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a model of magnetic aggregation of nanodust in electric discharges 
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In the frame of the project on modeling the electrodynamic aggregation of nanodust toward macroscopic fractal skeletal structures, a simple model is suggested for magnetic aggregation of nanoparticles towards a tubular structure, under condition of electric discharge. 

The model is based on the assumption of the possibility of nanotubular structures to acquire the static magnetic dipole moment in the electric discharges (presumably, at the initial stage of discharge, e.g. during electric breakdown). Such an assumption was made in [1(A,B)] to explain the unexpected longevity of the straight filaments, and their networks, revealed [1(C)] in the data from gaseous electric discharges of Z-pinch type in the E-2 facility. This assumption allowed the prediction of the existence of macroscopic fractal structures in which the role of topologically basic building block is played by that of tubular form (at minimal length scale, presumably by the carbon nanotube), which is successively self-repeated at various length scales (brief survey of experimental evidences for self-similarity of skeletal structures in the range 10-5 cm - 1023 cm is given in [1(D)]). To account for the longevity of these structures in the condensed-matter state in plasmas, a model of their survivability was suggested [1(E)], which assumed anomalously small dissipation of EM energy in these structures and, in particular, small dissipation of magnetic flux trapped by nanotubular blocks. Indirect evidences in favor of the latter phenomenon for carbon nanotubes and their assemblies have been reported in the literature in a number of experimental and theoretical papers. 

The demonstration of the capability of nanoblocks to aggregate towards self-assembling of macroscopic skeletons with the help of nanoblocks’ magnetism is worth to be started with treating the problem of electrodynamic self-assembling of a tubular structure (in terms of the concept [1(A,B)] – of tubular structures of the 2-nd generation) in the presence of electric and magnetic fields peculiar to electric breakdown in the presence of magnetically active nanodust. Here we present the results of numerical modeling which shows typical behavior of the ensemble of nanodipoles, in the frame of the suggested simple model of aggregation, and give a qualitative comparison with the analysis [2] of the data on the transmission electron microscopy of submicron particles in the dust deposits in tokamak. 
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