Application of the UAL to high-intensity beam dynamics studies in the SNS accumulator ring.
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The SNS Ring off-line parallel simulation environment based on the Unified Accelerator Libraries (UAL) has been developed and used for extensive full-scale beam dynamics studies arising in high-intensity rings. The paper describes the structure of this environment, the MPI-based parallel extension, and its application to various high-intensity topics such as 2D/3D space charge effects, impedances, coherent resonance crossing, imperfection resonances, optimization of multi-turn injection painting, and others. The common UAL infrastructure facilitates the comparison of different physical effects and the integration of actual ones into the SNS Ring realistic simulation model.

*SNS is managed by UT-Battelle, LLC, under contract DOE-AC05-00OR22725 for the U.S. Department of Energy. SNS is a partnership of six national laboratories: Argonne, Brookhaven, Jefferson, Lawrence Berkeley, Los Alamos, and Oak Ridge.   
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