
!"# O2$%&'()*+,-.,/0123 
A lidar for measuring atmospheric temperature and pressure 

using near-infrared absorption lines of O2 
456 789:56 ;<9=>6 ?@ 

Keiichi MATSUDA, Yasukuni SHIBATA and Chikao NAGASAWA 

ABCDEFCDG 
Tokyo Metropolitan University 

 
Abstract: A new lidar technique for measuring atmospheric O2 density, temperature and pressure by using two O2 
absorption lines in the 1.2!m O2 absorption band is proposed. 0ne absorption line is insensitive to atmospheric 
temperature, but the other is sensitive to atmospheric temperature. Moreover, it is shown that accuracies for 
atmospheric O2 density, temperature and pressure measurements can improve significantly by applying the 
interactive method to this lidar technique. 
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Fig.1  Transmission of O2 in 760nm absorption band 
(HITRAN). 
 
 
 

 

6 X[91.27um�!MO2$%&')VWtu'ùZ

wS'àóvR{Fig.2[O2SH2OMäåâ'ò^6
^ºv{Fig.2Y� 760nm�!M O2$%&[÷7ä

åâx-]s=23Mtux89PQRwSx.�

R{Fig.3 [ 1270nm �!M O2 $%&[*VWM

Eq.(7) ')VW,-+3T=1K[$%HIJMú�
â >2'ºv{Fig.3Y� 1269nm�!PK,-[pv
Rú�âx-]V$%&xQR{w^�M,ÈY�9

O2 ñUMtu[K$%,ghM#M�ÐM$%M

ÁÂx�gs,-[pvR$%HIJMú�âx

-]V�3�L= 1269.0675nm M$%&')VW9
|+,-S,/Mtu[KòM$%&M�!P÷

øj,-[pvR$%HIJMú�âxC�V�

3�L= 1268.6835nmM$%&')VWtu'ùZ
wS'��vR{ 

Fig.2  Transmission of O2 and H2O in 1270nm 
absorption band (HITRAN). 
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Fig.4  Spectra of O2 absorption line. 
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Fig.5  Relation between absorption spectra of O2 and 
laser lines. #n : density, #t : temperature, #p : pressure 
and #off : off-line. Fig.6  Algorithm of the Iterative method. 
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Fig.7  Error profiles for the O2 density measurement 
in 1270nm absorption band. 
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Fig.8  Error profiles for the atmospheric temperature 
measurement in 1270nm absorption band. 
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Fig.9  Error profiles for the atmospheric pressure 
measurement in 1270nm absorption band 
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