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Abstract

Title: Solvable Potentials with Shape Invariant Symmetry in Quantum Mechanics
Author: Zahra Bakhshi

We investigate a simple method of finding solvable potentials. With the help of this
method the Schrodinger equation can be transformed in to Vﬁrious linear homogeneous
second - order differential equations that can be solved in terms of known special functions. It
turns out to link this method with the formalism of supersymmetric quantum mechanics

(SUSY QM) and deduce a condition which has to be satisfied by any special function in order
to give potentials of the form V.. = W2 £ W (x) . If the pair of SUSY partner potentials V.(x)

are similar in shape and differ only in the parameters that appear in them, then they are said to
the shape invariant. We apply this method to the Jacobi, generalized Languerre and Hermite
polynomials and we also show that the potentials obtained have the shape invariance
symmetry and their eigenvalues and wave functions are calculated by some examples.

Known shape invariant potentials for the constant — mass Schrédinger equation are taken
as effective potentials in a position-dependent effective mass (PDEM) one, and the
corresponding shape invariance condition is deformed. The existence of such energy
eigenvalues are determined not only by a square- integrability condition on the wave

functions, but also by a Hermiticity condition on the deformed momentum operator.

Key words:

supersymmetric quantum mechanics - shape invariance symmetry — effective mass.
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