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Application of Solution of the Quantum Kinetic Equations for Reneweble 
Energy problem  

M .Rasulova 

Institute of Nuclear Physics Academy of Sciences Uzbekistan  

Abstract. This article considers a non-equilibrium system of electrons interacting with an 
electromagnoite field. For this system formule intensity of emittting of both the electromagnetic field emitting 
from the system of electrons and its absorption is received. The conditions for the coefficients in the ope-
rators of spins w0, electromagnetic field wk, interaction between electrons and the field gk and  

are also determined, under which the interaction process occurs linearly and non-linearly. 
These studies can be used to select efficient materials for converters of solar energy into electricity and in 
operate the processes. 

Introduction. In 1872, for the first time, to describe the evolution of a classical particle, 

Ludwig Boltzmann introduced a kinetic equation [1] for the distribution function depending on 

the coordinate and momentum of the particles, called the following name. The other most well-

known kinetic equation describing plasma evolution is the Vlasov equation [2]. In 1902, Gibbs 

introduced [3] the equation into statistical mechanics to describe the evolution of many interacting 

particles, which was derived as early as 1838 by Liouville. In 1946, starting from the Liouville 

kinetic equation, a chain of kinetic equations was formulated that relates the Liouville equation [4] 

and the Boltzmann equation and the Vlasov equation. This chain was included in the physical 

literature as the Bogolyubov-Born-GreenKirkwood-Yvon (BBGKY) chain [5], since it summa-

rizes the attempts of different authors to generalize the kinetic equations for a single particle for 

the case of systems of many interacting particles. In quantum mechanics, particle dynamics is 

described by the Schro¨dinger equation [6]. To describe the physical phenomena in semiconductor 

physics, in solidstate physics, the Hartley equation [7] and other equations are used. To describe 

the evolution of systems of many interacting particles, the Liouville quantum kinetic equation is 

also used. Similarly, the classical case for connecting the equations for the one-particle case and 

the equation for the case of many particles, proceeding from the Liouville quantum equation, have 

been derived the BBGKY chain for the quantum kinetic equations [8], [9] for the density matrices. 

As is known, the solution of the classical and quantum chain of BBGKY allows to determine the 

distribution function and the density matrix, respectively, in the classical and quantum cases. The 

definition of these solutions allows using these results to calculate the average values of physical 

quantities, characterizing the considered system of particles. In all areas of physics, the above 

equations are used to describe the dynamics of the corresponding particle systems. In this paper, 

on the basis of the Liouville quantum kinetic equation we show the possibility of using them for 

studying problem of renewable energy.

Application of the quantum kinetic equations for the solution of problems 

of reneweble energy.the paper, Jaynes-Cummings Model (JCM) [10] is investigated in 

terms of the methods [11]-[16]. The system under consideration includes 

N two-level atoms, interacting with electromagnetic field mode. Hamiltonian of such systems in 

notations [14, 15] is given by: In the paper, Jaynes-Cummings Model (JCM) [10] is investigated 

interms of the methods [11]-[16]. The system under consideration includes 

N two-level atoms, interacting with electromagnetic field mode. Hamiltonian of such systems in 

notations [14, 15] is given by: 
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