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Experimental studies show that complex plasma monolayer can be ei-
ther uniform or non-uniform in structure [1]. In one of the possible struc-
tural configurations of the monolayer, the central region denser than the
peripheral one. In such system, one can distinguish several concentric ring-
shaped fragments, in each of which the particle number density is close to
uniform.

We analyze the dynamical properties—amplitudes, spectrum and fre-
quencies of dust particle oscillations—in concentric regions of experimental
monolayer [2]. We show that dynamical properties of such system are in-
homogeneous like the structural ones. The dust particle oscillations at
the highest available frequency are localized in the central region of the
structure. This phenomenon can be explained on the basis of the model
of harmonically confined screened Coulomb charges, which is suitable for
describing the inhomogeneity of structural and spectral properties in our
experimental system. The balance of attractive central confinement and
repulsive screened Coulomb interaction creates the gradient of particle
number density in the structure. Further, the density gradient creates
difference in the effective stiffness coefficients that correspond to each par-
ticle.

When the structure with a strong screening of particle interactions
is under consideration, one can analyze it as a set of weakly interacting
fragments. Such an approach might be useful for the theory of phase
transitions and structure formation in complex plasmas.
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