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Abstract
A theoretical investigation on the conduction electron states in a triple inverse parabolic AlGaAs/GaAs quantum well, designed in the spirit of
the active region for a quantum cascade laser, is performed. The study includes the influence of externally applied static electric and
magnetic fields. The energy values and corresponding eigenfunctions are determined with the use of the effective mass approximation
within the parabolic band description. The information on the allowed states is, then, used to evaluate some coefficients that represent the
intraband nonlinear optical response of the structure. Numerical results are presented for the optical absorption and relative refractive index
change coefficients as well as for those of nonlinear optical rectification and second harmonic generation. It is discussed that, in general, the
amplitude and position of resonant peaks in the calculated quantities can be noticeably affected by the variation in the strength of the
applied probe fields. Accordingly, the features of the investigated properties could suitably determine the application of this kind of
structures for device proposals, as long as they can affect lasing regime in them.
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