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 Recently, it was observed that under moderate pressure (> 10 Pa), nanoparticles can be 

created using sputtering magnetron discharge [1]. Although such plasma source has been widely 

studied at low gas pressure (< 0.1 Pa) in the context of industrial application such as thin film 

coating, there are only few plasma models at the fairly high-pressure range where collisions 

between sputtered species and the background neutral particles favor the growth of nanoparticles. 

Experiments on the nanoparticle production are in progress at PIIM using magnetron discharge. 

The feed gas is argon at 30 Pa and the magnetron cathode is in tungsten [2].  In that context a 

new and reliable numerical model is currently under development in order to investigate the 

transport of sputtered tungsten atoms in the discharge.  

Fluid modelling of plasma discharges are less demanding in terms of computing time than 

kinetic approaches and can allow to sweep a larger parameter space in terms of actuators and 

device geometries. However, the velocity distribution functions of electrons, being 

approximately truncated gaussians into the sheaths, departs from usual fluid closure and adequate 

modelling is thus required. In this work, we present a 2D axisymmetric drift-diffusion based fluid 

model for high pressure discharges (> 4 Pa). The numerical scheme includes an implicit treatment 

of the electron energy source term to avoid energy fluctuations [3], mesh refinement for the 

sheaths and an analytical model for the stationary magnetic field in agreement with experimental 

measurements. First two moments of the Boltzmann equation are solved for both kind of species 

electrons and ions with the energy equation only solved for the electrons. Poisson equation 

completes the model, and we use kinetic boundary conditions based on a shifted and truncated 

velocity distribution functions [4]. Finally, some results including plasma potential and density 

profiles of different species from the first numerical simulations are shown. 
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