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Fig 5 Line strength measurement for the

CO, transitions at T=300 K

(a): Intensity values at 5 006, 978 702 cm™ ! as a function of pres-
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(b): Comparison between experimental and HITRAN2012
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Fig 6 Self-broadening coefficient measurement for the CO, transition
(a); Collisional HWHM versus CO; pressure at 5 006, 978 702 ecm~ !, T=300 K;

(b): Comparison between experimental and HITRAN self-broadening coefficients at 296 K

Table 1 Comparison of line strength, self-broadening coefficients between measurements and HITRAN

database at 300 and 296 K respectively; N,-broadening coefficients are also listed at 300 K

N M(S) H(S) a(S) MY H (o) (Ve M(yx,)  yn, M
R(40) 2. 44410722 2. 454X 10 % —0. 408 0. 079 6 0. 081 —1. 724 0. 070 4 0. 069 6
R(42) 1. 856X 1022 1. 893X 1022 —1 955 0. 077 6 0. 079 —L 772 0. 070 3
R(44) 1. 40910 %2 1. 435X10 22 —1 811 0. 0759 0. 077 —1 428 0. 069 9 0. 068 7
R(46) 1. 057 X11% 1L 071X10 % —1. 307 0. 075 6 0. 076 —0. 526 0. 069 8 0. 068 8
R(48) 7. 869X 10723 7. 856 X102 0. 165 0. 075 6 0. 074 2. 162 0. 069 7 0. 069 6
R(50) 5 833X10% 5 670X 1072 2. 875 0. 074 6 0. 073 2191 0. 069 3
R(52) 4, 070X10% 4. 025X102 1. 118 0. 073 4 0. 072 1. 944 0. 068 7
R(54) 2. 864 X102 2.811X10 2% 1. 885 0. 072 4 0. 071 1. 972 0. 067 8
R(56) 1. 957 X102 1. 933 X102 1 242 0. 071 2 0. 070 1L 714 0. 066 3
R(58) 1. 296 X102 1. 300X 102 —0. 308 0. 070 8 0. 070 1. 143 0. 063 8

Note:; SCem ™! « (molecule « em™2) 1), line strength; ¢: (M— H)/H%; e (em ! ¢ atm ') self-broadening coefficient; 7N, (em™ ! .

atm™ ') : Ny-broadering coefficient; M: measured data; H: HITRAN2012 data
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Abstract

The accuracy of absorption spectral parameters is very important for the trace gas measurement based on absorption

spectroscopy techniques, especially for the isotopic abundance measurement of gas molecules. For some of the applications,

spectral parameters listed in HITRAN database were used to retrieve the trace gas concentration. However, these parameters

have uncertainty, in order to validate spectroscopic parameters near 2. 0 pm of CO, lines, which are to be used in detecting the
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CO, concentration and isotopic abundance. spectra of those lines were recorded at room temperature using a distributed feed-back

(DFB) diode laser. The recorded absorption spectra were fitted to Voigt profile. Line position, intensity, self-broadening coeffi-

cient and Ny-broadening coefficient were deduced from those data. The results show a good consistency in comparison with those

listed in HITRAN2012 database. The discrepancy of most line intensities and self-broadening coefficients are less than 2%. The

CO, concentration and §('*CO,)in real atmosphere inside laboratory are 440 ppm and — 9%, respectively. These results provide a

reliable basis for real time and on line detecting the CO, concentration and §(** CO,)in the wavelength range.
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