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Abstract:

We discuss the construction and numerical analysis of energy based
atomistic/continuum coupling methods (A/C Coupling) for modeling
crystalline solids with defects, in particular, the issues of consistency
(so-called 'ghost force removal’) and stability of the coupling method.
For general multi-body interactions on the 2D triangular lattice, we
show that ghost force removal (patch test consistent) a/c methods can
be constructed for arbitrary interface geometries[1]. Moreover, we
prove that all methods within this class are first-order consistent at
the atomistic/continuum interface and second-order consistent in the
interior of the continuum region. The convergence and stability of the
method is analyzed and justified with numerical experiments[2,3].
Development of optimal implementation for consistent methods is
dicussed [3, 4].
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