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Experimental setup
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Result and analysis
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Fig. 1 Wavelength calibration of DFB diode laser
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Fig.4 The spectrum of some gas in the near-infrared range
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The study of gas detection based on the cavity enhanced
absorption spectroscopy technology

PEI Shixin' CUI Fenping' SONG Biao' WANG Ming' LI Chuangi'
1 College of Math & Physics, Nanjing University of Information Science & Technology ,Nanjing 210044

Abstract The cavity enhanced absorption spectroscopy system( CEAS) is constructed with the near-infrared tuna-
ble DFB diode laser used as the light source and an optical cavity ,which is composed by two plane-concave mirrors
with the reflection of about 99. 7% ,used as the absorption cell. In the experiment, carbon dioxide ( CO, ) , carbon
monoxide( CO) ,methane( CH, ) and the mixture of CO & CO, are employed as the samples. The feasibility is stud-
ied of detecting CO,CO,,CH,,and CO & CO, mixture in the near-infrared band by means of CEAS technology,
which is based on the molecular characteristics absorption in the near-infrared band. Meanwhile, the diode laser
wavelength calibration and the characteristics of optical cavity transmission are also researched, thus obtaining the
characteristic absorption spectrum of CO,CO,,CH,,and CO & CO, gas mixture. At the end,the quantitative meas-
urement capacity of CEAS technology is also studied. The results indicate that this technology has the sensitivity as
high as 5. 687 x 10 "em ™', and so is a quantitative absorption spectrum technology with simple device , convenient
operation , high sensitivity and good stability.

Key words spectroscopy ; sensitivity ; cavity enhanced absorption spectroscopy ; tunable diode laser





