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Abstract: We proposed a high accuracy CO,-DIAL method which measures CO, density, the atmospheric
pressure and temperature using CO, absorption lines in the near infrared region, and applies the iterative method.
We estimate measurement accuracy in consideration of the tuning accuracy and the laser linewidth by computer
simulation. It is found out that there is the optimal laser linewidth to minimize the density error. Moreover, we
perform the iterative calculation including random error, and estimate the tuning accuracy and laser linewidth
required for the high accuracy CO,-DIAL. Also we compare between absorption line models provided by Voigt

profile and that provided by Galatry profile.
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Fig.1 Wavelength used for the measurement of
density, temperature and pressure
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Fig.6 Averaged density error for A f =10MHz
at 6km altitude

Table.1 Assumed system parameter of CO, DIAL

Energy 50mJ/pulse
Repetition rate 100Hz(5 pairs)
Quantum efficiency 5%
Receiver diameter 80cm
Total efficiency 60%
Altitude resolution 500m
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Fig.7 Averaged density error for A f =2MHz
at 6km altitude included random error.
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Fig.8 Pressure shifts for the absorption lines used in
density, temperature and pressure measurements
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Fig.9 Averaged density error for uncertainty of
pressure shift coefficient = 10% at 6km altitude
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Fig.10 Comparison between Galatry and Voigt profile
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Fig.11 Altitude distribution of normalized narrowing
parameter z and the ratio of normalized pressure
broadened parameter y to z.
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