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Figure 1 Diagram for computing strain energy density: When comput-

ing &y(X), let the deformation environment function of the centroid of
the reference cell %, stay the same as the deformation environment
function of X, i.e. HX = Hy. Then, the energy of the reference cell, de-
noted as EX, is computed in the deformed representative lattice .#. The

strain energy density &(X) is defined as ECX divided by Vj.
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Figure 2 (a) Initial displacement of the 1-d atom chain; (b) the displacement distribution after 5000 time steps.
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Figure 3 (a) Initial displacement of the 1-d atom chain; (b) the displacement distribution after 6000 time steps.
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A nonlocal continuum model based on atomistic model
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In traditional continuum theories, constitutive relations such as generalized Hooke’s law and the Fourier law for heat
conduction, are representations of macroscopic phenomenons. These theories have severe limitations as the length scale
of the structure becomes close to the atomistic dimensions. The failure of the traditional continuum theories at atomistic
scale can be attribute to the ignoring of the length scale induced by intrinsic non-locality of atomistic interactions. The
primary objective of this work is to construct a coupled atomistic-continuum model strictly based on the atomistic model
bypassing any empirical constitutive law and any local homogeneous assumption such as Cauchy-Born rule. The intrinsic
non-locality of the atomistic interactions are explicitly built into the model. Inhomogeneous deformation at atomistic scale
can be efficiently represented by this model.
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