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Portable SO,-DIAL using laser diode pumped solid state light source
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Abstract: Active volcanoes eject toxic gases into atmosphere. Observation with direct sensors are dangerous in active fumaroles. Also,
observations with CCD cameras only know column volume. In this paper, we propose a new SO2-DIAL system using the SHG of a
compact DPSS laser 593 nm. It was found that by selecting a wavelength with a small temperature dependency of the absorption cross
section, it is possible to suppress the measurement error to 3 % even at an atmospheric temperature change of 60 °C. The DIAL system
needs to precisely control two wavelengths (on-line and off-line) in order to obtain sufficient measurement accuracy. Therefore, we
developed a wavelength control system. By controlling the crystal temperature of the DPSS within 0.01 K, wavelength stability within
1.0 pm was achieved, and the temperature dependency of the oscillation wavelength is 43.5 pm/K.
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Fig.1 Absorption cross section of SOz at various
temperature.
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Fig.2 Outline of dual-wavelength Nd:YVOq4
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Fig.4 Frequency stabilization for the DPSS laser with
temperature control and without temperature control.
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