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Abstract Based on the photoacoustic spectroscopy technology, this paper constructed a simulation model of the H-type
differential photoacoustic cell by finite element simulation, and the geometric parameters of the cell were optimized. In
addition, the robustness to noise was guaranteed, and the sound pressure and quality factor were greatly increased. The
paper chose NO, as the target gas to verify the performance of the photoacoustic cell, and a low-cost 450 nm laser diode
was used as the excitation light source to match the strong absorption line of NO, and avoid photolysis. The experimental
results show that the differential characteristic of the photoacoustic cell is consistent with the simulation results. Within the
detection time of 5 s, the linearity between photoacoustic signals and different concentrations of samples reaches 0. 999,
and the minimum detection limit is 124X 107", which meets the online detection requirements of NO, in an atmospheric
environment.
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Fig. 1

Conventional H-type photoacoustic cell. (a) Finite element simulation model; (b) first-order longitudinal resonance mode;

(c) light beam energy distribution; (d) sound pressure-frequency characteristic curves; (e) phase-frequency characteristic curves
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Fig. 2 Optimization model of H-type differential photoacoustic cell
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Fig. 3 Optimization results of acoustic resonance tube. (a) Length; (b) radius
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Table 3 Comparison of NO, photoacoustic sensors reported in recent years
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532 nm laser (4.7 W) Cylinder+ cantilever

447 nm multimode LD
(3.5W)

H-type difference+
microphone
H-type+MEMS
microphone
T-type--MEMS

microphone

450 nm LD (480 mW)

410 nm LED

405 nm LED (65 mW) H-type+microphone
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