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Abstract. We present our recent work on modeling quantum cascade laser [1] (QCL) gain 

media tailored for emission at THz frequencies where we have considered the effects associated 

with MBE growth that may have a prominent impact on THz QCL transport. GaAs/AlGaAs 

THz QCL structures were numerically simulated using density matrix formalism [2]. 

Appropriate lifetimes and dipole moments were calculated using a self-consistent Schrodinger-

Poisson algorithm and comprehensive models of scattering rates including interface roughness, 

ionized impurity, alloy disorder, electron-electron, and electron-phonon scattering. We have 

considered and evaluated theoretically the most common designs as well as a novel THz QCL 

design promising for nearly room temperature operation [3]. Furthermore, novel wide bandgap 

oxide material platforms such as nonpolar m-plane ZnO quantum well structures were 

numerically investigated since they are predicted to be promising candidates for optoelectronic 

devices in the THz range owing to large ZnO LO phonon energy which reduces the thermally 

activated LO-phonon scattering, a possibility to greatly improve the temperature performance 

of THz QCLs [4,5].  
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