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Spectra of the exponential potential with the supposition of minimal length
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Abstract

In the framework of different theories of quantum gravity, such as string theory, dual special relativity, and the physics
of black holes, the existence of a minimal length is proposed. It is necessary to modify and generalize the usual
Heisenberg principle of uncertainty to incorporate the minimal length into the ordinary quantum mechanics. In this
scenario, the momentum of the system is modified, and the Hamiltonian obtains additional terms. It is expected that the
energy spectrum of any physical system is modified under the hypothesis of minimal length. In this article, these effects
on the spectra of the exponential potential for the ground state are studied by applying a perturbation method. As a
popular application of the exponential potential, the deuteron bound state can be explained by using this potential. Here,
the modification of the energy spectrum of deuteron under the supposition of the existence of a minimal length is
calculated.
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