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Optimization of excitation conditions for sensitivity improvement of hydrogen gas detection by CARS
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In this study, a light source for hydrogen gas leak detection using Coherent anti-Stokes Raman Spectroscopy (CARS) was developed.
Stokes light was generated by a Raman cell with a light path length of 400 mm. One light path passed Raman cell as Stokes light,
while the other bypassed the Raman cell as pump beam, and both were combined prior to irradiate to hydrogen gas. The ratio of
pump and Stokes beam intensities was changed. When the CARS signal was strongest, the intensity ratio of the Stokes light(Eg) and

the pump beam(Ep) that was irradiated to hydrogen gas was ES=a EP (0.141= o =0.173).
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Fig.1. Dependence of Pump, Stokes(1st and 2nd) and
anti-Stokes light intensity on pulse energy of the light
source.
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Fig.2. Experimental configuration.
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Fig.3. Dependence of Ep, Es and anti-Stokes intensity
on waveplate (A/2) rotational angle. (Hydrogen gas
pressure of Raman cell : 0.7MPa, 0.6MPa, 0.5MPa)
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