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Study on a mobile SO2-DIAL using compact diode pumped solid-state laser

Miyu KATO and Yasukuni SHIBATA
Tokyo Metropolitan University, 6-6 Asahigaoka, Hino, Tokyo 191-0065

Abstract: Active volcanoes eject large amounts of air pollutants into the atmosphere. Variations in gas emissions and the changes in

the gas composition could also be important in predictions of volcanic activity. In this paper, we present the combination of optimal

wavelengths for a new SO2 differential absorption lidar (DIAL) system using the second harmonic generation of a compact diode

pumped solid state (DPSS) laser 593 nm. By the selection of appropriate measurement wavelengths, the effects of ozone and aerosols

can be suppressed. In principle, the accuracy can be improved to below 10 % for 20 m range resolution. Moreover we founded that the

wavelength fluctuation of the DPSS laser is less than 1.0 pm with 0.01K temperature control. It is enough for the SO2 concentration

measurement by the DIAL system.
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Fig.1 Absorption cross sections of SOz and Os.
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Fig.3 Measurement error for various choices of on-line
and off-line for SO2-DIAL.
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Fig.4 Random error in the SO2-DIAL system.
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Fig.5 Frequency stabilization for the DPSS laser
with temperature control and without temperature
control.
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