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Superconducting electrical circuits containing Josephson tunnel junctions (JJ) have provided an ideal testing ground for investigating the quantum mechanics of macroscopic variables, starting with the observation of quantum coherence of the superconducting phase difference across a JJ and leading to the development of superconducting qubits. 
One of the most intriguing and counterintuitive phenomena in the fields of atomic physics and quantum optics is lasing. Recently there have been a number of experimental demonstrations of lasing and population inversion in superconducting systems. We study lasing in the strongly driven qubit-resonator system.
We study the real solid-state hybrid systems, which consist of superconducting qubits and waveguide coplanar resonator as a measuring instrument. We considered the case, when the resonator is assumed to be driven by two signals. The first signal on interacting the system “dresses” it, that is the energy levels of the qubit are renormalized. The second high-amplitude driving signal interacting with the “dressed” qubit is able to amplify or subside [1]. The qubit and resonator has been investigated in the framework of the doubly-dressed states [2]. 
We describe the time evolution of the system by Lindblad equation. It takes account of the influence of the dissipative environment on the system. The important characteristic of such system is transmission amplitude of the signal. The transmission signal carries information about qubit state. The qubit can influence on input signal. The influence is explained by the quantum nature of such system. It is possible to get the amplification or attenuation of the signal. The main objective of the work was to study the effect of various system parameters on the value of the transmission coefficient [3].
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