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In this work the representation of the quantum optical expressions for the absorption coefficient in terms of collisional integrals of the corresponding semi-classical kinetic equations is discussed. It
was shown, that in certain approximation, the given gradient field of particle number distribution in the phase space (of coordinates and momentums) can determine the absorption properties of a
system. The atom-photon and atom-atom collisions are formally represented here in the form of the corresponding items in the kinetic equation. The proposed approximation can be used to
introduce the chronology of absorption/reemission and interatomic collision events in the system within an impact theory or a semi-classical evolution operator in the kinetic equation. The single-
atom methods, such as the equation of motion for the one-particle population matrix, to find the number of quanta, imbibed by atoms or liberated into the environment per unit time, are not used
here. The derived expression for the local absorption coefficient non-linearly depends on atomic density and initial intensity. It was found that the ability of the system to absorb or emit quanta can
quantitatively be expressed through the semi-classical form of collision integrals (see details in [1]).
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