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Abstract 
   We developed the OPO laser system with the 10mJ at 200Hz (2.0W) output for 1.6!m CO2 DIAL in 
2007. The development of the higher power laser system for the next generation 1.6!m CO2 DIAL has been 
conducted. The new laser system consists of the OPO with the QPM crystal and the high repetition LD 
excited Nd:YAG laser oscillator and amplifier. The state of the art of the high power laser development is 
reported. 
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Fig.1 Theoretical calculation of the wavelength 
conversion efficiency and conversion energy. 
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Fig.2L Schematic of Nd:YAG laser pumped OPO system. 

 
Nd:YAG "#$dOSCe%'(H 12mJ"400Hzd4.8We.tu=! 10ns.Ü#?Ý 1.2mm.TEM00å#
ÁmM2Hë 1.2m�Ykâ CDm!jZ Nd:YAG "#$s#$^i.Ü#?úû~îïºÔZkäK.
%��#&mÜ#?ÝU 5.0mm K'(.ý�ÁÝ 5.0mm % LD °± Nd:YAGdAMPemÿ!^Zs}).
1064nm'(Hë 3*% 35mJ@400Hzd14WeU�ZkFig.3KßX�ôK+å#ÁH TEM00U,´^ij
Y~.-"B.��K�wÜ#?Ý~/ÔijY}s~01ºÔZkAMP 2%'(U%��#&mÜ#?Ý
2.5mmK�3^.OPOdµ¶4A. 3Û3Û35mmeU°±^ZkFig.4K OPO·'(56UßXk35mJ°
±m 1572nmK¢ji 12mJ@400HzL d4.8WeU�Zk#sHâ CD% 25%ÃÄ 34%K.=ý#þ�ÈH
â CD% 31.3%ÃÄ 43.7%síÔ7Ôîï^.+å#Á%îï��~'ijYk 

 
 

 
!

$

&

(

*

#!

#$

#&

! #! $! %! &! '

+,-./012BC=452+;D4527-89

E
+
E
2E
,
F.
,
F2
+
;
D
4
52
7-
8
9

!

GHIJ2K#!!LM

EN:OPQ+2K&!!LM

RSTUVW%#X%"
YGHIJZ

RSTUVW&%X)"
YEN:2O2PQ+Z

 
Fig.3 Beam profile of Nd:YAG laser (AMP). Fig.4L OPO output energy as a function of pumping laser 

energy. 
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