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SCREENING OF THE COULOMB INTERACTION  

IN CRYSTALLINE MATERIALS 

To describe the screening effects in a solid, the collective variables method is used. The cumulant 

expansion in terms of renormalized Mayer functions was used to represent the free energy in the form 

of a density functional and cell potentials of mean forces. From the condition of extremity of the re-

mainder in the representation of the configuration integral, a closed system of equations for calculating 

the potentials of the mean forces is obtained. The kernels of these equations are represented by addi-

tional correlators that take into account the effects of short and long range interactions. To calculate the 

latter, the Gibbs distribution function of the Coulomb system is averaged over the basis states of an 

ideal crystal. As a result, the integral equations are presented in a form containing screened poten-

tials. A connection is established between the Fourier transform of the screened potentials and the mo-

ments of the one-particle distribution function, which contain potentials of the mean forces. The modi-

fied expression for the Debye radius is obtained. The transition to a lattice system is considered. 

Key words: solid, effective potential, free energy, Debye radius, integral equations, correlative 

functions, lattice theory.  
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