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Novel Analysis Algorithms for Differential Optical Absorption
Spectroscopy for Pollution Monitoring

ZHANG Xue-dian, HUANG Xian, XU Ke-xin* .
State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University, Tianjin 300072, China

Abstract Differential optical absorption spectroscopy, or DOAS, is a widely used method to determine concentrations of atmos-
pheric species. The principle of DOAS for measuring the concentration of air pollutants is presented in briefly. Using the linear
relationship between the area of the measured differential absorbance curve and that of the differential absorption cross-section
curve as taken from the literature, an alternative method for calculating the gas concentration on the basis of the proportionality
between differential absorbance and differential absorption cross section of the gas under study was developed. The method can
be used on its own for single-component analysis or as a complement to the standard technique in multi-component cases. The
procedure can be used with differential absorption cross sections measured in the laboratory or taken from the literature, In addi-
tion, the method provides a criterion to discriminate between different species having absorption features in the same wavelength

range,
Keywords DOAS; Environmental monitoring; Absorbance cross section
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