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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[TocuneHHs HAZIPOBITHOrO criapioBaHHS B Moaeni ®epMi-I'abbapaa 3a JOIIOMOTOI0 KBAHTOBOTO KOHTPOJIIO

Ha3sBa po6oTH aHIJIilICbKOIO:

Enhancement of superconducting pairing with the quantum control

PedepaT ykpaiHCbKOIO:

Po6oTa nmpucBsiyeHa JOCiIKeHHIO XapaKTePUCTHUK HAAIIPOBIAHUX KOPEJILil B OHHOBUMIDHOMY HaliB3alIOBHEHOMY
nanio3si Pepmi-Tab6apza 3 nepiogMYHUMU rPAaHMYHUMY YMOBAMHU MiJ [Ii€l0 30BHIIIHBOTO 30y1)KYBaJbHOTIO I10JISL.
JlJ1 Kpaworo po3yMiHHS HaANPOBITHUX Ta MAarHiTHUX XapaKTEPUCTUK CTaHiB CUCTEMU 3 BU3HAYEHOIO €HEPrielo
n1o6yJ0BaHO BiJIOBiHI Aiarpamu po3noginy. JJuHaMiky HaJIpOBiIHUX KOPeJISLiil pO3IJISHYTO HA IIPUKJIaLi
CHUCTEMH 3i CKIHYEHHOIO KiJIbKiCTIO By371iB. [IpoaHai3oBaHO 3aJI€e>KHOCTI aMILIITyu KOPEJILil Bifl BUOGOPY YaCTOTH
Ta aMIUITyAY 30BHIIIHBOTO 110J1s1. [ eeKTUBHOTO [1epeBefileHHS] CUCTEMU Y 30y )KeHUI CTaH 3 HEHYJIbOBUM
3HAYEHHSM BUKOPUCTAHO KBAHTOBUI KOHTPOJIb 3a JIamyHOBUM. F10ro ocHOBa — o6y 10Ba iMIyJIbCy 30BHIIHBOTO
107151 TAKUM YMHOM, 11O MOXifHa BiJ MapaMeTpa HaAIIpOBiAHOTO CIIaplOBaHHS MifTPUMYETHCS HEBIZl'€MHOIO
BIIPOZIOBX yCi€l eBoIoLii. 32 OIIOMOrOI0 [[bOTO METOY [TOKa3aHO MOXJIUBICTD [T0OYIyBaTH I10JI€, 10 ITOYNHAETHCS
iMITy/IbCOM i3 IPaKTMYHO OYIb-SIKUM CIIiBBiIHOIIEHHSIM aMIUIITyAU 1 4aCTOTH, ajle BUBOJUTb CUCTEMY B CTaH 3
MaKCHMMaJIbHAM [I03BOJIEHUM IIPaBUJIaMU BilOOPY 3HaYEHHSIM IIapaMeTpa HaANIpOBigHOro crapiosaHHs. lle,
30KpEMa, 1aJio 3MOTY YHUKHYTHU MIPOLeyPH Mif60py ONTUMAJIbHUX IIapaMeTpiB i 30YIpKeHHS CTilKO]
HAJIIPOBIIHOCTI Ta o0y ayBaTH O6akaHMI iMITyJIbC HA OCHOBI IOBIJIbHOTO CUJIbHO HeJliHiliHOro curHamny. KoHTposb
3a JIAIyHOBUM BUKOPHMCTAHO IIiJ] YaC PO3B'sSI3aHHS 33/1a4i IPUrHiY€HHS HAIIIPOBIAHMX KOPEJISILill y BXKe 30yAKeHii
cucteMi. Ha npuknazi nporo npotecy nokazaHo HeJOKaJabHiCTh KOHTPOJIIO Ta NOCiIKEHO MOKIIUBICTb
BHMKOPHUCTaHHS BiIl'yKy CUCTEMHU [1JIs1 BUOOPY ONTUMAIbHOTO MOMEHTY 4acy, B SIKMH IOJAHHS iMITyJIbCYy [IPU3BOIUTD

110 HaN6iIbII e(DEKTUBHOTO TPUTHIY€HHS HAJITPOBiTHOCTI.

Pedepar aHIJ1iHCBKOIO:

The work is devoted to the study of the characteristics of superconducting correlations in a one-dimensional half-
filled Fermi-Hubbard chain with periodic boundary conditions under the action of an external exciting 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 are constructed. The dynamics of superconducting correlations is
considered on the example of a system with a finite number of nodes. The dependencies of the correlation
amplitude on the choice of frequency and amplitude of the external field are analyzed. To effectively transfer the
system to an excited state with a non-zero value, quantum Lyapunov control is employed. Its basis is the
construction of the external field 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 shown that it is possible to
construct a field that starts 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, made it possible to avoid the procedure of selecting optimal parameters for the excitation of stable
superconductivity and to construct the desired pulse based on an arbitrary strongly nonlinear signal. Lyapunov
control is used when solving the problem of suppressing superconducting correlations in an already excited
system. The example of this process shows the nonlocality of control and explores the possibility of using the
system response to select the optimal time point at which the pulse application leads to the most effective
suppression of superconductivity.

Inpexkc YIK: 532;530.145;538.94-404, 538.945 , 532; 533; 536; 538.9 , 532; 530.145; 538.940404. , 536.75 , 538.9 ,
538.919405; 548.5.01
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