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Effect of anharmonicity of the inter-atomic potential on the built-
in strain in epitaxial quantum dot structures OLGA L. LAZARENKOVA, S.
LEE, P. VON ALLMEN, F. OYAFUSO, JPL, G. KLIMECK, Purdue Univ, JPL,
M. KORKUSINSKI, Purdue Univ, R. TIMM, H. EISELE, M. DAHNE, TU Berlin
— It is demonstrated that the anharmonicity of the inter-atomic potential is im-
portant in covered nanostructures. Compared to the strain distribution found with
the standard Keating model, corrections of over 100 meV are found in electronic
band offsets, resulting in values significantly closer to the experimental data. The
anharmonicity correction coefficients for Si, Ge, AlAs, GaAs, InAs, AISb, GaSb,
and InSb are presented. The simulated lattice constant profiles and deformation of
the cleaved surface are shown to be in a good agreement with the data observed
by XSTM measurements for InAs/GaAs and GaSb/GaAs quantum dot structures.
The anharmonicity corrections can be performed without a significant increase of
the computational cost, since the model remains limited to the nearest neighbor
interactions. Simulations of strained systems containing up to 30 million atoms
are demonstrated. This work was performed while OLL held a National Research
Council Research Associateship Award at Jet Propulsion Laboratory.
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