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A DIAL (Differential Absorption Lidar) system for NO: monitoring was developed using
a flash-lamp pumped dye laser. It was used to measure NO: concentration in a stack plume.
Two wavelengths, resonant (463 nm) and off-resonant (466 nm) to the NO: absorption, were
switched every two seconds in the measurement; this gave an accuracy of 0.03 ppm for
NO: concentration with 120 m range resolution up to 500m by integrating signals for 4
minutes. The sources of measurement error were investigated and the main source of error
was shown to be the fluctuation of atmospheric aerosol concentration. It was pointed out that
simultaneous measurement at two wavelengths should improve the accuracy of the measure-
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Fig. 1 Block diagram of the DIAL system.
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Fig.2 A transmission profile of NOz (8 Torr,
10cm in length in dry nitrogen ambient).
The dashed line shows a transmission profile

measured by a monochromator (resolution:
0. 1nm).
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Table 1 Specification of the DIAL system.

Transmitter Flashlamp-pumped dye laser
(NEC SL 269)
Pulse energy 100 mJ
Pulse duration 600 ns
Repetition 0.5 pps
Wavelength tuning Etalon
Dye CIH(1. 5% 10~¢ mol/)
Wavelength Aon 463.1nm
Aott 465.8 nm
Receiver Telescope 0.15 m¢ Newtonian
Photomultiplier HTV R 376
Transient recorder Clock rate 10ns
(Iwatsu DM 901) Accuracy 8bit
Memory 1024 bytes/ch
Minicomputer NOVA-02
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Fig. 3 Configuration of a DIAL experiment. A :
DIAL system, B:stack at the energy center,
C: stack at the incinerator.
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Fig. 4 Upper trace; ratio of received signal
intensities at two wavelengths after 60
integrations. Lower trace ; NOz concentration
profile obtained from the upper profile.
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Fig. 5 Temporal profile of a line-of-sight NO:
concentration. Concentration was exhibited
by line-printer overprinting. The darkest
region corresponds to 0.2 ppm.
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Fig. 6 Temporal profile of the aerosol concen-
tration. Deviation from the mean value of
aerosol concentration at each distance, {P
(R, t)—P(R)}/P(R), was shown.
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Fig. 7 Estimation of individual errors. A and
B are errors 1/2(0F(R)/F(R))?? and ca24R?
AN(R)?, respectively, derived from the
measurement, C and D are for shot noise
and digitization noise, respectively. The
evidence of atmospheric aerosol concentra-
tion fluctuation as the main error source
was also supported by the fact that large
fluctuation existed in the vicinity of the
stack exit.
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