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Abstract: Photoacoustic spectroscopy obtains gas concentration by detecting weak sound pressure signal. The coherent
noise corresponding to the modulation frequency of photoacoustic spectroscopy has an important impact on detection
sensitivity. Firstly, the influence of chopper mechanical noise and environmental noise on detection of photoacoustic
spectrometer is analyzed, and an approach using melamine foam board with a thickness of 30 mm to isolate the photoa-
coustic spectrometer to realize passive noise reduction is proposed. Then, using the principle of superimpososed
interference cancellation of sound waves, the noise is superimposed with the active sound waves generated by the active
noise control module in the sound receiving link, so as to realize the active noise reduction of photoacoustic cell. Finally,
a noise interference simulation experimental platform is built to verify the effectiveness of the proposed measures. The
results show that the proposed noise cancellation technology can reduce the impact of external coherent noise under the
conditions of modulation frequency of 100 Hz and 400 Hz. The detection ability of photoacoustic spectroscopy is im-
proved after using noise cancellation technology. It improved by 0.4 times for passive noise cancellation and 2.4 times for
active noisetpassive noise cancellation. The research in this paper can provide guidance for the selection of noise sup-
pression measures in the development of photoacoustic spectroscopy.
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Fig.1 Noise analysis caused by chopper rotation
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Table 1 Sound absorption characteristics of Melamine Foam
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