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Using simulated annealing techniques in solving
partial differential equations governing structure
and evolution of exotic atoms.

In this work, deterministic optimization techniques based on artificial neural networks are employed in order
to solve partial differential equations governing the structure and evolution of exotic atomic systems. To
this aim, a new method based on simulated annealing [1,2,3] with deterministic optimization is derived that
optimizes appropriate parametric expressions representing the reduced radial Klein-Gordon wave functions
U(r). The method is applied to concrete physical systems in order to calculate the relevant wave functions and
corresponding energies of bound spinless particles orbiting around the complex nuclei of the exotic atoms.
The fundamental interaction is assumed to be the Coulomb electrostatic potential. Such systems are of current
experimental interest in atomic, molecular, particle and nuclear physics. The efficiency of the method is proven
for also other similar systems [4].
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