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Laboratory dusty plasma (consisting of electrons, ions, neutral gas and dust grains of 

micron sizes) is an open dissipative system with self-organization. At the same time, it can be 

a good experimental model for studying phase transitions in non-ideal systems. Information 

on the interaction potential between dust particles is necessary for an analysis of various 

physical characteristics (pressure, energy, compressibility, viscosity, thermal conduction, 

etc.). It should be noted that a simple Yukawa model of interparticle interactions is incorrect 

under conditions of a dense grain cloud and in the sheath region of laboratory gas discharges, 

as well as this model does not take into account the ionization/recombination processes, the 

collisions of plasma electrons and ions with neutrals, various collective effects and other 

factors. In the previous work we have found that a far asymptotic behaviour of the interaction 

potential between monodisperse dust particles in a crystalline dust layer in rf-discharge 

plasma is in a good accordance with the Coulomb potential [1]. Meanwhile at short distances 

(less than 1–2 mean interparticle distances) from the particle the potential is screened. 

Usually to achieve different phase states of a dusty subsystem experimenters vary 

discharge power and buffer gas pressure. In this case the potential of the interaction between 

dust particles is changed. Another way to obtain different phase states is an external 

perturbation of the dust subsystem. In our laboratory experiments with a quasi-two-

dimensional dust monolayer suspended in rf-discharge plasma we have used a high-power 

argon laser for this purpose. In this case, the plasma parameters remained unchanged. 

Measurements of a spatial distribution of the interparticle interaction potential were carried 

out using a method based on solving the inverse problem for an overdetermined set of motion 

equations of interacting particles [2]. We have found out that spatial asymptotes of pair 

potential for the perturbed (disordered) and for the equilibrium (ordered) dust systems differ. 

The possible reasons of this unexpected phenomenon we will discuss. 
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