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Analysis of Infrared Absorption Laser Radar Schemes

for Measuring Atmospheric Trace Species
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Infrared absorption laser radar schemes are analyzed for global observation of the atmospheric
trace species. Three types of the absorption schemes are compaired ; (1) long-path absorption
spectrometer (LPS), (2) long-path absorption lidar (LPAL), and (3) differential absorption lidar
(DIAL). By using tunable light sources such as optical parametric oscillators or optical mixing
devices, most of the trace species can be measured with column average or range resolved modes

in airborne or mobile systems.
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Fig. 1 Transmission spectrum of the atmosphere.
(1034~ 1054 cm-:,virtical path: 0~10 km)
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Table 1 Absorption line frequencies and absorption

coefficients of atmospheric molecles.
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e = == Uniform / Frequency Coeff. ‘"’ Frequency Coeff.'"’
—~ Localized Hol. Mol.
’-’E an! un | atoton! cm! Hum | atmlom?
< . 517.8 | 19.31 1.8 789.5 | 12.67 1.8
10 SO: |1151.7| 8.68 1.6 NHs | 950.3|10.52 150
4 1362.0 | 7.34 17 1630.2| 6.13 18
“ 1605.5 | 6.23 0.92 2096.1| 4.77 1.2
. NO. |1616.9| 6.19 36 CO |2143.3| 4.67 120
g 10" 2906.1| 3.44 1.7 4260.1| 2.35 0.93
Q 1042,1| 9.60 1 CFC| 920 |10.87 100
o Os [1103.1] 9.01 0.9 ~12 |1102.0| 9.07 6.9
£ 2110.8 | 4.74 0.93 1161.1] 8.61 2
&
A 10° 667.4 | 14.98 80 1310.8 | 7.63 26
e CO: |[2336.6| 4.28 38 CH. |3018.9] 3.3 58
E | 2349.1 4.26 1000 6005.0 | 1.67 0.3
—1ppt 1284.9| 7.78 4% 1504.7 | 6.27 78
107 Lt hnd R RRITI B NN N:O |2209.5) 4.53 15 H.0 | 3185.9 | 2.66 525
01 1 10 100 2223.8| 4.50 270 5331.3| 1.88 7.
RANGE (km) 1842.9| 5.43 | 0.069
NO |1876.0| 5.33 18
Fig. 2 Range depemdence of the minimum detectable si38| 2.8 0.
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concentrations for three absorption schemes. (1) Spectral width Ay = 0.1

(m: pulse averaging number, & : detection accuracy)
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