Remap of the (1, p, e) system:
preservation of constant density and energy
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= Matching spatial support for volume / mass /energy.
(Difficult with sharp nonlinear advection methods, especially with tiny indicators)
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pressure control

Remap of the (n, p, e) system

ields)

(control over derived f

= Pressure p(p, e) is a derived (nonlinear) field controlling the physical velocity.

avoid numerical oscillations in derived fields.

= Additional requirement
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pressure control

Remap of the (n, p, e) system

ields)

(control over derived f
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in the objec

interpolate py — p* and include

= Approach

min (J(n, p,€) + ||p — p*|L2)
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Remap of the full (1, p, e, V) coupled system.

= Material indicator 7 is a Q-function.

= Material density p is a Q-function.

= Specific energy e is an L2 GridFunction.

Don’t form any product fields.

Bounds are imposed directly on

the primal (17, p, e, v) variables (simple).

Velocity v is an H1 vector GridFunction.

The coupling is in the global integrals.

min J (7, p, €, v)
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Remap of the full hydro (1, p, e, V) system.

Volume interpolated diff: 1.6e-03 Momentum (1) interpolated diff: 1.4e-03
Volume optimized diff: 4.4e-15 Momentum (1) optimized diff: 1l.1e-15
Mass interpolated diff: 6.2e-03 Total energy interpolated diff: 1.le-01
Mass optimized diff: -8.9e-15 Total energy optimized diff: 1.9e-12
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Conclusions

The optimization approach achieves all requirements.

Optimization based formulations speeds up the remap process significantly.

The artificial diffusion is decreased to a single cell.

The optimization is scalable and easily parallelizable.

Future work: formulations and algorithms for sum-to-one.
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Disclaimer

This document was prepared as an account of work sponsored by an agency of the
United States government. Neither the United States government nor Lawrence
Livermore National Security, LLC, nor any of their employees makes any warranty,
expressed or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States government or
Lawrence Livermore National Security, LLC. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States
government or Lawrence Livermore National Security, LLC, and shall not be used for
advertising or product endorsement purposes.



