
1.6 m CO2-DIAL  
Development of the high accuracy 1.6 m CO2-DIAL with the direct detection technique 

 
 

 
 

C. Nagasawa1, M. Abo1, Y. Shibata1, T. Nagai2,  
M. Nakazato2, T. Sakai2, M. Tsukamoto3 and T. Honda3 

 
1Tokyo Metropolitan University,2Meteorological Research Institute, 

3Eco Instruments Corporation 

ABSTRACT  
   We have developed a 1.6 m differential absorption lidar (DIAL) technique to perform high accurate 
measurements of vertical carbon dioxide (CO2) concentration profiles in the atmosphere. The accurate 
vertical CO2 profiles are highly desirable in the inverse method to improve quantification and understanding 
of the global budget of CO2 and also global climate change. Our next generation 1.6 m DIAL system 
consists of the OPG (Optical Parametric Generator) transmitter that is excited by the LD pumped Nd:YAG 
laser with high repetition rate (500Hz) and the receiving optics that included the near-infrared 
photomultiplier tube with high quantum efficiency operating at the photon counting mode and the 
narrowband interference filter (bandwidth:0.5nm). This 1.6 m DIAL system is available to measure the 
vertical CO2 concentration profiles for nighttime and daytime with the temperature and wind profiles.  
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Fig. 1 Schematic diagram of the next generation 
1.6 m CO2 DIAL
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