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We study the effects of nonequilibrium correlations and interactions between constituent particles 

of a bunch or pulsed beam, arising in course of its motion through a medium, or under the scattering 

of particle stream on a cluster or finite cloud of impurities [1]. Formally, these correlations are 

determined by the effect of dynamical screening. Such induced correlations and dynamical friction 

forces on impurities are manifested most pronouncedly in the case of collective dynamical screening 

effect and are enhanced in the case of a nonlinear medium when strong local fluctuations of scattered 

field begin to act as additional scattering elements along with impurities. In addition, collective 

scattering effects depend on the degree of impurity cluster disorder [2]. We focus on effects provoked 

by the collective scattering on randomly inhomogeneous structures and by the presence of local 

fluctuations. The presence of strong fluctuations of the scattered field is shown to give rise to strong 

local fluctuations of nonequilibrium forces acting on certain particles within the impurity cluster that 

can be a precursor of dynamical instability of the cluster, which is manifested in the peculiar behavior 

of the tails of probability distribution function for the drag force [3]. The description of the impurity 

cluster in terms of effective parameters breaks down due to the presence of such fluctuations. 
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