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A multi-scale method enabling long-duration molecular dynam-
ics simulations of steady shock waves EVAN REED, LAURENCE FRIED,
WILLIAM HENSHAW, Lawrence Livermore National Laboratory — A multi-scale
simulation method is formulated and applied to the study of steadily propagating
shock waves in materials. The method combines molecular dynamics and the Euler
equations for compressible flow to provide up to 8 demonstrated orders of magni-
tude of computational savings over non-equilibrium molecular dynamics simulations
of steady shock waves. The molecular dynamics system is constrained to obey the
Rayleigh stress condition and the Hugoniot energy condition to sample the sequence
of thermodynamic states of a steady shock. Utilizing a coarse- grained approach
with analytical equations of state, we explicitly show that spatial profiles of shock
waves yielded by the method are identical to those of fully hydrodynamic simulations
of steady shock waves in chemically reactive systems.
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