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1. OCco6aMBOCTI e1eKTPOINHAMIKM ME30CKOITiYHOI CCTEMU HAIMIPOBITHUX KBAHTOBUX OiTiB, 110 B3aEMOIIIOTH 3

p€30HaTOpPpOM

2. Features of the electrodynamics of the mesoscopic system of superconducting quantum bits interacting with a

resonator

Pedepar:

1. Incepralist NpucBsYeHa TEOPETUYHOMY NOCTIIKEHHIO 0COBIMBOCTE B3a€MO/ii ABOPIBHEBUX CUCTEM —
KBAHTOBUX OiTiB — 3 €JIEKTPOMArHiTHUM I10JIEM PE30HATOPA Y BUIMAJKAX KJIACUYHOTO i KBAHTOBOT'O CUTHAJY.
3HaleHo SIBHI BUpa3u 1J1s1 Koe(illieHTa IPOXOIKEHHS €JIEKTPOMArHiTHOTO CUTHAJIy Ye€pe3 CUCTEMY KyOiT-
pe30oHaTop B pa3i ;BoMomoBOro pe3oHaropa. [TokasaHo, mo B3aeMoJist Kyb6iTa 3 ABOMA CUTHAJIaMU IIPOU3BOAUTD JO
nocusieHHs abo ocabJieHHs BUXiIHOro curHany. BctaHoBsieHO, 10 KyOiT BUCTYIA€ B IKOCTi KBAHTOBOTO
HeJIiHiITHOTO 06'eKTa. B po6OTi 3aIIpONIOHOBAHO OPUTiHAIBHUM MifXiT, 4O BUPIlIEHHS 3aBIaHb IPOXOIKEHHS
OAVHOYHOTO (POTOHA YEPE3 XBUJIEBi, 3aCHOBAaHUI HA METO/Ii HEEPMITOBOTO raMiIbTOHIaHAa i MaTpUIli pO3CilOBaHHS.

[TokaszaHo, 1m0 WBUAKICT POTOHHOIO BUIIPOMIHIOBAaHHS 3QJI€XKUTD Bifi BBAEMHOT0 PO3TAlLlyBaHHS CUCTEM KYOiTiB-



PE€30HaTOpiB. BCTaHOBJIEHO, IO B CUCTEMI MOJKJIMBI PE30HAHCU 3 aCUMETPUYHUM NIPOQineM, sIKi 3a/1eKaTh Bif

4aCTOTH BXiTHOTO (POTOHA.

2. The thesis is devoted to a theoretical study of the features of the interaction of two-level systems - quantum
bits - with the electromagnetic field of a resonator in cases of a classical and quantum signal. Explicit expressions
are found for the coefficient of transmission of an electromagnetic signal through the qubit resonator system in
the case of a dual-mode resonator. It is shown that in the case of the interaction of a qubit with two signals, the
output signal can be amplified or weakened. It is established that the qubit acts as a quantum nonlinear object. The
problem of passing single-photon signals through a waveguide connected with a qubit-resonator system have
been solved. An original approach to solving problems of passing a single photon through a waveguide based on
the method of a non-hermitescher Hamiltonian and a scattering matrix is proposed. It has been established that in
the system there are possible resonances with an asymmetric profile, which depend on the frequency of the input
photon.
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