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A minimum detectable concentration of gaseous pollutant molecules was estimated in the

Differential Absoption Lidar System using infrared semiconductor pulse lasers and detectors with

a boxcar integrator. In the case of NO,, the minimum detectable concentration of 0,01 ppm was

obtained for the integration time of 5 seconds in the system of a 6,2 um-wavelength semiconductor
laser with power of 1 [4J/pulse] and a receiver with detectivity of 1X109[cm.Hz/2.W~1],

This system has merits in the foll wing points; (a) the direct measurement without sampling,
(b) the distribution measurement in three dimensional space, (c) the compact system mounted in
a small car, (d) the safty system using a semiconductor laser with very small power, and (e) the

good cost performance in fabrication and operation.
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Fig. 1 Oscillation wavelengths of infrared semiconductor lasers and absorption wavelengths
of gaseous molecules.
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Fig. 2 Schematic diagrams of a semiconductor laser radar system.
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Fig. 3 Estimation of pollutant concentration from received signals by Differential Absorption Lidar.
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Fig. 4 Relationship between the minimum detectable

concentration and the integration time of
boxcar receiver.
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