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IMPACTX space charge modeling of high intensity
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High intensity linacs pose a challenge to efficient beam dynamics modeling due to the high numerical reso-
lution required for accurate prediction of beam halo and losses. The code ImpactX represents the next gen-
eration of the particle-in-cell code IMPACT-Z, featuring s-based symplectic tracking with 3D space charge,
parallelism with GPU acceleration, adaptive mesh-refinement, modernized language features, and automated
testing. While the code contains features that support the modeling of both linear and circular accelerators,
we describe recent code development relevant to the modeling of high-intensity linacs (such as beam trans-
port for the Fermilab PIP-II linac), with a focus on space charge benchmarking and the impact of novel code
capabilities such as mesh refinement.

Footnotes

Funding Agency

Primary author: MITCHELL, Chad (Lawrence Berkeley National Laboratory)

Co-authors: FORMENTI, Arianna (Lawrence Berkeley National Laboratory); HUEBL, Axel (Lawrence Berkeley
National Laboratory); VAY, Jean-Luc (Lawrence Berkeley National Laboratory); QIANG, Ji (Lawrence Berkeley
National Laboratory); GARTEN,Marco (Lawrence BerkeleyNational Laboratory); LEHE, Remi (Lawrence Berkeley
National Laboratory); SANDBERG, Ryan (Lawrence Berkeley National Laboratory)

Presenter: MITCHELL, Chad (Lawrence Berkeley National Laboratory)

Session Classification: Tuesday Poster Session

Track Classification: MC1: Beam Dynamics, Extreme Beams, Sources and Beam-Related Technolo-
gies: MC1.1 Beam Dynamics, beam simulations, beam transport


