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Ahstract- Topical issues of the quantitative analysis ofmulticomponent gas mixtures with use oflaser absorp-
1 ion infrared technologies are addressed. It is shown that a number of questions exist regarding the detection 
ol' poll utants using these technologies, and these concern not only the position of the center of the analytical 
line o f the detected substance but also the shape of its profile, especially in case of strong intermolecular inter­
ne! ions under conditions of open atmosphere. A number of examples show various aspects of the influence 
ol'l he error oft he spectroscopic model embedded in the solution of the inverse problem (the width and shape 
ol'l he laser spectral line and gas absorption lines) on the determination of gas concentrations. The parameters 
ol' I he sensitivity and selectivity of laser gas analysis that support making the optimal choice of laser radiation 
l'requencies for studying specific gas mixtures are discussed. The importance of the high monochromaticity 
ol' laser li nes, the smooth tuning of the radiation frequency over a wide spectral range, and the adequate sim­
ll ialion of theIR spectra of multicomponent gas mixtures are demonstrated. 

Keywords: quantitative laser analysis, multicomponent gas mixture, sensitivity, selectivity, intensity, absorp-
1 ion I ine shape, model IR spectra, simulation parameters 
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I. IN TRODUCT ION 

AI present, significant amounts of hazardous 
t' iWIII k:nls exist in the world [l] that can pose the 
llm·.nl ol'l he mass destruction of people and damage to 
11111 11 r<.: , potentially poisoning large territories if they 
lli 'tl 1'\.llenst.:cl into the environment [2, 3]. In addition, 
llttiL'IIi erprises of atomic, chemical, electronic, metal­
illl'f! il:;ll l, a ncl other industries are sources of emissions 
1110 ll1e environment, mainly in aerosol and gas forms 
I ·II , ' I 'hert.: lo re, the problems of operational control of 
(IJ III HN ions of hazardous power and industrial plants are 
lltl\lullling increasingly important in connection with 
Iilli lnt.: rcasi ng complexity of the environmental situa-
1111 11 11 rou ncl such facilities, which raises justifiable 
jlllhlli.: co ncerns about the adverse effects of these 
lllri lil ks o n the envi ronment [5]. 

( 'ht.:mica lly aggressive compounds that are present 
lti il w emissions of the above industries can be 
(l)( il'll1111.:ly dangerous fo r all living organisms, but 
pl illli N arc most sensitive to them [6] . The assessment 
oi' II!O w nclition of green areas, in particular forests [7, 8], 
lll'llllin.:s great social importance as a necessary aspect 
ol 1110 11 iloring the human environment. The results of 

this assessment must be taken into account when large 
enterprises, new settlements, and recreation sites are 
placed, as well as when a network of specially pro­
tected objects and territories is created. Moreover, the 
most important link in this assessment is the constant 
monitoring of the most toxic and common pollutants 
in Earth's atmosphere [9]. Meanwhile, existing tradi­
tional technologies for monitoring environmentally 
hazardous technogenic pollutants exhibit a number of 
limitations [ 10]. Direct monitoring of atmospheric air 
[ 11] with the necessary sampling network in the 
required time spans is difficult to implement for both 
technical and financial reasons. Mathematical simula­
tion of the processes of spatial transport of pollutants 
from the regions in which their sources are located does 
not give, in some cases, results that agree with data from 
direct measurements [12]. 

The monitoring of the chemical composition of the 
atmosphere of manned spacecraft and orbital stations 
ffiat can be used for long-term and interplanetary 
flights is another important problem [13, 14] . With an 
increase in the duration of a person's stay in space 
flight, a high-sensitive analysis of gaseous biomarker 
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