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A self-consistent model of DC discharge containing dust particles is presented. Dust formation is
described from the sputtering of molecular precursors to the nucleation of the particles and
subsequent growth by molecular deposition and coagulation. Dusty discharge characteristics are
obtained as function of the particle formation.

Nucleation and growth of nanostrusctured dust particules is of particular interest for
different fields. In laboratory and industrial chemically active discharges, dust can affect
the performance of produced electronic devices or films [1]. In the ITER reactor, for
instance, they can pose important safety problems [2].
A modeling study of carbon clusters and dust particles formation through carbon graphite
sputtering in argon DC discharges is presented. The model combines self-consistently the
description of plasma discharge kinetics, molecular growth and transport of carbon clusters
and aerosol dynamics for dust particles.
The proposed model is composed of different modules. The first one describes the DC
plasma discharge containing negatively charged dust and precursors. The second is a
detailed kinetic scheme for particle precursor formation. The last one solves for the dust
total density, average mass and charge.
As soon as the charge density carried by precursors and dust particles becomes comparable
to that carried by the electrons, dusty plasma effects can no longer be neglected. Coupling
negatively charged precursors and dust in the discharge module reduces the electron
density and electric confinement of these species, consequently, modifying the dynamics
of particles formation and growth.
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Figure 1 : (left)Electric field along the discharge and (right) electron and negatively charged precursors densities
at the maximum position as functions of discharge time.
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