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Effect of temperature on absorption spectral lines of carbon monoxide

XU Yuan-ze, GUO Jian-giang ,GAO Xiao-rong, WANG Li, WANG Ze-yong
(School of Physical Science and Technology, Southwest Jiaotong University, Chengdu 610031, China)

Abstract; To study the influence of temperature change on carbon monoxide absorption spectral lines, at first, the
temperature-relative parameters, such as carhon monoxide absorption spectral lines intensity, comprehensive widened line shape
function and absorption coefficients were obtained based on high-resolution transmission molecular absorption database. Then
starting from absorption spectrum principle, the temperature-relative parameters were simulated with MATLAB and the
temperature-relative curves were drawn. The results show that the effect of temperature on carbon monoxide absorption spectral
lines, especially on the comprehensive widened line shape function, is complex and that different laser frequencies also affect the
relationship of temperature and comprehensive widened line shape function and the absorption coefficients, which gives some
advice for the absorption and measurement of carbon monoxide in practical application.
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Table 1 The total internal partition function laok-up table for 2C'°0
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Table 2 The value of each parameter for CO

parameter meaning value units
Ty reference temperature 296 K
S(Ty) line intensity at T 2.179x10°2  cm - mol ™!
Q(Ty) total internal partition at T 107. 116880
Vair air-broadened halfwidth 6. 069667 cm™! - kPa~!
n collision broadening index 0.5
E” lower state energy 107. 6424 cm !
Vo wave number( absorption peak) 6369 cm !
M molar mass of CO 28 g+ mol™!
c speed of light 2.99792458 x10°* mg s
h Planck constant 6.626176 x 10 Jes
k Boltzmann constant 1.380662 x 102 J/K
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Fig. 1 The absorption line intensity with temperature T at transition wave

number of 6369cm ~"
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Fig.2 The relationship between comprehensive widened line shape function

and wave number at different temperatures
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Fig.3 Under different laser wave number, comprehensive widened line shape

function of temperature change curve at absorption peak of 6369¢m ~*
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Fig.4 Absorption coefficient with different laser wave number at absorption

peak of 6369cm ™! as a function of temperature
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