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In this work we discuss the measurement and modelling of metastable densities, electron 

densities and temperatures in Ar and Ar/H2 plasmas through optical and electrical 

characterization. This work was performed in an inductively coupled plasma system 

operating at pressures between 5 and 100 mTorr characterized by an optical emission 

system and Langmuir probe. Metastable densities were found using optical emission line 

ratios of the 418.9 nm line (Ar (5p[1/2]0 → 4s[3/2]1 transition) to the 420.1 nm line (Ar 

5p[5/2]3 → 4s[3/2]2) transition) in the visible spectrum along with probe measurements of 

electron behaviour using a model previously reported for pulsed Ar plasmas [1,2]. We 

present the metastable densities response to changes in pressure and plasma impurities of 

H2 in an inductively coupled plasma reactor operating at low pressures. We find that 

metastable concentration increase greatly at higher pressures, but this saturates above ~30 

mTorr for our system and can be explained by a reduction in electron temperature Te. The 

addition of H2 to the plasma causes a rapid loss of metastable density as they are quenched 

through interaction with H atoms and molecules. Additionally, with H2 addition, electron 

energy changes are seen and electron density decreases rapidly. The role of these in the 

metastable density decrease is discussed as well. 
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