Advanced model of Mid-IR quantum cascade laser active region with anisotropy effects included
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In this communication, we present an enhanced theoretical model of the active region of a quantum cascade laser based on GaAs/AlGaAs semiconductor system, modified with respect to existing conventional models present in the literature in which the effects of dielectric constant anisotropy and its dependence on structure design (layer parameters) are neglected [1], [2]. The aim is to determine the scattering rates due to the interaction of electrons with longitudinal optical phonons within the anisotropic model and to implement the results in a structure that emits radiation in the mid-infrared region of the spectrum. Scattering rates and electron sheet densities are calculated through an iterative procedure that will be demonstrated on the example of a three-level system in a structure with LO-phonon depopulation [3]. Finally, the optical gain will be calculated and the results compared with the predictions of the isotropic model of dielectric permittivity. 
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