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Research on the Remote Sensing of Methane with Harmonic Detection
Employing Single Laser
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Abstract This article describes the design and testing of a laboratory prototype single diode laser system for remote
detection of methane gas using harmonic detection. Harmonic signals are contained within radiation backscatter from
topographic targets. A function of detected gas concentration depends on these harmonic signals is given by
theoretical derivation., Base on it, minimum theoretical detection limit for methane is calculated to be about 87 X10~°

and the minimum measurable path-integrated concentration is estimated to be about 420 X 10™° by experimentation

with real situation in laboratory at 2y; -band R(6) line of methane.
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Fig.1 Sketch of measurement principle for remote

detection of toxic and hazardous gases
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Fig. 2 Schematic diagram of the experimental apparatus

for remote detection of toxic and hazardous gases
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Fig.3 First and second harmonic absorption signals
versus range with 1. 392 pum laser which tuned to

sense atmospheric water vapor
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Fig. 4 Ratio of 2 f to 1 f signals data of Fig. 3

versus range
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