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Abstract content <br> &nbsp; (Max 300 words)
System stability is a fundamental concept in understanding nature. In other words, one must be able to
determine if a system of particles in a specific scenario can exist indefinitely, or if some sort of decay will take
place.

This can provide information on, among others, nuclear and chemical reactions, nuclear decay, and specifically
particle scattering. In this talk, resonant and bound state energies for a system of particles with a given step-
potential are calculated by making use of the Jost function for the system.

By varying the equivalent mass, radii and potential magnitudes, the energy of the system is affected, thus
the state of the system is also affected: this relationship between the potential variables and the state of the
system is thoroughly researched for the specific potential.

It is discovered that an increase in the equivalent mass of the system results in a proportional increase in
bound states and in bound state energies, as well as a decrease in resonant state energies and resonance state
widths.

Potential depth and sharpness also affect the number of bound states, where greater values of an attractive
potential results in a proportional increase in bound states and a decrease in virtual states. Greater values of
a repulsive potential result in fewer bound states.

Where the attractive and repulsive potentials have the same values, there is an increase in bound state energies
for large values, yet there is no increase in the number of bound states. Virtual states exist for small values, but
these disappear for larger, wider potential peaks. Resonances are of smaller energies and width for systems
of smaller, narrower potential peaks.
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