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Abstract

Cavity enhanced absorption spectroscopy system using a diode laser was developed to
increase the sensitivity of a conventional laser absorption spectroscopy method. Firstly, for
comparison, single path laser absorption spectroscopy was applied to investigate target
plasma torch flow using an absorption line of Arl 842.46nm. The measured center fractional
absorption, temperature and number density were 16.4%, 10400K and 9.9x10'"m™,
respectively. Next, the novel system was applied to the same flow to evaluate its sensitivity.
As a result, very strong absorption, whose center fractional absorption was close to 100%,
was observed. From the whole absorption profile, it was found that the sensitivity of this
system was enhanced one hundred times as high as that of the conventional method.
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Fig. 1 Theoretical Enhancement of fractional
absorption and measurement limit.
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Fig. 4 Photo of plasma torch plume.
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Fig, 6 Single mode and multi mode resonance
signal by photo detector.
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Fig. 8 Absorbance of plasma torch and glow plasma
with Voigt fitting results.
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