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Study on a simple interacting quantum mechanical two-body system

The description of interacting systems is one of the most exciting part of the classical physics. The importance of interactions and correlations is even more pronounced in quantum mechanics where there are only few systems known to have analytical solutions.
One of the most studied example is the Moshinsky atom [1] where the particles are moving in a harmonic external field and interact each other with also a harmonic potential. In the case of the Hooke atom the interaction among the particles is the Coulomb repulsion. Analytical solution of the corresponding eigenvalue problem exists only in case of some particular parameters. [2]
In the recent study a new numerical method is presented to determine the spectra and the wavefunctions of the Hooke atom with different type of interactions between two fermionic particles. In case of Coulomb, Yukawa and Gaussian potentials the wavefunction and the density matrices are determined in order to explore the entanglement of the two-particle states. The entanglement is measured by the von Neumann, and Tsallis entropy as a function of the strength of interaction.
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