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High-performance magnet simulation software
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We present a high-performance solver for the magnetostatic equations. The solver can simulate nonlinear and
anisotropic magnetic materials on a highly variable grid, enabling efficient resolution of fine features even in
very large systems. It is built on the Tpetra parallel sparse linear algebra package, allowing it to handle prob-
lems with billions of degrees of freedom and employ hardware acceleration with Nvidia graphics processing
units. Integration into the VSim electromagnetics software allows users to design magnetic systems using
existing graphical interface features. Example simulations of nonlinear magnets, with application to particle
accelerator magnet design, will be shown.
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