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A model is formulated for describing the self-assembling of a linear filament from an ensemble of chaotically situated, strongly magnetized dust in the magnetic field of a plasma filament of electric current. The dust particles are assumed to be static lengthy (i.e. 1D) magnetic dipoles with the longitudinal electric conductivity and the electric charge, screened with its own plasma sheath (see [1(a)] for more detail). The process under consideration models the initial stage of skeletal structure formation in the laboratory electric discharges, starting from the moment of the seed (short-lived) electric current filaments of beam-plasma type and demonstrating the possibility of forming, under these condition, of an ensemble of linear (or quasi-linear, weakly structured) filaments, which close the electric circuit either between the electrodes or self-close in an electrodeless discharge (e.g., in a toroidal system). The role of external magnetic field in the buildup of linear filaments is also shown.

Thus, the present modeling substantiates the initial conditions for the numerical modeling [1(b),2] of ~102-103 such dipoles, which has shown the possibility of self-assembling of a tubular skeletal structure from an ensemble of initially linear dust filaments. Such a self-assembling appeared to be possible thanks to self-reduction of spatial dimensionality of the system, namely a transition from initial quasi-homogeneous 3D system to a coaxial nested cylinders with magnetic networking (“magnetic threading”) inside each cylindrical surface due to (i) a fraction of the dipoles with uncompensated magnetic flux in the dust filaments and (ii) the close Coulomb repulsion of the dust particles.

Numerical modeling carried out extends the range of demonstrating the possibility of electrodynamic (magnetic and electric) self-assembling of macroscopic skeletal structures, identified in a broad range of length scales in laboratory electric discharges and space [3], from the blocks with the above-mentioned electrodynamic properties (presumably, carbon nanotubes and similar nanostructures).
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