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Effect of turbulence on laser absorption signal and its improvement method
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Abstract: When tunable diode laser absorption spectroscopy gas sensor is used in open optical path gas measurement the
laser absorption signal can be influenced by atmospheric turbulence. The amplitude of absorption signal varies with the fluctuation
of atmospheric turbulence so that the obtained gas absorption spectrum signal is deformed and the measurement accuracy is
affected. In order to improve laser absorption @Am signal quality impacted by atmospheric turbulence and measurement
sensitivity a method changing the scan frequenc laser wavelength was put forward. The variance of average signal between
adjacent periods of absorption spectrum was less than 0. 1 when the scan frequency of laser wavelength was 2kHz. This method

effectively improved the laser absorption spectrum signal quality impacted by atmospheric turbulence.
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Fig. 1 Schematic diagram of monitoring CO, system based on the laser ab—

sorption spectroscopy
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Fig.2 Laser scan gas absorption spectrum and fitted spectrum
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Fig.4 Waveform of spectrum signal impacted by atmospheric turbulence
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Fig.5 Signal waveforms at different scan frequencies for open optical path
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