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In this study, the nonlinear optical properties of screw dislocation Inx
Gal-x As/GaAs Mathieu quantum dots (MQDs) are theoretically

investigated for the first time, focusing on the optical rectification (NOR),
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second harmonic generation (SHG), and third harmonic generation
(THG). In addition to the screw dislocation in the structure, external
electric and magnetic fields, as well as the Aharonov-Bohm (AB) flux, are
applied to the system. The aim of the study is to interpret how the
characteristics of the NOR, SHG, and THG of MQDs change depending on
the screw dislocation defect, external fields, AB flux, and structural
factors such as indium concentration (In) and quantum dot width. The
wave equation of the system is solved using the effective mass
approximation and the Runge-Kutta-Fehlberg method in cylindrical
coordinates, taking into account the direction of twist and the symmetry
of the structure. The influence of all parameters on the nonlinear optical
properties of the MQD with screw dislocation and their alternatives are
discussed in detail. Furthermore, the optimality of the structure is
discussed for a certain amount of screw dislocation, which can be

important for experimental applications and device designs.
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