
!"# O2$%&'()*+,-.,/012345 (2) 

A lidar for measuring atmospheric temperature and pressure 

using near-infrared absorption lines of O2 (2) 
678 9:;<=8 >?;@78 AB;!"! # 

Keiichi MATSUDA, Chikao NAGASAWA ,Yasukuni SHIBATA and Makoto ABO 

CDEFGHEFI 

Tokyo Metropolitan University 

 

Abstract: In previous LSS, we reported a temperature/pressure lidar using 1.27Jm absorption lines of O2. In 

spite of advantage of better quantum efficiency and less contamination from absorption lines of other species, 

the temperature/pressure lidar using 760nm absorption lines of O2 has been excluded from the subject of the 

study, because the absorption cross sections of their lines are sensitive to temperature. In this paper, we find out 

more optimal lines in the 760nm absorption band than 1.27J m absorption lines of O2 for the 

temperature/pressure lidar. The procedure selecting the optimal wavelength in the 760nm band and the results of 

error analysis of the temperature/pressure lidar using 760nm absorption lines of O2 are reported. 
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Fig.1 Transmission of O2 in 760nm absorption band 

(HITRAN). 

 

 
Fig.2 Calculated result of change rate of absorption 

cross section for !T=1K in 760nm absorption band. 
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Table.1 Specifications of the lidar system  

Pulse energy 200mJ 

Repetition 100Hz 

Telescope Diameter 60cm 

Range resolution 500m 

Measurement time 30min 
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Fig.3 Error profiles for the atmospheric temperature 

measurement in 760nm absorption band caused by 

random error. 
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Fig.4 Error profiles for the atmospheric pressure 

measurement in 760nm absorption band caused by 

random error. 
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Fig.5 Error profiles for the atmospheric temperature 

measurement in 760nm absorption band caused by 

tuning error. 

 

 
Fig.6 Error profiles for the atmospheric pressure 

measurement in 760nm absorption band caused by 

tuning error. 
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Fig.7 Spectra of O2 absorption line. 
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Fig.8 Error profiles for the atmospheric pressure 

measurement in 760nm absorption band caused by 

tuning error. 
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Fig.9 Error profiles for the atmospheric temperature 

measurement in 760nm absorption band caused by 

tuning error and spectral width at 6km altitude. 
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Fig.10 Error profiles for the atmospheric pressure 

measurement in 760nm absorption band caused by 

tuning error and spectral width at 6km altitude. 
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