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Molecular dynamics simulation of adsorbate-induced surface stress

SUN Ze-hui, WU Heng-an, WANG Xiu-xi
(Department of Modern Mechanics , University of Science and Technology of China, Hefei 230027, China)

Abstract: Molecular dynamics simulations combined with embedded-atom method (EAM) potentials were
carried out on two adsorbate-covered nanofilms, i. e. Cu/Cu (001) and Al/Ni(001), to investigate
adsorbate-induced surface stress. Results show that adatoms alter surface stress in two ways. Local
interactions of chemisorpted adatoms with the underlying surface atoms result in a reduction of bond
strength and an increase in equilibrium bond length between neighboring atoms in the surface, thus giving
rise to compressive surface stress. Adatom-adatom interactions also give significant contribution to surface
stress. Attractive adatom-adatom interactions give rise to tensile surface stress, while repulsive adatom-
adatom interactions give rise to compressive surface stress. The contribution from these two types of
atomic interaction to the surface stress exhibits a close association with adatom density. The surface stress
induced by the adatom-substrate cohesion linearly associated with the adatom density, while the surface
stress induced by the adatom-adatom interactions exhibits a nonmonotonic dependence on the adatom
density.
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Fig. 1 A schematic illustration of the model
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Fig. 3 The deflection of nanosized crystal Cu film induced by homoadsorption of Cu atoms
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deflection versus the adatom density
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