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Measurement of CO, Concentration with Tunable Diode Laser
Absorption Spectroscopy near 2 pm
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(Department of Engineering Physics, Tsinghua University, Beijing 100084, China)

Abstract
described. A tunable diode laser near 2 pm is used as optical source. The multi-pass absorption technology combined

The technology of the directly laser absorption spectroscopy for CO, concentration measurement is

with optical fiber transmission technique is improved for this method. Seventeen absorption lines of CO. are observed
and the corresponding spectral parameters (i.e. positions, the transition of absorption band) are presented. The
absorption line of CO, molecule near 2008 nm is recorded in different pressures, from which calibration factor of
experimental system at low pressures is retrieved. A CO, molecule concentration of (2.75440.145) X10' cm ™ * in
the sample gas is also achieved. The resulting accuracy in the retrieved values of gas concentration could be strongly
limited by an accuracy of a vacuum gauge using in our measurements. It is proved that this spectral measurement
method is an attractive tool for gas concentration monitoring application and isotope abundance analysis.
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Fig. 1 Schematic diagram of experimental setup
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Table 1 Wavelength and line transition of CO, absorption lines (T=296 K)

Number of CO, absorption lines

Wavelength /nm

1

Wavenumber /cm™ Line transition

1 2010. 1841
2 2010. 0563
3 2009. 8241
4 2009. 5387
B 2009. 4980
6 2009. 2842
7 2008. 9502
8 2008. 7563
9 2008. 5937
10 2008. 4128
11 2008. 2405
12 2007.9790
13 2007. 8860
14 2007. 7366
15 2007. 3766
16 2007. 2448
17 2006. 8638

4974. 6687 20012-00001 P4e

4974. 9850 21112-01101 R12f
4975. 5598 21112-01101 R13e
4976. 2664 20012-00001 PZe

4976. 3673 21112-01101 R14f
4976. 8968 21112-01101 Rl15e
4977.7243 21112-01101 R16f
4978. 2047 21112-01101 R17e
4978. 6077 20012-00001 RoOe

4979. 0560 21112-01101 R18f
4979. 4834 21112-01101 R19e
4980. 1317 20012-00001 RzZe

4980. 3624 21112-01101 R20f
4980. 7330 21112-01101 R21le
4981. 6262 20012-00001 R4e

4981. 9533 21112-01101 R23e
4982. 8992 21112-01101 R24f

R K bR E M -, EE CO, 4 F
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SR B W Y. IR B K
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