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Quantum Cascade (QC) lasers are a rapidly evolving new type of semiconductor laser that emits in the 
mid-infrared to terahertz range of the spectrum.  The active material of the lasers consists of many 
hundreds of alternating, only few atomic layers thick semiconductor layers.  By choice of the layer 
thicknesses, the laser properties – foremost the emission wavelength – can be tailored essentially at will.  
Therefore, one can use mature semiconductor materials that have been developed over many decades of 
telecommunications R&D, and create new laser sources at wavelengths between 3 and 300 µm.  Aside from 
their considerable wavelength tailorability, the lasers’ key strengths include high optical power, high 
operating temperature, inherent compactness and reliability, and a fascinating design potential. 

We will first provide an easy and illustrative introduction into QC lasers, followed by specific laser 
aspects for select applications.  The latter include foremost chemical trace gas sensing, as well as infrared 
counter measures and free-space optical communication.  

In the second part of the presentation, we will discuss an example of how the lasers continue to hold 
surprises, and how these are harnessed to design better and more functional lasers.  In so-called “cascaded” 
QC lasers, laser action can be induced in portions of the laser bandstructure that is generally not accessible 
to all conventional semiconductor lasers.  
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