOMY 10JIi. MeTa po60Tu - N0oO6yA0Ba TEOPETUYHOI
Mogei GopMyBaHHS CUTHay IOXUOKM "TBEPAOTIIBHOTO" 1€PHOTO CTaHAAPTY YAaCTOTU NpU 30yAKEHHi g1pa
[I0JIiXpPOMaTHUYECKUM JIa3epHUM I10J1eM (PEMTOCEKYHIHOIO IPe6iHKOI0 YaCTOT), PO3POOJIEHHS QJITOPUTMY
064MCIIeHH] i MOJle/NI0BaHHs (OPMYBaHHS LIbOTO CUTHAIY. MeTo QOCIIiIpKEHHS - aHali3 IPOLeCiB PE30HAHCHO]
B3a€MO/Iii JIJa3ePHOT0 BUIIPOMIHIOBAaHHS 3 PEYOBMHOIO 3a IOITOMOroI0 piBHAHHS llIpeninrepa Ta piBHAHHSA 071
MaTpuLi I'YCTUHU. BOXKIMBUM MUTAHHSM IIPU CTBOPEHHI CTaHAAPTY YaCTOTU € BEJIMYMHA CBITJIOBUX 3CYBIB, 4Ki
BM3HAYalOTh TPAaHUYHY TOYHICTb CTaHJAPTY. [IpoBenieHi JOCiIKeHHS [10Ka3yI0Th, 1[0 CTabiIbHICTD SE€PHOT0
CTaH/apTa YaCTOTU MOJKe CKIaJaTy BeludnHy nopsagky 10-19-10-18, gk g1 ogHODOTOHHOI, Tak i 4715 ABOOOTOHHO]
cXeMH 30y1KeHHs1. MOXIMBICTb peanisallii JBOPOTOHHOrO NEePEXOy 3yMOBJIEHA HASIBHICTIO HEHYJIbOBUX MArHiTHUX
IUIIOJIbHUX MOMEHTIB B OCHOBHOMY i 30y/I)KEHOMY CTaHax. BUKopucTaHHs peMTOCEKYHIHOI IPEOiHKM YaCTOT MOXKE
CTaTU OCHOBOIO J1J151 TOYHOT'O BUMIPIOBAaHHS 4acCTOTHU Iepexoy B sinpi. [IopiBHSIHO 3 04HOPOTOHHOIO, IBO(POTOHHA
cxema 30y[I)KeHHS Ma€ TaKi nepesaru: 1) BCi CleKTPabHi KOMIIOHETH (IIONIapHO) GOPMYIOTh CUTHAI (PJIyOPECLEHILI;
2) y 10J1i 3yCTPiYHUX IMITyJIbCIB BiICYTHIl JiHIHUI NOMJIEPiBCbKUI 3CYB PE30HAHCY; 3) AJis MOOYI0BU CTaHAAPTA
4acTOTU MOTPiGHE AKepeJio BUITPOMIHIOBAHHS 3 Y[iBidi MEHIIOI JOBKMHOIO XBUJi (6s113pK0 320 HM); 4) HeMae
npo6emMu (OHOBOTO curHaiy; 5) B ioHax Th3+ Mo>KHa 04iKyBaTH 3HA4HO 6ibi0i e(peKTUBHOCTI ABOPOTOHHOTO
30yI’)K€HH$, HDK 0IHO(POTOHHOTO, IIPU MOMipHUX iHTEHCUBHOCTSX (MOpsAIKy 1 BT/cM2 i MeHIIe). 3anpONIOHOBAHO
CXEMY OIUTY TBEPHOTIIBHOTO CTaHJAPTY i NPOBEeHEHO iiMogentoBaHHs. TOYHICT HACTPOIOBAHHS HA PE30HAHC

CTaHOBUTH 0113bKO 1111,

Pedepar aHIJIiHCBKOIO:

Object of investigation: 229Th nucleus in a coherent light field. Purpose of investigation: - the development of a
theoretical model for the error signal in "solid" nuclear frequency standard if the nucleus is excited with
polychromatic laser field (a femtosecond frequency comb), the development of an algorithm to compute and
model the formation of this signal. Method of investigation: analysis of process of the resonant interaction of laser
radiation with matter using Schr?dinger equation and the density matrix equation. An important issue in
investigation of a frequency standard is the values of light shifts, which determine the ultimate accuracy of the
standard. In our studies the stability of the nuclear frequency standard can be of the order of 10-19-10-18, both for
single-photon and two-photon excitation schemes. The possibility of realizing two-photon transition is caused by
non-zero magnetic dipole moments in the ground and excited states. Usage of femtosecond frequency comb can
be the basic method for the accurate measurement of the transition frequency in the nucleus. Compared with
single-photon, two-photon scheme has the following advantages: 1) all the spectral components (pairwise) form
the fluorescence signal; 2) in the field of counterpropagating pulses the linear Doppler shift of the resonance is
absent; 3) to develop a frequency standard one needs a source of radiation with two times smaller wavelength
(approximately 320 nm); 4) the problem of background signal is absent; 5) in Th3+ ions one can expect much more
effective two-photon excitation than one photon excitation at moderate intensities (of the order of 1 W/cm2 and
less). We propose the interrogation scheme for solid-state standardy together with its numerical simulation. The
precision of its accuracy tuning at resonance is about 1 Hz.

Inpexc YIK: 535.33/.34:621.373.826, 535:33 /34:621.373.826



Koau reMaTHYHHX PyOPHK:29.33.49

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI: fluenko Jleonin [TerpoBud
HayKoBHI1 CTyIiHb:

Buene 3BaHHs:

Inentudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zBa HTII yKpaiHCBKOIO: Teopis s1epHOrO CTaHAAPTY YaCTOTH.
Haszsa HTII anrJificbKo10: The theory of nuclear frequency standard.
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpHuMmaHi pe3yJIbTaTH:

l'asmy3b 3acTocyBaHHs: 33.20.1 (BUPOGHULITBO ONTUYHUX KOHTPOJIbHO-BUMIPIOBAIbHUX NIPUTIAMIB TA

YCTaTKOBAaHHSI)
PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: [Mo6ynosano TeopeTryHy MO/IENb TBEPIOTIIBHOIO CTAHAAPTY YACTOUTH, B OCHOBI SIKOTO JIEXUTh
OINTUYHMI IIepexif B 1pi Topito - 229. Mogenb NpuiaTHa A1 BAKOPUCTAHHS SIK MOHOXPOMATUYHOTO JIa3€PHOTO
BUIIPOMIHIOBaHHS, TaK i IIOC/IiJOBHOCTI JIa3€PHUX iMIIyJIbCiB, @ TAKOXK 1711 4BOGOTOHHOTO 36ympKeHHs. [TonaHo
aHasi3 nepesary ABOQPOTOHHOTO 30YI>KEHHS SIEPHOTO ITEPEXOAY, 3 SIKOrO BUILJIMBAE MIEPCIIEKTUBHICTh CaMe TaKol

cxeMu 30yI>KeHHsI. 3HaleHO CBIiTJIOBI 3CYBH, SIKi 0OMEXYIOTh TOYHICTbh CTAaHJAPTY Ha piBHi 10-18.
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjis:
BnposaaskeHHst HTII: Briposampkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy: 5 pokis.
3aKiHYeHHs eTaly:
Crno>kuBavi NPOAYKIii: Haykosi ycraHoBU.
IlepcrieKTHBHI PUHKH: Vkpaina, Pocis.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUE 0OCST IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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on the coherent population trapping resonance shape / G. A. Kazakov, A. N. Litvinov, B. G. Matisov, V. 1.
Romanenko, L. P. Yatsenko, A. V. Romanenko // J. Phys. B: At. Mol. Opt. Phys. - 2011.- Vol. 44, N 23. - 235401;
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