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Design and implementation of NO, differential absorption lidar sources
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Abstract: To develop an atmospheric NO, differential absorption lidar ( DIAL) with detection range of 3km and resolution
of 10pg/m’, based on NO, absorption spectrum and lidar equation, the relationships among echo signal-to-noise ratio (SNR) ,
aerosol of the horizontal and vertical direction, NO, concentration, detection distance and geometric factor were analyzed and
simulated. The atmospheric NO, experiment system was built, and the atmospheric NO, concentration experiment was carried
out. The NO, concentration in horizontal and vertical height of 0. 4km ~ 3. Okm was obtained in real time, and the resolution was up
to4.717ug/m’. The system was stable and reliable. The results show that, with two Nd:YAG lasers with wavelength of 354. 7nm
and laser energy not less than 100mJ to pump two dye lasers with C450 as the dye, two output light beams for differential
absorption detection can be obtained with A, of 448. 10nm, A ; of 446. 80nm, and energy of 8mJ. This method provides
theoretical basis and technical support for the design and application of practical NO, differential absorption lidar light sources.
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Fig. 1  Absorption cross section of NO, and the position of A, and A 4
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Fig.2 Echo SNR of A,, and A ¢
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Fig.3 Geometric factor and the compressed echo of A, wavelength
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Fig.4 Relationship between laser energy and the farthest detection distance
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Fig.7  The profiles of extinction coefficient and echo SNR
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Table 1 Specifications of DIAL system

transmitter

Nd:YAG laser

laser class dye-laser

laser type  Continnum PL8010 radiant narrowscan dyes-laser
waelength/nm 354.7 448.1/446.8
energy/m]J 100 10
repetition/Hz 10 10
divergence/ mrad <0.45 <2.0

receiver

type : near newtonian ;focus length;750mm;

lescope
telescope diameter ;350mm;field of vision; (0.2 ~2.0) mrad
optical fibre numerical aperture ;0. 22 ;diameter:1. 5mm
H10426 ; aperture :25mm ; 185nm ~ 650nm;
detector

rise time < 50ns;gains; 10° ~10°

central wavelength:447. 50nm ; bandwidth ;3. Onm;

optical filter block optical density 5: (200 ~ 1100 ) nm;aperture :25. 4mm

signal acquisition

A/D PCI-9826H ;20M samples/s ; channel number 4 (16bit)
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Fig. 8 Structure diagram of NO, differential absorption laser radar system
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