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Development of isotope analysis method using supersonic plasma wind tunnel and
spectral resolution enhancement by low-temperature plasma

Kuwahara, Akira
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An isotoBe analysis method based on diode laser absorption spectroscopy
using supersonic plasma jet has been developed. First, the translation temperature and flow velocity
downstream of a supersonic nozzle are measured using an atomic argon transition of 826.45 nm from

an excited state.

Next, the trace gas measurement capability is verified injecting natural xenon in the argon plasma,
and optical measurements are carried out at an atomic xenon transition to 823.16 nm. The detection
limit of xenon over the argon molar ratio is estimated to be 140 parts per million downstream.
Finally, in order to enhance spectral resolution drastically by supersonic plasma jet, a
demonstration was carried out using natural stable xenon isotopes. As a result, the temperature was
found to be about 180 K and the spectral resolution was about one order of magnitude higher than
that of the conventional high-temperature source such as laser ablation plasma plume.
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