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Trace gas detection in the atmosphere using photo-acoustic Raman spectroscopy
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A new scheme of photo-acoustic Raman spectroscopy (PARS) is pro-
posed and demonstrated for the detection of trace hydrogen and methane
gas molecules in the atmosphere. No tunable laser is required in the pro-
posed scheme. Only one fixed-wavelength pulsed laser is used as a light
source, and a Raman shifter filled with the same gas to be detected auto-
matically generates the Raman-shifted radiation required for the detection
by PARS. In the detection of hydrogen gas in the atmospheric pressure of
nitrogen, a detection limit of 3 ppm was obtained by using a frequency-dou-
bled Nd:YAG laser. In similar configuration, we also proposed new amplifi-
cation type of coherent anti-Stokes Raman spectroscopy (CARS).
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