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Abstract EMPIRE Overview
As part of a continued validation effort for Sandia’s new plasma code, EMPIRE * EMPIRE (ElectroMagnetic Plasma In Realistic Environments): 3D EM Finite Element plasma code on unstructured mesh

[1], we have modeled and are simulating the RKA beam experiment [2, 4P20
PPPS2019]. The current EMPIRE validation effort is ultimately concerned with
the electron-beam transport (e.g. electron-neutral chemistry) through an Ar-

filled gas cell at various pressures from vacuum to ~| Torr. Specifically, we have
begun simulations of the RKA diode and beam transport through the gas cell. * Electron-neutral collisions modeled using the Direct Simulation Monte Carlo (DSMC) method

* Goal is Hybrid PIC-Fluid simulation for a 30B+ element simulation on next-generation HPC architectures

* EMPIRE has a breadth of physics capable of modeling low temperature discharge plasmas to high energy e- beam
transport including complex gas chemistries and plasma-surface interactions.
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Future Work
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the anode foil. T
* Takeaways

* Add relativistic, anisotropic collisions

* EMPIRE is capable of simulating the RKA’s electron
beam through various gases.

* Simulate RKA beam transport with
MCC and EMPIRE-hybrid collision
models as part of each algorithm’s
verification & validation

* Further explore EMPIRE’s
performance on CPUs and GPUs.

* As expected, these simulations show that low
background pressures favorably influence the beam
Intensity.

* Isotropic scattering model for e-Ar collisions results
in significantly more electron diffusion in the gas cell.

e e-Ar interaction rates will be altered with the
addition of relativistic collisions
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* Future EMPIRE simulations will be able to pinpoint
the location(s) where the electron beam has the
highest intensity.
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