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Abstract

In this research work, the Raman scattering off the particles in the atmosphere
was used in the gas pollution monitoring. The Raman LIDAR system was assembled
at the physics department, faculty of science, Chiangmai University. The Nd:YAG
laser was used as the light source at wavelength of 532 nm, and a 20-inch parabolic
reflector was used in a receiving optical system to collect the back-scattered light. The
scattered wavelength of interest was chosen to be 478 nm, which is a strong signal
from the excitation of the NO; molecules by the 532 nm laser light found in the
laboratory test. The optical signal was fed into the Oriel Cormer Stone
monochromator, and into a Hamamatsu photomultiplier tube. The photons obtained in
the light-intensity measurement were counted and recorded by a multichanel-scaler,
Turbo MCS, for further analysis. The constructed Raman LIDAR system worked well
under the tests of measuring the NO, molecules in the atmosphere covered the range
of 12 km. The test-direction of measurements were made toward the Chiangmai
airport and the Jaeng Hua Rin square performed at different inclinations. The simple
LIDAR equation was applied for data analysis scheme. The comparative results of the
measures were display graphically and by the histograms showing the NO, molecule
contents in the atmosphere. It is certain that the constructed system works satisfactory.
More complete and more sophisticated system could be developed from such the
system for fully automatic measurement, data analysis, and the results displays
utilizing a microcomputer system.



