Atomistic-continuum coupling method in 3D
» Atomistic model, A : reference lattice with point defect.
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» Atomistic / continuum coupling,

E*(u Z V2 (Du(x)) + Z Vi (Du(x)) + Z vt W (Vo).
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Cauchy-Born energy density, W (F) = ‘(,(gg), u* € argmingy & (u).

» Patch test consistency (ghost force removal), for uniform
deformation, Yv : (6&* (u),v) = 0.

> Far field decay for point defect, | D/u® (x)| < ¢ |x|'~¢.

» A priori analysis (degrees of freedom N ~ RY),

[Vu* - vu|| < || Dzua“[?m/BRa) +| Dua”gz
_g_1 I\171 . d = 2,
a3 N5/8 d=a3.

> Reference: [Luskin, Ortner, 2013] [Ortner, Zhang, 2012, 2014] [Ehrlacher, Ortner,
Shapeeyv, 2013]
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Atomistic-continuum coupling method in 3D

Atomistic lattice. Subdivision of cube into Part of the graded mesh.
tetrahedra.

Two approaches,
» Consistent method based on geometric reconstruction,
Vi({Dju(x)}) = V({Z CrijDju (x)}).
» Force consistency, for uniform deformation, 6&* (u) = 0.

» Energy consistency, for uniform deformation, Vi = V2.
» Use symmetry to reduce the degrees of freedom of C.

» Blended Ghost Force Correction (BGFC).

Use graded mesh in the continuum region.
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