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Abstract 

We have developed a 1.6!m differential absorption lidar (DIAL) approach to gain high accurate 

measurements of vertical carbon dioxide (CO2) profiles. High-accurate vertical CO2 profiles are 

highly desirable in the inverse method to improve quantification and understanding of the global 

sink and source of CO2, and also global climate change. The DIAL operating wavelengths and other 

system parameters are decided by the numerical simulation of DIAL performance. The DIAL 

system is constructed from the OPO transmitter that is described in the other article of this 

conference and the receiving optics that included a near-infrared photomultiplier tube operating at 

photon counting mode. According to the measurement results, the DIAL can be achieved the 

vertical CO2 profile up to 7 km altitude with an error less than 2 % by integration time of 5 hours 

and vertical resolution of 500m. 

 

`abcd"  

4 efg* 1.6!mh* CO2ijkb12!mh* CO2ijk"lmnopUqr*ijk

"#$stuvqw1!xyzu{|q}~��1CO2 DIAL"~�nb��qh���$

u1���*��K��O�uq�}~��11.6!m CO2DIAL*\]u��n��� 

4 ��b1CW ����������O��z.������ ¡�¢�£¤¥¦§¨]

©ª«OPO¬��K��O���� 1.6!m CO2DIAL \]���®¯b1\]��

CO2DIAL ��n 7km °�* CO2±!()*²³"+"´µ��*�}*¶·~1+¸

¹'"º»$¼½¾¿� 

 

ÀaCO2DIAL"+  

4 \]�� CO2DIAL JKLM*ÁÂ

Table 1 "1JKLMÃ Fig.1 "Ä»�

DIAL Å Æ Ç " b È É Ê % Ë Ì

MgO:LiTaO3 ¶Í�_´��¢�£¤¥

¦§¨]©ª(OPO)Î����CO2*i

jk"ÏÐ��DFB��O*��OPO

Ñ©ª"ÒÓ�Ô 100Hz �ÕÖ»$��

K��O*z.��¾���×ÆØ"

b¢Ù&Ú���* PMT�!Û 35cm*

ÜÝÞ�ß¢à�$áâ¢y���� 

4 ��'*"+"ã�ä§¥å��"+*¶·1"+æçèæç1%!('| 500 m �

%éêëu�'Àkm� `%1�'ìkm�À%� CO2í'îïðñP�uò����°�

ÏcN�ã��næç('| 55(1%!('| 315 m�Ä��Ã Fig.2"Ä»�}�

# 1�' 5km°�* CO2í'*æçóôu(��$� 

!"#$%&'($%)* +&,-&./01#$

201#$&3$/$45456(&7%$89 ::;&<=.::;&<=>?(.?@@A

B$",&C5D$%*$(E$ F&G&,%"H

I$1$#E6/$&J/$%40%$ KL;&,,

75$1H&?@&M5$N K9L&,%"H

C$4$E46% O(@%"%$H&2PI

<:;KK;QRL&><JPJPJISTA

U0"(40,&'@@5E5$(E) G9L&V

W"D$1$(*4X&SN54EX ;9G&<=

Table 1. CO2 DIAL parameters 
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Fig. 1 Experimental setup of the 1.6�m CO2 DIAL. 

Fig.2 Time-height cross section of th CO2 density (2008/3/23 

01:38-05:03ÈHino, Tokyo). 
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