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Abstract
Next generation heavy ion beam accelerators require in-
tense, high charge state ion currents of exotic materials.
ECRIS devices can generate these currents however detailed
kinetic simulations are needed to optimize the loading of
these materials into the plasma. Full Particle-In-Cell sim-
ulations of the plasma are highly challenging due to the
large discrepancy between length and time scales. How-
ever separation of time-scales provides a means of mak-
ing progress. Electrostatic simulations on ion timescales,
though demanding, are capable of modeling the kinetic be-
havior of the ions. Similarly, electromagnetic simulations
on electron time scales can provide the non-thermal kinetic
properties of the electron population. In this work, we treat
the electrons as a simplified fluid for the longer time-scale
evolution of the ions. We characterize and diagnose the
electron distribution for use in the ion simulations. Ioniza-
tion and recombination processes are then modeled in a hy-
brid fluid-electron / kinetic-ion formulation using the pre-
scribed electron distribution as one of the interaction part-
ners. Progress in the electrostatic modeling of the ion dy-
namics is also presented.
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