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Noninvasive Measurements of 
Plasma Parameters Via Optical 
Emission Spectroscopy 
The spectrum (intensity vs. wavelength) of light 
emitted by plasmas contains a wealth of infor-
mation about the state of the plasma.  Diagnostic 
characterization of low temperature plasmas for 
engineering applications leads to physical in-
sights into plasma behavior, can aid in develop-
ment of predictive models, and may be used in 
real-time process control.  The spectrum of emit-
ted light from the plasma (optical emission spec-
troscopy, or OES) is sensitive to the electron 
density and electron energy distribution (EEDF) 
and can be monitored through a viewport without 
perturbing the plasma.  This presentation will 
provide an overview of a collaborative effort at 
UW-Madison to explore the practical capabilities 
and limits of OES as a diagnostic for low-
pressure plasmas.  Results will be presented for 
inductively and capacitively coupled plasmas in 
rare gases and mixtures of argon with diatomic 
gases, with highlights including vacuum ultravio-
let (VUV) photon production, concentrations of 
charged and excited state neutral species, and 
detection of non-Maxwellian EEDFs. 
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