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The atomistic and continuum descriptions of matter are concurrently coupled in a stag-
gered manner. The continuum-to-atomistic link is implemented using an affine assumption
for the outer region of the atomistic description, where the ions are fully enslaved to the
continuum solution. The atomistic-to-continuum link is based on fields that are calculated
from the atomistic solution [4, 5]. It utilizes the atomistic-to-continuum correspondence,
obtained by spatial averaging in the spirit of Irving and Kirkwood, and Noll [1, 2, 3].

In this work, different mechanisms to pass the information from the atomistic domain to
continuum are studied [6]. The schemes considered here are decomposed into the surface-
type (displacement or traction boundary conditions) and the volume-type. The latter
restrict the continuum displacement field (and possibly its gradient) in some sense to the
atomistic (discrete) displacements using Lagrange multipliers.

The described coupling methods are numerically examined using two examples: uniax-
ial deformation and a plate with a hole relaxed under surface tension. Accuracy and
convergence rates of each method are reported. It was found that the displacement
(surface) coupling scheme and the Lagrangian (volume) scheme based on either discrete
displacements or the H1 norm derived from continuous displacement fields provide the
best performance.
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