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Recently a serious attention has been focused on theospepy of Josephson
junctions — superconducting circuits with a weak coupling wicar be considered
as “macroscopic atoms” with the sizes of the ordgenfor hundreds micrometers
[1]. The goal of this work is to describe quantum-mechatienomena in the
system of coupled qubits from the point of view of quasigynestates and
investigate Landau-Zener transitions at different pararaef multi-level systems.
The effect of a time-dependent driving field with a laageplitude on the system
consisting of two coupled qubits (two-level systems) has kstudied. Using the
rotating wave approximation (RWA) made it possible to Sirdple conditions of a
multi-level system resonant excitation. As it turned thé obtained conditions
include the coupling constant of qubits. The numerical sitior carried out
confirms qualitative conclusions following from RWA. Whtre field amplitude is
large the system evolves adiabatically except forriraadiate vicinity from quasi-
crossing levels where Landau-Zener quantum-coherent tcarssére observed. To
reveal the peculiarities of resonant transitions cabgetie quasi-level motion and
crossing in a periodical driving field the Floquet statbéch determines the precise
intermediate states of the system is applied [2]. Theldpgd numerical method of
calculating quasi-energy states of multi-level systems magmssible to find
transition probabilities and build interference pattefar transition probabilities.
The interference patterns demonstrate the possibiligbtdining some additional
information about qubits since the positions of tramsitiprobability maxima
appeared to be dependent on the coupling parameter of qubits.

The theory developed in this work allows to extend the i@ spectroscopy
method earlier effectively used for a single qubit overexammplicated systems. It
is evident that the quantum spectroscopy can be useduftyirey the spectra of
artificial quantum objects: quantum wells, quantum dotntjua wire and etc. in
which the distances between energy levels are significamaller than in atomic
ones.
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