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Study on Optical Fiber Gas Sensor Based on Photoacoustic Effect
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Abstract The theory of photoacoustic spectrum is presented briefly in this paper. The optical fiber phase sensor is
used to replaces traditional microphone, and the relationship between light phase and photoacoustic signal is
discussed. Multiple-reflection system is used to enhance absorption effectively. The dye laser is used as light source
to measure SO, gas concentration, It shows that the sensitivity of 1. 2>X107' can be obtained. The combination of
spectrum technology and optical fiber technology provides higher sensitivity, stronger ability to resist
electromagnetic interference, avoiding fire and explosion. The gas probe has small volume, relatively fast response
speed. The signal processing circuit has high ability to suppress noise interference. The experiments show that the
sensor and its system match the requests of sensitivity, accuracy, and response time in detecting the gas
concentration,
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Fig. 1 Schematic of experimental equipment
1: signal optical fiber; 2: reference optical fiber;

3: photoelectric diode
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Fig. 2 Illustration of the multiple reflection system

(curvatures of all reflectors are equal to L)
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Fig. 3 Section of optical fiber and photoacoustic cell
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Fig. 4 Relationship between photoacoustic signal

and gas density
(power of excitation source unchanged,

Temperature T =298 K)
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