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The main purpose of this study is to improve thelewstanding of low-
pressure glow discharges by modelling and compsitaulations. Analytical glow
discharges, based on the sputtering of the sanaptede by energetic heavy particles
of the plasma, are of special interest in this stuthe research focuses on the
investigation of cathode sputtering processes hadlependence of crater formation
on various discharge parameters, thermal effeatslesiof operation.

The research is carried out based on a self-censisivo-dimensional heavy
particle hybrid model — combining the fluid destiop of slow plasma species with
the kinetic treatment of fast plasma particles irMante Carlo (MC) model —
complemented with a heat transfer model for theutation of the gas temperature
profiles. The plasma species considered in theithybhodel are electrons, atoms and
ions of the discharge gas (argon) and the sputi@@us and corresponding ions of
the cathode material (copper). As all the imporf@asma processes are expected to
take place in the vicinity of the cathode, modellstudies also focus on this part of
the discharge cell: in the simulations the lendtthe investigated region is 8-10 mm
in front of the cathode, the diameter of the cylioal anode is 4 mm. Typical results
of the hybrid model are the discharge current, qiak distribution, the density
distributions of the plasma species, their flux esrtergy distributions at desired
positions of the discharge region, ionization anditation profiles as well as
temperature distribution profiles. Besides theke, model also makes it possible to
investigate the processes relevant to the erodidheocathode: as the energy of the
individual heavy patrticles hitting the cathode d@inel position of the bombardment are
known in the MC model, the corresponding sputtegiggds can be determined; the
flux of sputtered atoms as a function of radialipms results in the erosion rate that
defines the crater profile formed during a certdime period of sputtering.
Comparison of experimental data (obtained on a 4-@nmmm-type source at IFW
Dresden and on a simple discharge cell configunages up in our lab) and simulation
results showed good agreement proving that the Imodesiders correctly the
underlying processes responsible for cathode smgte

In this work various simulation results obtained ttys hybrid model are
presented for typical operating conditions of atiey glow discharge cells in dc
mode. Further, results obtained by the model d@egeldo suit the specific treatment
needed to capture the characteristics of the pulpedation mode are presented by
taking into account the effect of the external wit.c



