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[TocuneHHs HagIPOBiAHOrO criapoBaHHs B Mojeii Gepmi-T'a66appa 3a JOIOMOro0 KBaHTOBOI'O KOHTPOJIIO

Ha3zBa po6oTu (aHrJ1)

Enhancement of superconducting pairing with the quantum control

Merta po6oTH (YKp)

MeTo10 po60TH € NOCTiIKEHHS XapaKTePUCTUK HAAMIPOBIHUX KOPEJIALiil B OGHOBUMIPDHOMY HaIliB3allOBHEHOMY JIaH103i Oepmi-
l'a66appa 3 nepiofgWYHMMU TPAaHUYHMMU YMOBAMM IIifi Ji€l0 30BHIITHBOrO 306YIPKyBajbHOrO IOJSA. [lJ1S Kpamoro po3yMiHHS
HaZTPOBIIHMX Ta MarHiTHUX XapaKTePUCTHK CTAaHIB CUCTEMM 3 BHU3HA4YEHOIO eHeprieio 6yne 1mo6yJoBaHO BiAIIOBiAHI Aiarpamu
posnoginy. JuHaMiKy HaANPOBITHUX KOPEJALIN OyZe pO3IJISHYTO Ha NMPUKJIAAi CUCTEMH 3i CKIHUEHHOIO KiJIBKICTIO By3JiB. Byzne
MIPOAHAJI30BAHO 3aJIEXKHOCT] aMILIITYyOu KOpeJsiliil Bif, BUOOPY YaCTOTHM Ta aMIUITYIM 30BHIMIHBOTO MoJs. st €e(PeKTUBHOTO
nepeBelieHHS CHUCTEMU y 30y[KEeHWN CTaH 3 HEHYJIbOBMM 3HA4Y€HHSM IIJIAHYE€TbCSI BUKOPUCTATU KBAHTOBUII KOHTPOJIb 3a
Jisnynosum. Moro ocHoBa - mo6y/i0Ba iMITyJIbCy 30BHIlIHBOTO TOJISi TAKMM YMHOM, 1O TIOXiZiHA Bifi MapameTpa HaPOBiIHOTO
CIIapIOBaHHS MiATPUMYETbCS HEBif'€MHOIO BIIPOJOBX yciel eBoolii. 3a [OMoMOroo IjpbOro MeTony IlependadaeTscs, 1o Oyne
MOXUIMBICTb MTOOYyBaTU MOJIE, M0 OYNHAETHCS IMITYJIbCOM i3 MPAKTUYHO OYAb-SIKUM CIiBBIHOLIEHHSIM aMIUITyJu I 4acTOTH,
ajile BUBOJUTb CUCTEMY B CTaH 3 MAaKCHMMaJlbHAM [I03BOJIECHUM IpaBUJaMHu Bifbopy 3HAaueHHSM IapameTpa HaANpPOBiAHOTO
crapioBaHHs. lle, 30KkpemMa, Jlae 3MOTy YHUKHYTU NpOLEAypU Mifdopy ONTUMaibHUX NapaMeTpiB [y 30YIPKeHHS CTilikoi
HaJPOBIIHOCTI i TOOYAYyBaTH 6aXkaHUI IMITyJIbC Ha OCHOBI OBIILHOTO CUJIBHO HEJiHIHOTO curHany. KoHTposb 3a JISIyHOBUM
Oyle TakoX BUKOPHMCTAHO TiJi Yyac PO3B'sI3aHHS 3afiaui NPUTHIYE€HHS HAANPOBIIHUX KOpeJlill y Bxke 30yIKeHil cuctemi. Ha
MIPUKJIAJi [bOTO TPOLECY IUIAHYETbCA I10KA3aTH HEJIOKAJIbHICTh KOHTPOJIIO Ta AOCHIZUTH MOXKJIMABICTh BUKODHUCTAHHS CTPYMY
cucTeMd IJisi BUOOPY MOMEHTY d4acy, B SKUHM IIOfaHHS IMIyJbCy IIpuU3Bele OO Haubinbm e(peKTUBHOrO NPUTHIYeHHS

HaJAIIPOBIIHOCTI.
MeTa po6oTH (aHrJI)

The aim of the work is to study the characteristics of superconducting correlations in a one-dimensional half-filled Fermi-
Hubbard chain with periodic boundary conditions under the action of an external driving field. For a better understanding of the
superconducting and magnetic characteristics of the states of a system with a certain energy, the corresponding distribution
diagrams will be constructed. The dynamics of superconducting correlations will be considered using the example of a system
with a finite number of sites. The dependencies of the correlation amplitude on the choice of frequency and amplitude of the
external field will be analyzed. To effectively transfer the system to an excited state with a non-zero value of the order
parameter, it is planned to use quantum Lyapunov control. Its basis is the construction of the external field momentum in such a
way that the derivative of the superconducting pairing parameter is maintained non-negative throughout the entire evolution.
Using this method, it is assumed that it will be possible to construct a field that begins with a pulse with almost any ratio of
amplitude and frequency, but brings the system to a state with the maximum value of the superconducting pairing parameter
allowed by the selection rules. This, in particular, makes it possible to avoid the procedure of selecting optimal parameters for
the excitation of stable superconductivity and to construct the desired pulse on the basis of an arbitrary strongly nonlinear
signal. Lyapunov control will also be used when solving the problem of suppressing superconducting correlations in an already
excited system. Using the example of this process, it is planned to show the nonlocality of control and investigate the possibility
of using the system current to select the moment in time at which the introduction of a pulse will lead to the most effective
suppression of superconductivity.

IIpiopuTeTHHI HaIPSIM HayKOBO-TEXHIYHOI AisnbHOCTI: yHIAMEHTaNbHI HAYKOBI JOCIiIKEHHS 3 HAVBaKJIUBIIINX IIPOGIIEM
PO3BUTKY HayKOBO-TEXHIYHOTO, COLiaJIbHO-€KOHOMIYHOT0, CyCHiJIbBHO-TIOJIiTUYHOTO, JIIOJCHKOTO MOTEHIIiary
CrpaTeriyHHii piopHTEeTHHII HaNPIM iHHOBAIiHHOI AisIBHOCTI:

Bupg, po6otu: 39 - pyHnamMeHTasbHa



OuikyBaHi pe3yybTaTi: MeTonu, Teopii

T'anyss 3acrocyBaHHs: TeopeTnyHa (isuka

6. ETaniu BUKOHAHHS

Homep |ITouaTok | 3akinyenHs | 3BiTHHI gokymeHT | HasBa eTamy

[TocuneHHs HanmpoBigHOro crapioBaHHs B monesi ®epmi-Tabbapna 3a
1 03.2025 [12.2025 OCTaTOYHMIA 3BIT ATPOBIA p 4 Y ot

AOIIOMOT0I0 KBAHTOBOT'O KOHTPOJIIO

7. Ingexc YK tremaTuyHux pyopuxk HTI

Kopgu Temarnunux pyopuk HTI: 29.17.21, 29.19.29

Inpexc YIK: 532;530.145;538.94-404, 538.945 , 532; 533; 536; 538.9 , 532; 530.145; 538.940404. , 536.75 , 538.9 , 538.910405;
548.5.01

8. 3akJII04YHI BiZoMocCTi

KepiBHHK opraHi3ariii:
AzapeHkoB Mukosia OsnekciftoBud (1. ¢.-M. H., npodecop, akagemik HAH Ykpainu)
KepiBHHKHU po6OTH:

CotnikoB AHppili ['eHHagifioBud (4. ¢.-M. H., C.1.)

BignoBimanbHui 3a mogaHHs JOKyMeHTIB: JlebeneBa OsneHa BikropisHa (Teu.: +38 (057) 335-61-73)

KepiBHuK Bigainy peectpanii HayKoBoi gisibHOCTi

IOpyenko T.A.
VxpIHTEI




