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How do we accurately solve partial differential Provide spatial adaptivity through a fixed
equations with complex dynamics? number of mesh nodes

 Node locations determined by the
solution to the Monge-Ampere
equation [4].

« Accurately modeling shock
physics is crucial to several
Sandia missions.

« Use a low-order mixed finite element
» Limited computational resources discretization [2].
require algorithms that can
accurately resolve physics
without significantly increasing

computational costs.

*  Trust-region solver [3] and multigrid
methods are used to solve the resulting

system accurately and efficiently. €5h addaptivity Using 4

bitmap as the indicator

+  Algorithmic convergence in 20 function
iterations or less, multigrid method
scales linearly in time.

Adapted mesh with resolution to
a sine wave and a zoomed picture
by the wavefront.

Shock Plotted on the Adapted Mesh
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