11th International Workshop on the Mechanisms of Vacuum Arcs (MeVArc
2024)

eVArc

Contribution ID: 42 Type: Oral

PIC-Simulations of an Intense Electron Beam Plasma
using EMPIRE

Tuesday 5 March 2024 08:30 (30 minutes)

PIC simulations are preformed to model NRL’s Febetron experiment, a small pulsed power device that injects
an intense electron beam into a gas cell. The parameters of the pulsed power device are a 100 kV, 4.5 kA, and
100 ns pulse. Three-dimensional models of the vacuum diode and the gas cell are used in EMPIRE simulations.
The kinetic model depends on the magnitude of the electron-beam current and energy, and the gas pressure.
Within EMPIRE we utilize and compare different emission models for the diode and the gas cell and included
a weakly-ionized chemistry set for molecular nitrogen. Simulations assess a range of pressures between 100
mTorr and 10 Torr. The results analyze the electric field, the current enclosed contours (2rtrB_6/p_0), the elec-
tron density and the plasma density of various state populations such as electronic, vibrational and rotational
states. Additionally, we evaluate different numerical methods in EMPIRE and compare to experimental data.

*This work is supported by Sandia National Laboratories (SNL), a multimission laboratory managed and op-
erated by National Technology and Engineering Solutions of Sandia under the U.S. Department of Energy’s
National Nuclear Security Administration under contract DE-NA0003525.

DISTRIBUTION A. Approved for public release; distribution is unlimited.

Author: ISNER, Nancy

Co-authors: MOORE, Chris; CARTWRIGHT, Keith (Sandia National Laboratories); SWANEKAMP, Stephen
(US Naval Research Laboratory)

Presenter: ISNER, Nancy

Session Classification: Modeling and Simulations

Track Classification: Modeling and Simulations



