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Design of a single optical path ammonia gas detection system
based on TDLAS technology with VCSEL laser
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Abstract: Based on the TDLAS, the absorption peak of the NH; molecule near 1 512 nm was selected as the ab—
sorption line, and a single optical path near—infrared NH; detection system using a VCSEL laser was developed. A
time—division multiplexing differential modulation technique is proposed, which can eliminate the background noise
caused by the fluctuation of the laser in the single optical path detection system. The experiment studies the response of
different concentrations of NH; detection, records the amplitude of the second harmonic ( 2f) signal and performs linear
fitting. The linearity is 0.999 7, and the detection limit is 8 g/m’, in the range of NH, concentration of 100 ~
1 000 g/m’, the detection accuracy of the system is between 0. 81% and 5. 30% . Stability observation experiment was
carried out on the NH, sample with a concentration of 500 g/m’ for 10 hours. The fluctuation of the detected data was
less than + 5. 72% , which indicated the good stability of the system.
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