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Controlled synthesis of ordered two-dimensional microstructures in
reactive high-density plasmas

Z. Marvi and Gh. Foroutan
Department of Physics, Faculty of Science, Sahand University of Technology, Tabriz, Iran

Abstract

This work’s aim is to investigate the dynamics of ions, electrons, and charged nanoparticles inside the dusty plasma sheath, in
order to determine the appropriate conditions for the controlled and site selective deposition of plasma particles on a pre-
patterned substrate of ordered microstructures. The approach used in this study, is the numerical simulation of the fluid
equations, describing the dynamics of plasma particles inside the plasma sheath. The results obtained, show that the focusing
effect of the electric field of nanostructures increases with the increasing of the electron number density, leading to the
growth of high aspect ratio nanostructures. Increase in the electron temperature, results in the decreasing of the charge of
nanoparticles, and consequently in the decreasing of the incident flux on the nanostructures. The enhancement of the number
density and Mach number of the nanoparticles, leads to the enhancement of the flux on nanostructures and as a result their
growth rate increases. Moreover, the incident flux grows with the increasing of the height and period of micro-pattern. From
the present findings it can be concluded that to achieve high deposition rates and nanostructures with a large aspect ratio one
should employ a high density, low temperature plasma, large impinging velocity of nanoparticles, and a micro pattern with a
relatively large period.

Keywords: : Plasma Sheath, Dust Nanoparticles, Fluid Simulation, Site Selective Deposition, Carbon Nanotubes, Active
Plasmas, Ordered Microstructures.
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