L. Ricketson®, M. Dorr?, M. Dorf!, D. Ghosh?', P. Tranquilli
D. Martin?, P. Colella2, C. Bozhart?

1 awrence Livermore National Laboratory, Livermore, CA
2| awrence Berkeley National Laboratory, Berkeley, CA

Progress in High-Resolution Methods for
Continuum Kinetic Models in COGENT
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electromagnetic physics. Complexity  Error Efficiency Other ongoing activities:
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at divertor plates
» GPU support via new Chombo
performance portability layer
 Mapped-grid mesh refinement
near X-point, where fine-scale
solution structures develop

Impacts

Implementation of our algorithms in COGENT provides a unique

capability for the fusion sciences community through recently
completed ASCR/FES SciDAC partnerships:

* Advanced Tokamak Modeling (AToM)

» Plasma Surface Interaction (PSI)

Addtionally, LLNL LDRDs on

* Applying the gyrokinetic formulation of magnetized particle dynamics

field-aligned coordinates, but
complex geometry
necessitates multi-block
structure. In 4D, conformal
cell faces at block boundaries
yielded simplifications... but
magnetic shear makes this
impossible in 3D.

Preliminary Results

World’s first continuum, cross-separatrix
tokamak turbulence simulations, now In
realistic DIII-D and TCV geometries
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Generalized field solver from
electrostatic to electromagnetic. IMEX
schemes + novel preconditioner enable
50x increase in time-step for kinetic

ballooning instability. \

Novel approach
to handle non-
conformality in
one dimension
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IMEX w/ multiphycis preconditioning
convergence in DIII-D H-mode test case
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