CO, 1.6pm CW DIAL
Feasibility study on 1.6 micron CW modulation DIAL system for global CO2 monitoring
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Abstract
According to the recent increasing of atmospheric CO, concentration, the need for global CO, monitoring
DIAL system is getting increasing. Recently, conventional coherent and incoherent lidar systems have been
studied for application to this DIAL, but final conclusion about the best system configuration has not been
determined yet. Here, we introduce a new concept of 1.6 micron DIAL system using CW modulation. The
results of feasibility study on application to global CO, monitoring are also introduced.
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Fig. 1. System configuration.




co, Table 1. Estimated system parameters.

370ppmv  1lppmv 666km 16s Component | Parameter Value
Rural Optical Aperture diameter | 50cm~100cm
0.1 OW/m?/st/am antenna Transmittance -0.5dB
FOV 0.2 mrad
Optical filter | Transmittance -1dB
Wavelength width 0.3 nm
ON (1)H20 Photo- Avalanche gain 1
) Weighting function detector Dark current 0.1 pA
(3) Temperature 233 K
ON G- B product 1012 ohm Hz
Quantum -1dB
efficiency
Table 2. Summary on selected ON wavelength. Table 3. Summary on error sources.
Parameters Value Error source Error sensitivity
Wavenumber [cm-1] 6327.1310 H»O differential absorption 0.03 ppmv
Transmittance on CO2 absorption 0.843 Aerosol differential | <0.01 ppmv
Absorption line | Center [cm1] 6327.0609 absorption - -
- Temperature estimation 0.15 ppmv/K
Intensity 1.26><10-23 Error
[cm/mol ] Altitude estimation 0.06 ppmv/m
L.S. E. [Cm_l] 234.08 Error
Width [cm1] 0.0701 Wavelength instability 0.25ppmv/MHz
Laser linewidth 0.001 ppmv/IMHz
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