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Obviously since James Bond everyone 
knows about the power of CO2 lasers being 
able to cut steel plates. Within ten years the 
laser was development to one of the most 
important in industrial processes. Reliable, 
powerfull and in comparison to other lasers 
very efficient – these are some features of 
this laser. A power of more than 20 kW can 
be reached which allows heating, melting 
and cutting processes. But additionally to 
these high power applications you can find 
other areas like medicine or measuring set-
ups with an integrated CO2 laser. Near 9,6 
and 10,8 µm the 10,6 µm line is the strong-

est one, so that resonators are optimized for 
these wavelength. 
By using this infrared source as a thermal 
source this experiment shows various ef-
fects like heating, soldering or cutting. 
Laser safety is given by a protected cabinet. 
A cross stage is used to produce different 
shapes while moving by a CAD software.  
By varying the discharge and the gas flow 
the basics of the CO2 gas laser can be ob-
served. 
After practical work with this setup the stu-
dent is able to feel the power and capability 
of CO2 lasers. 

 
Educational Objectives: 
 

· Gas lasers 

· Various CO2 laser types 

· Influence of discharge 

· Output power 

· Gas handling, gas flow 

· Infrared as thermal radiation
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Components 
 
 

 
 

 

 

 

1 CO2 laser tube 

2 Power supply  and cooling system 

3 Vacuum pump  

4 ZnSe optics 

5 Cross stage for xy movement 

6 Motor controller for cross stage 

7 software 

8 cabinet for laser protection 

9 User manual 

 
 
 
 
 
 
 
 
 
 
 

 

(Preliminary data sheet - Currently under development) 


