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Measurement in a Differential Absorption Lidar System
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Abstract

Errors in measurement using a differential absorption lidar (DIAL) were experimentally
estimated. The error caused by the fluctuation of the aerosol backscattering coefficient was
analyzed using the data of the NIES LAMP lidar. The dependence of the error on the time
interval of the two wavelength measurements and the dependence on the data accumulation
method were investigated. The systematic error due to the difference in the extinction
coefficient for the two wavelengths was estimated from a DIAL experiment using a tunable
dye laser pumped by a YAG laser. Also, the minimum detectivity of the DIAL system was
estimated.
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Fig. 1 Dependence of the error (4F/ F )* on the time interval of the two-wavelength
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Fig. 5 Dependence of the error (JF/ F)* on the averaging time. Three methods for data

averaging are shown with circles, triangles and rumbusis.
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Table | Specifications of the DIAL system used for the error estimation
Laser YAG laser pumped dye laser (Quanta-Ray PDLI)
Pulse energy 10 m]
Pulse duration 6 nsec
Repetition 10 pps
Spectral width 0.3 cm™!
Telescope 0.5 m Newtonian
Photomultiplier RCA 8852
Transient recorder Iwatsu DM901
Accuracy 8 bits
Clock rate 10 nsec
Memory 1024 words
Computer NOVA4/C
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Fig. 8 Experimentally estimated errors in DIAL measurements
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