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This paper discusses the mechanisms leading to carbonaceous particle formation through 

cathode sputtering in a graphite cathode DC discharge. It also discusses the main phenomena 

that govern the aerosol dynamics and shape the particle size distributions in these discharges. 

The effect of the carbonaceous particle charging on the discharge balance, i.e., the dusty 

plasma effect, is also discussed. For this purpose a model that describes the DC discharge 

equilibrium, the formation of carbon clusters and carbonaceous particles nucleation and 

particle charging and growth in the discharge gap was developed. This model applied to a 

short discharge enables estimating the discharge characteristics in the negative glow (NG) and 

the Faraday dark space (FDS), the carbon cluster population and size distributions, the 

nucleation rate and the carbon particle size distribution and average charges. Comparison with 

experiments showed that the model yields satisfactory estimates of the electron density, the 

particle density and the particle size distribution. The model showed that the field reversal in 

the particle formation plays a key role in the formation of the particles. This takes place 

through attachment process to C4-C6 clusters that are trapped in the potential well of the field 

reversal and undergo a subsequent growth in the NG. The particle cloud distribution shows a 

typical bimodal behavior with a small size population just above the nucleation threshold and 

a core distribution that determines the average size. The particle density is governed by the 

balance between nucleation and coagulation and is therefore strongly affected by charge 

fluctuation. The average particle size is however mainly governed by surface sticking 

processes for the investigated discharge conditions. The model was used to investigate the 

interplay between nucleation, coagulation and surface sticking processes as far as the aerosol 

dynamics is concerned. 
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