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Abstract

Title: Asymptotic iteration method for solving some quantum systems

Name: Seyed Roholah Azizian

In this thesis, we consider the quantum systems which yield to the homogenous second order differential
equation. We first introduce the asymptotic iteration method (AIM) and use the AIM method for solving
of quantum potentials. The nonrelativistic solvable quantum potentials such as Gol'dman-Krichenkov,
tangent squared, complex cotangent potentials are solved for Schrodinger equation and then for Dirac
equation, we study the Columb vector potential and DF potential with tensor interaction in psudospin
symmetry. After that some of the nonsolvable problems, including Sine-squared, double cosine
potentials and a special radial potential which includes various potentials, are studied by numerical
asymptotic iteration method. Also, we solve the quasi-exact Mathieu potential. In some problems we
compare the results of this method with other methods.

Key words: Asymptotic iteration method, Dirac equation, Schorodinger equation, Hypergeometric
functions, Homogenous linear second order differential equation
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