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High Sensitive Laser Absorption Spectrometer Using in Greenhouse
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Abstract It is a pop field using molecular character of absorption spectrum in infrared and tunable diode laser absorption
spectroscopy to study many atmospheric trace gases absorption spectrum. Most of the molecular characteristic absorption is very
weak, and the absorption line width is very narrow that can't be measured by traditional methods. Laser has become the perfect light
source using in the atmosphere monitoring due to its monochromatic, directional and high power. The key technique of the tunable
diode laser absorption spectroscopy (TDLAS) is the diode laser's character of high resolution and ability of tunable, it can even obtain
the concentration of trace gas by measuring a single absorption line without interferes from others. A sensitive and precise
atmosphere greenhouse gas continuous monitor is developed by combining the TDLAS with multi-pass cell and weak signal detect
technique. The detect limit is lower than 0. 087 mg/m®, and it can up to 17.5 mg/m®, that is enough for the ambient methane
detection (1.16 mg/m? in the air).
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Fig. 1 Schematic of the apparatus
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Fig. 2 Schematic of the gas calibrator
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Table 1 Test results of precision

Concentration Standard error
Relative error /%

/(mg/m*) /(mg/m*)
0.55 1.64 0. 0065
0.74 1. 35 0. 0061
1.47 1.43 0. 0047
3. 67 0. 84 0.0349
7.29 0.33 0.0076

10. 87 0.01 0.192
14. 44 0.15 0.105
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XX TFWEAFHRERA R 1,16 mg/m® M= Sk
WREYT . BEEEMNREEINR 2 Fix.

Fx2 ESEMBEENKER
Table 2 Test results of repeatability and stability

Time 1 2 3 4 5 6 7 8
Average

True concentration /(mg/m®) 3.67

Measured concentration /(mg/m®) 3. 641 3.628 3. 634 3. 655 3.623 3. 642 3.651 3.638 3.639
Relative error /% 0.79 1.14 0.98 0.41 1.28 0.76 0.52 0. 87 0. 84
Standard error /(mg/m®) 0.0349
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Table 3 Analyzed results of linearity

Measured concentration 0. 559 0. 750
True concentration /(mg/m?) 0.55 0.74
Linear fit

Computed concentration /(mg/m®) 0. 554 0.744
Deviation /(mg/m®) 0. 005 0. 006

Linearity /%

1.491 3.639 7.314 10. 860 14. 465
1.47 3.67 7.29 10. 87 14. 44
Y=1.0005X+0.00408
1. 475 3.676 7.298 10. 880 14. 451
0.016 0.037 0.016 0.020 0.014
0. 27
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Fig. 3 Linearity of the system responding
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