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Abstract : Aiming at the shortcomings of higher system cost and complexity when using high-power laser light
sources or external power amplification equipment to improve the sensitivity of photoacoustic spectrum detec-
tion, based on the ordinary first-order resonant photoacoustic cell and the introduction of Herriott multiple
reflection cell technology, a trace gas detection system based on long optical path near infrared photoacoustic
spectrum was designed. The system increased the optical path of the beam through the photoacoustic cell
through the Herriott structure, and improved the absorption light intensity of the gas to be measured. The reso-
nance of the photoacoustic signal was enhanced in the photoacoustic cell, which effectively increased the con-
version power of photoacoustic without increasing the power of the light source, and improved the detection

sensitivity of the system. The results of verification experiments using NH, as an example showed that when the

average time was 100 s, the minimum detection limit of NH, was 2. 69 x 10 77, and the normalized equivalent

noise absorption coefficient of 1o was 9.87 x10~"" W -

-1

em ™"« Hz™ ", It showed that the system had simple

structure and low cost,and could be widely used in the field of trace gas detection.
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Fig. 1 The structure of photoacoustic cell
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Fig.2 The simulation and debugging result of mirrors
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Fig.3 The design diagram of system structure
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Fig.4 The photoacoustic cell frequency response curve
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Fig.5 The contrast of single pass and long

pass photoacoustic signals
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Fig.6 Second harmonic signals of NH,

gas mixture with different concentrations
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Fig. 7 The fitted curve of second

harmonic of photoacoustic signals
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