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Methane Sensing System Based on Frequency-Shifted Interferometry
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Abstract : Coal mine accidents seriously threaten people’s lives and property safety,and gas is the main culprit of
coal mine accidents. Its main component is methane. Therefore, choosing a gas sensor with excellent performance
and real-time detection of methane concentration is very meaningful for safe production and detection of atmospheric
environment. Among many gas sensors,optical fiber gas sensors are favored by scholars and instrument manufactur-
ers because of their advantages of large capacity, low loss, small size, corrosion resistance, and strong anti-
interference ability. This article compares several kinds of optical fiber gas sensors. Optical fiber gas sensors based
on spectral absorption technology are small in size,low in cost,and low in power consumption,and are most widely
used. Based on the spectral absorption technology ,a high-sensitivity detection technology , cavity ring-down technolo-
gy has been developed. Compared with the common spectral absorption technology, the absorption path length is
long , the sensitivity is 3 ~4 orders of magnitude higher,and the requirement for the strength of the light source is not
high. However,in order to detect the ringing signal in an efficient and real-time manner, this technique requires a
very high speed of the detector. In this paper,the frequency shift interferometric ring-down technique is studied. By
combining the cavity ringing technique with the frequency shift interference technique,a frequency-shifting interfer-
ometric ring-down ringing methane sensing system is constructed, and the ring-down signal is converted from the
time domain to the frequency domain. The requirements for detection equipment have been reduced, and
experiments have verified that the system can be used for the measurement of methane gas concentration.
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