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' Abstract

Title: The Algebraic Approach and Dynamical Groups in Quantum Systems

Author: Maral Bozorgchenani

In this thesis solvable potentials associated with su(1,1) (~so(2,1)) algebra have been studied.
First by using of algebraic methods and Infeld-Hull factorization approach, Poschl-Teller and
Morse-Rosen potentials have been investigated and energy spectrum and wave functions of
them have been obtained. Then by using of supersymmetry quantum mechanic (SUSYQM)
method, the general formalism for construction of solvable potentials of this algebra from the
differential equation of orthogonal polynomials of Generalized Laguerre, Hermite and Jacobi
has been represented. Also ladder operators J+, J.and SUSYQM ladder operators A*, A have
been obtained, and differential equation of these Polynomials hasbeen obtained by means of
variable and similarity transformations.

As an example of solvable potentials, and according to applications of the periodic potentials
in physics, the Scarf potential has been mvestigated. Dynamical symmetry Hamiltonians in
s0(2,1) and s50(2,2) have been constructed as schrodinger operators of Scarf and Generalized
Scarf potential. By using group representation, it has been demonstrated that the
complementary series of these algebras and their non-unitary representations are corresponds
to band structures and discrete series of the algebras are used for band edges. Moreover,
transfer matrix, dispersion relation, group velocity and effective mass have been obtained in
both of cases.

Key words:
Representation theory, Supersymmetry quantum mechanic, Dynamical symmetry,
Exactly solvable models, Periodic potentials, so(2,1), s0(2,2).
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! Irreducible representations




