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Direct measurement of  intensities of the Ar 420.1nm and 419.8nm spectral lines, independent 

measurement of metastable-atom density, electron density, and electron temperature, inferred 

measurement of reduced electric field, and assumptions of the shape of the electron energy 

distribution in a 1-mbar (1-torr) argon discharge are correlated within the extended-corona-

model framework applied to the late stage of a pulsed discharge-tube plasma to determine the 

reaction rate constants kij
l that are used to predict the 420.1nm to 419.8nm line ratioa. The 

model predicts post-transient metastable density.  The diagnostic use of optical emission 

spectroscopy (OES) to follow experimental conditions from start to end of the transient phase 

of the pulsed discharge is discussed. The Ar 420.1nm and 419.8nm spectral line intensities 

were measured using a 2400 lines/mm diffraction grating and an ICCD camera.  The density 

of 1s5 metastable atoms in the discharge was measured by laser absorption spectroscopy. 

Electron density and electron temperature measurements were obtained using microwave 

techniques.  Plasma current was measured and combined with the results of Pack et al.b to 

infer the local value of reduced electric field (E/n). The value of reduced electric field and the 

results of Adams et al.a were combined to infer the values of the reaction rate constants. 

Insight into hard-to-measure or expensive-to-measure plasma conditions and their time 

dependence is afforded by invoking plausible assumptions regarding the shape of the electron 

energy distribution function (EEDF) which evolves and may or may not be consistent with 

assumptions at all times. The next step is to validate assumptions regarding the EEDF shape 

in both the transient and post-transient discharge by probe measurements. 
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