Development of alidar for measurement of aerosol constituent
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Abstract: We demonstrated experimentally the detection and identification of NaCl particles in the air by
laser-induced breakdown spectroscopy (LIBS) using plasma filaments generated by femtosecond terawatt laser
pulses. Laser pulses with 70 fs and 2 TW were irradiated onto NaCl particles, and fluorescence of Na was
observed by in-situ measurements. These results show the possibility of the measurement of aerosol constituent

using the plasma filaments. We also developed a receiver composed of a 30cm Newtonian telescope, a bundle
fiber, a spectrometer, and an ICCD camerafor the lidar measurement of aerosol constituent.
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Fig. 1. Experimental setup for the measurement of Na Fig. 3. Propagation of multiple filaments around the
fluorescence from NaCl particles irradiated with measurement point for Na fluorescence.
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Fig. 4. Spectroscopic measurement results of Na

fluorescence from (a) NaCl particles irradiated with

plasma filaments generated by femtosecond laser

pulses with delay time of 20, 40, and 120 ns from

laser irradiation, and (b) alcohol lamp containing

NaCl.
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Table 1. Specifications of lidar receiver for the

measurement of aerosol constituent.

Telescope
Type Newtonian
Primary mirror diameter 12.5inch
Focusing length 15m
Bundle fiber
Input size @ 3.37mm
Output size 400 pmx20 mm
Each fiber core diameter 210 um
Numerical aperture 0.37
Length 3m
Spectrometer
Focusing length 460 mm
Grating size 76X76 mm
Aperture ratio /5.3
ICCD camera
Quantum efficiency at 589nm 10%
Dark current 24 elpls
CCD format 1024x1024
Pixel size 13 pm
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