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Development of Multiwavelength DIAL System for Atmospheric SO, Measurement
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Abstract: A multiwavelength DIAL system capable of precise and simultaneous multispecies
measurement of atmospheric trace constituents is presented. The laser system is composed of two sets
of Nd: YAG laser pumped dye lasers and harmonic generators. Since each dye laser can generate two
wavelengths on alternate shots, the laser system can generate four wavelengths alternately. Error
analysis shows that multiwavelength DIAL is effective for measuring atmospheric SO,, and

measurement error below 1 ppb is expected for the atmosphere under 3 km.
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Fig. 1. Block diagram of multiwavelength DIAL system for SO, measurement.

PMT: photomultiplier tube.

Table 1. Specification of multiwavelength
DIAL system for SO, measurement

Transmitter
Single Pulse Energy >34 mJ (at 300 nm)
Repetition Rate 10 pps X2
Spectral Width <0.08 cm’!
Beam Divergence <0.5 mrad
Receiver
Primary Mirror Diameter |500 mm
Field of View <5 mrrad (variable)
Net Telescope Reflectivity | 75 % (at 300 nm)
Filter Bandwidth 4.5 nm
Filter Transmission 30.5 % at peak
PMT Quantum Efficiency [26.7 % (at 300 nm)
Digitizer Rate 12 bits, 20 MHz
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Fig. 2. SO, measurement error of DIAL and dual-DIAL

as a function of vertical range for atmospheric visibility
20 km, ozone concentration 30 ppb and number of
wavelength pairs 100. The dotted traces represent
measurement error in the limit of infinite laser shots.

72



