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A2 Development of DIAL system for simultaneous measurement
of atmospheric O; and NO,
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Concentrations of NO, and Oj in the lower troposphere were measured simultaneously and continuously by use
of a four-wavelength differential absorption lidar (DIAL) system based on a pair of Nd:YAG laser pumped dye
lasers each capable of emitting two wavelengths at alternate pulses. Longtime measurement of atmospheric NO,
concentration has been made possible by a combination of LDS765 dye and sum-frequency generation (SFG)
instead of Coumarin dye, which has been used in the past. The measurements at a fixed altitude were performed
for 12 hours and showed that the O3 and NO, concentrations had a negative correlation. Ground concentrations
using conventional methods showed the same trend.
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Table 1 DIAL wavelength-pair and absorption cross-sections of the measurement target species.

/’L(m [nm] }'ofj [nm] O-(A’gn) [m2] G(}‘oﬁ” ) [mZ]
NO, 448.10 446.80 7.11X10% 4.19%X102
0 285.00 290.00 2.49 X102 1.42X102
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Fig.1 Schematic diagram of the DIAL system configured for simultaneous measurement of O; and NO,. SFG:
sum-frequency generator, SHG: second harmonic generator, HWP: half-wave plate, PBS: polarizing beamsplitter,
BX: beam expander, BPF: band-pass filter, PMT: photomultiplier tube, PC: personal computer, (A -1a, A-1b) =
(446.80nm, 448.10nm), ( A -2a, A -2b) =(285.00nm, 290.00nm)
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Fig.2 Return signals and the range-corrected back scattered signals for the four-wavelength laser beams. The solid
lines and the broken lines are the signals corresponding to the on-wavelength laser beams and the off-wavelength

laser beams, respectively. Each range corrected signal has a maximum peak around 500m and slowly decreased at
higher altitude.
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Fig.3 Time trend of the concentrations of NO, and O at vertical height of about 900m (upper figure). Time trend
of ground concentrations using conventional methods (lower figure) [1]. The equipment of the conventional

methods was located 1.2 km away from the DIAL system.
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