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Abstract

We introduce a new multi-dimensional discretization in MFEM enabling e�cient high-order
phase-space simulations of various types of Boltzmann transport. In terms of a generalized
form of the standard discrete ordinate SN method for the phase-space, we carefully design
discrete analogs obeying important continuous properties such as conservation of energy,
preservation of positivity, preservation of the di�usion limit of transport, preservation of
symmetry leading to rays-e�ect mitigation, and other laws of physics. Finally, we show how
to apply this new phase-space MFEM feature to increase the �delity of modeling of fusion
energy experiments.
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Conclusions & Future Work

New features in MFEM:
N-dimensional product mesh &
anisotropic DG
MFEM: mesh, solvers, time integrators,
visualization
Generic programming abstraction,
performance
Matrix-free, GPU-portable

More is comming!
N-dimensional advection-di�usion
Integro-di�erential equations
N-dimensional
adaptive-mesh-re�nement

Machine Learning - Graph-Neural-Networks
106� faster than phase-space FEM simulations
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