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Optical gain is the key property for any laser material. According to its importances, quite many 

spectroscopic methods are known to deliver quantitative gain analyzes. I will talk about new such 

methods developed by our group at the Swiss synchrotron light source (SLS) over the last years 

to study (i)  high efficient broad band quantum cascade laser devices (ii) intersubband Raman 

lasing in InAlAs double quantum well system, and (iii) interband gain/loss properties of tensile 

strained Ge layers on Si substrate. 
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