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Terahertz quantum cascade lasers are currently the most advanced electrically-pumped semiconductor lasers in 
the spectral range 1-5 THz. However, their operation at room-temperature is still an unresolved challenge. I will 
discuss factors that currently limit the operation of these devices to cryogenic temperatures and describe the 
recent results of our work to improve the operating temperatures of terahertz quantum cascade lasers through 
innovative active region and waveguide designs, and through using nonlinear optical effects to produce coherent 
terahertz radiation without population inversion across the terahertz transition. In particular, I will describe 
terahertz quantum cascade lasers that achieved record operating temperatures in the frequency range from 2.3 to 
3.8 THz and report on our progress in developing terahertz quantum cascade laser sources based on intra-cavity 
nonlinear frequency mixing.  
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