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Experimental Research of High—Sensitivity Detection of Methane

MA Wei-guang, YIN Wang-bao, DONG Lei, LI Chang-yong, JIA Suo-tang

(College of Physics and Electronics Engineering, Shanxi University State Key Laboratory of Quantum Optics
and Quantum Optics Devices, Taiyuan, Shanxi 030006)

Abstract In this paper, the direct absorption spectrum of methane 2v; band R(9)manifold near 1.637mm was detected. The
minimum detectable absorbance of 1.4x10* was achieved, while the minimum detectable absorbencies of 5.2x10, 1.1x107,
4.0x10° were obtained by use of harmonic detection for 2f,4f,6f respectively in the condition of optimized modulation. There
is a great improvement relative to the direct absorbance. Meanwhile the higher is the order of harmonic, the higher is the

detection sensitivity.
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Fig.1 Experimental setup for the high sensitivity

detection of methane
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band R(9) manifold near 1.637 pm
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