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He-free short-pulse CO2 laser pumped by longitudinal pulsed discharge 
K. Uno A, R. Okawa A, S. Watarai B, and Y. Kodama A,B 

 
We have developed a CO2 laser that emits a short pulse with a tail at a high repetition rate without using helium 

gas, a pre-ionization system and a fast gas flow system by utilizing longitudinal pulsed discharge. The discharge 
tube was made of an alumina ceramic tube with an inner diameter of 8 mm and a length of 80 cm. The discharge 
starting voltage was about 27 kV at a risetime of about 220 ns. The CO2 laser produced a short laser pulse with a 
tail. At a CO2/N2 mixing ratio of 1:2, the laser energy was 32.5 mJ and 13.1 mJ at repetition rates of 300 Hz and 
500 Hz, respectively. For comparison, at a CO2/N2/He mixing ratio of 1:1:5, the laser energy was 37.0 mJ and 35.2 
mJ at repetition rates of 300 Hz and 1 kHz, respectively.  
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