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A qubit is a quantum system with two possible states. Qubit is the main component for creating a quantum computer, so studying various types of qubits and systems that behave like qubits is very topical. The implementations of such systems are both microscopic two-level systems, such as electronic states in atoms, molecule spins or photon polarization, and artificial mesoscopic systems, such as quantum dots and superconducting circuits.
The general theory of quantum computation is based on the concept of an abstract qubit, not being interested in its physical origin. Dynamic behavior of the qubit includes such quantum mechanical phenomena as non-adiabatic tunneling of Landau-Zener and Rabi oscillations, which have been studied both theoretically and experimentally [1,2].
More complex is a four-level quantum system. This is a system of two coupled qubits [3] and a double quantum dot [2,4]. By analogy with the qubit, Landau-Zener transitions between different energy levels and Rabi oscillations are also observed in it. One of important phenomena is the controlled transitions between the levels owing to a periodical external excitation, because it makes it possible to control the populations of the system levels experimentally. The transition from one level to another is observed only at resonant frequencies corresponding to the energy difference between the levels. This fact makes it possible to control specific transitions experimentally, creating an external excitation of necessary frequency for the system.

The purpose of this work is theoretical studying of the evolution of a system of two coupled qubits and a double quantum dot system, modeling the transitions between different energy levels of these systems under the action of external periodic excitation, modeling and controlling populations of different energy levels.
The state of such a system is determined by the density matrix. And the evolution of the system is described by the Lindblad equation for the system density matrix, which is a system of differential equations for its components [5]. There are different approximations for the analytical solution of this system and it is possible to consider particular cases, for example, weak interactions between qubits. But in the general case the system can only be solved numerically. The kind and parameters of the quantum system, the nature of the external excitation, its frequency and amplitude is completely determined by the Hamiltonian, which enters the Lindblad equation. So to simulate the evolution of the system, observe the Landau-Zener transitions, study the influence of external excitation, and the parameters of temperature and phase relaxation, a numerical solution of this system of equations is used.
After a numerical simulation of the evolution of the four-level quantum system and constructing the correct model, it will be possible to make a comparison with the experimental results.
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