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Measuring effective electron temperatures with the argon 420.1-
419.8 nm line ratio1 JOHN B. BOFFARD, R.O. JUNG, CHUN C. LIN, De-
parment of Physics, University of Wisconsin-Madison, L.E. ANESKAVICH, A.E.
WENDT, Department of Electrical and Computer Engineering, University of
Wisconsin-Madison — We explore the possibility of measuring the effective elec-
tron temperature in argon-containing plasmas using the line ratio of the 420.1 nm
and 419.8 nm argon emission lines [1]. At high electron temperatures, the upper lev-
els of both transitions are populated mainly by electron-impact excitation of ground
state atoms and yield a line ratio near one. At lower electron temperatures, the
upper level of the 420.1 nm line (the J=3 3p9 level) is preferentially populated via
excitation from the J=2 1s5 metastable level [2], yielding line ratios as high as four.
Variations in the energy dependence of the ground state cross sections [3] can also
produce line ratios less than one when highly energetic electrons are abundant. We
compare temperatures obtained with this single line pair ratio with measurements
obtained from an analysis of 20+ 2px → 1sy emission lines in the 665-1150 nm
wavelength range and with Langmuir probe measurements in a number of different
plasmas (inductive, capacitive, helicon).
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