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Carbonaceous material represents a significant fraction of cosmic dust and a relevant reservoir 

of carbon in space. It originates characteristic IR absorption bands, revealing the presence of 

aliphatic and aromatic functional groups in variable proportions. Among the various materials 

investigated in the laboratory as possible carriers of these bands, hydrogenated amorphous 

carbon (a-C:H) leads to the best agreement with observations [1], although the composition 

and structure are still not clear. 

In this work, we use capacitively-coupled RF plasmas of Ar with small C2H2 proportions to 

induce the gas-phase formation of a-C:H particles, as interstellar dust analogues. The gas 

phase is characterized by mass spectrometry of neutrals and positive and negative ions, 

optical emission spectroscopy and Langmuir probes. Special attention is paid to the first 

stages of dust formation; since it is observed that the generation of dust is accompanied by the 

disappearance of anions. The measured ion distributions are clearly dominated by species 

with an even number of carbon atoms, reflecting the characteristic polyyne structures, typical 

of the polymerization of acetylene. A kinetic model has been developed for the rationalization 

of the results [2].  

The dust produced in the plasma is collected and analyzed ex-situ with FTIR spectroscopy [3] 

and Raman spectroscopy, and by Secondary Electron Microscopy; and then related to the 

final particle composition, that depends on the different discharge conditions. 
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