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A Differential Absorption Lidar System for Measuring NO,

in the Urban Atmosphere
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The design and construction of a differential absorption lidar (DIAL) system for measuring NO, in the
urban atmosphere are described. Two-wavelength laser beams in the blue region generated by a dye laser
pumped by a Nd:YAG laser are used as the light source for the DIAL measurement. The wavelengths are
switched alternately with the pulse repitition rate of 10 pps. The minimum detectable NO, concentration

(signal-to-noise ratio = 5) for the DIAL system is 10 ppb for a 10-minute measurement.
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Table I Specification of fhe NO, DIAL system.

Laser

Nd: YAG pumped dye laser

(JK lasers HY 750, Quanta-Ray PDL 1)
20mJ/pulse

Type :

QOutput energy:

Wavelength Aon=448.1 nm
Aoff =446.6 nm
Telescope
Type : Newtonian
Diameter: 50 cm
Focallength : 1.2 m
Field of view : 0.7 mrad
Filter
Type : Interference filter
Bandwidth : 1.5 nm

Photomultiplier tube
Type : (Hamamatsu R329)

Transient recorder

Type : (Autnics S121)
Clock rate : 20 MHz
Accuracy : 10 bits
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Table I Coefficients a and b for several

examples.
a(sec™) b
aerosol 0.095 4,0X10°*
light plume 0.10 3.5X10°°?
cloud 0.11 3.0
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Fig.2 Estimation of errors in the NO, DIAL
system.
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