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Diode Laser Sensor Near 2.0 pm

Temperature Measurement of CO, by Use of a Distributed-Feedback
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spectroscopy (TDLAS) is introduced, and multi-line nonlinear fitting method is proposed. The experiment is carried
5007.7874 cm ' and the theoretical value is less than 14 %
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Temperature measurement is realized by scanning two absorption lines of CO, using distributed-feedback
out in a heated static quartz cell at normal pressure. Within the temperature range from 900 K to 1200 K, the
difference between TDLAS and S-thermocouple is less than 8%

I'he fundamental of temperature measurement by tunable diode laser absorption
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Relative error between measured line-strength at
The result analysis can be useful for the further research on
concentration and temperature measurement by a single diode laser.
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Fig. 1 Experimental schematic of the diode laser sensor system
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Fig. 2 Signal of CO, absorption signal and synchronously

interferometric signal directly detected at 1200 K
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Fig. 3 Signal of direct detection and corresponding

absorbance in frequency domain at 1200 K
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Fig. 4 Measured absorbance and fitting absorbance of

multi-line nonlinear least square method
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Table 1 Measured line strength compared with theoretical value at 5007. 7874 cm™'

Line-strength at 5007. 7874 cm™

Temperature /K

Measured value

Residual /%

Theoretical value

900 0.001287 0.001495 13.94
1000 0. 001087 0.001204 9.76
1100 0.000977 0. 000963 1.56
1200 0. 000875 0.000768 13.94
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Table 2 Measured temperature

Integral absorbance

T /K R Tu/K Residual /%
" A, (5006. 9787 cm ') A, (5008. 5662 cm 1) . !
900 0.01534 0.01295 0. 8443 887. 4 1. 40
1000 0. 01264 0. 01099 0. 8695 1002. 9 0.29
1100 0.01116 0. 00986 0. 8835 1079. 7 1.85
1200 0. 00978 0. 00870 0. 8892 1113. 2 7.23
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