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Surface stress has a strong impact on the effective mechanical stiffness of crystalline
structures at the nanoscale. The size-dependency of elastic stiffness in e.g. nanowires is
one among great many examples. Based on achievements of existing methods and open
gaps in the state of the art, [3, 5], we discuss critical aspects for the modeling of surface
stress for crystalline solids at the nanoscale. Benchmarking in Computational Mechanics
has been pushing the development of novel methods towards accuracy and efficiency, see
e.g. [5] for the field of concurrent atomistic-continuum (a-c) coupling. In a similar spirit
we propose a simple but fully fledged performance benchmark for surface relaxation and
stress. We show that the cluster-based Quasi-Continuum (CQC) method, [2], [4], obtains
quantitative agreement with Molecular Dynamics/Statics for an unprecedented efficiency.
Remarkably, and to our best knowledge for the first time among a-c coupling methods,
the modeling does not only capture surface stress at smooth surfaces, but also at edges
and vertices as the challenging ”hot spots” of surface topologies where other methods
are known to fail, [3]. Since the excellent performance of CQC is strongly related to the
methodic feature of adaptivity we believe that adaptive methods enabling a ”smooth”
transition to fully atomistic resolution like e.g. the original QC version based on Cauchy-
Born elasticity [1] may perform comparably well.
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