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Sensitivity Enhancement of Diode Laser Absorption Spectroscopy for

Plasma Wind Tunnel Diagnosis

Satoshi Nomura, Kimiya Komurasaki, Hiroki Takayanagi, Kazuhisa Fujita and Yoshihiro Arakawa

ABSTRACT
The laser absorption spectroscopy (LAS) has been applied to the high enthalpy flow at the plasma wind tunnel. However for the

measurement of the arc heated air plasma it is necessary to enhance the sensitivity of LAS due to its low absorbance (~107).

Cavity enhanced absorption spectroscopy (CEAS) has been developed as a highly sensitive LAS method. First the CEAS is

applied at a microwave discharge tube to measure the argon in the mixture gas of argon and oxygen. As a result the minimum
detectable absorbance is reduced to 2.8x10™*. Then the CEAS is applied at a 750kW Arc heated wind tunnel at JAXA. As a

result in the shock layer the absorption of atomic oxygen is observed and the absorbance is estimated at 5.3x107.
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