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Research on Improving Gas Detection Precision Based on

Tunable Laser Spectroscopy

DENG Guang-fu,LIU Guang-da,ZHOU Zhi-jian
(College of Instrumentation and Electrical Engineering Jilin University , Changchun 130026 , China)

Abstract: When we detect gas concentration by the technology of tunable laser spectroscopy, under the condition of

high gas concentration and long gas absorption path,we can use simple linear relation as the approximation of the ex-

ponential relation of Lambert-Beer’s law,as a result, we will get big errors and wrong result. On the premise that we

never change gas absorption path length and ensure detection sensitivity ,we adopt the method of piecewise linear in-

terpolation and harmonic analysis. By dividing some sub-range every 10% in the range of gas concentration and adop-

ting different proportion factor in each sub-range,we can get good curves approaching to theory’s and improve much

detection precision by eliminating the effect of many factors,such as the fluctuations of the optical power.
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Fig.1 comparison of exponential relation and linear relation

(a)0.1m gas absorption path; (b)0.3m gas absorption path
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Fig.2 comparison of result,theory’s curve and

traditional approximate method
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Tab.1 b, and k, in each sub-range of concentration
| 0~ [10% ~P0% ~PB0% ~@0% ~50% ~B0% ~[10% ~B0% ~|90% ~

B 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100%

k;|0.8031(0.5090 | 0.3226 | 0. 2044 | 0. 1296 | 0. 0822 | 0. 0520 | 0. 0331 | 0. 0208 | 0. 0132

b,11.0000(0.8659 |0.6959 0.53420.3978 0. 2898 | 0.207 |0. 1468 | 0.102 [0.0705
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Fig.3 relation of gas concentration and harmonic ratio
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