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Study of Potential Algebra of Poschl-Teller I Potential and Its Isospectral Potential

XIONG Lulin, TAN Xin, LUO Guang
(School of Physics and Electronic Engineering, Chongqing Normal University, Chongqing 401331, China)

Abstract: [Purposes | The Poschl-Teller]l potential is one of the few two-parameter potentials in supersymmetric quantum mechanics
that satisfies Schr? dinger’s equations and can be accurately solved. In order to increase the way to accurately solve the potential,
the potential algebra is used to accurately solve its energy level under the condition of supersymmetry integrity and defection. At the
same time, the isospectral potential of the Pdschl-Teller is constructed to increase the number of precise solvable potentials.
[Methods 1) Based on the theory of supersymmetric quantum mechanics, the two-parameter potential algebra of the Péschl-Teller 1
potential was studied, and the shape invariance of the potential algebra description is obtained by applying the pending coefficient
method and the iterative method. When the supersymmetry is broken, the shape invariance of the potential algebra form is obtained
by adjusting the parameters in two steps. 2) Construct a new super-potential family through shape invariance, so that it has the
same energy level as the original potential, and make an image of the energy level for accurate comparison. [ Findings]1) The
corresponding energy spectrum when the supersymmetry is calculated and obtained according to the potential algebra. 2) The shape
invariance of the potential algebra is obtained by adjusting the parameters in two steps. and the energy spectrum of the potential
under the condition of supersymmetric breaking is calculated and obtained. 3) Comparing the images, it is found that the potential
family has the same energy level as the original potential. [ Conclusions | 1) Comparing the calculation results obtained by the
potential algebra method with the calculation results obtained by solving the Schr? dinger equation, it is found that the two are
exactly the same, and it is concluded that the two-parameter potential algebra method is another new way to solve the potential
energy level of Poschl-Tellerl. 2) The potential algebra method is still applicable in the case of solving supersymmetric breaking
defects. 3) The homologous potential family of the Poschl-Tellerl potential can greatly enrich the number of precisely solvable
potentials. The Poschl-Teller 1 potential is one of the few two-parameter potentials in supersymmetric quantum mechanics that
satisfies the Schrodinger equation and can be accurately solved.

Keywords: supersymmetry quantum mechanics; solvable potential; isospectral potential family; Péschl-Teller | potential
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