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Abstract:

In this work, we treated a set of quantum systems under some diatomic potentials.
These potentials are an exponential type used in various branches of theoretical physics,
particularly  atomic  physics, molecular  physics and quantum  chemistry.
In the framework of non-relativistic quantum mechanics, we first reviewed the problem of the
molecule moving in Hua potential which has been studied within an approximation
scheme.We noticed the effect or influence of the deformation g on the energy spectrum and
wave functions. For g between 1 and -1, the Green’s function associated with [ waves is
constructed with the help of a spatial transformation. Secondly, we studied a diatomic
molecule in a six-parameter potential.

It is a generalized form of many exponential potentials. The study was divided into
studying the bound states of the molecule and the scattering states, where our goal is to find
the expressions of spectrum energy and the wave functions. Thirdly, we studied particle’s
bound and scattering states in multiparameter potential, we also found an expression for the
diffusion function and the phase shifts. To test the correctness of our , we considered some
special cases of this potential.
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