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Abstract: Epitaxial growth is a process where one crystalline material is deposited on top of a
different crystalline material. It is a process that is relevant for the fabrication of many opto-
electronic devices and nano structures. Different materials often have a mismatch of their natural
lattice constants and strain arises in the system. For example, Silicon and Germanium, which are 2
important semiconductor materials, have a lattice mismatch of 4%. Such strain is often the driving
force behind the formation and self-organization of nano features such as so-called quantum dots
during epitaxial growth. It is therefore of paramount importance to understand and to be able
to model epitaxial growth of strained system. In this talk we will discuss a model for epitaxial
growth that employs an island dynamics model with the level-set technique in combination with a
fully self-consistent elastic model, and that uses input for microscopic parameters that are obtained
from essentially parameter free, quantum mechanical density-functional theory (DFT) calculations.
First, we will present DFT calculations that examine the effect of strain on a number of microscopic
growth parameters, such as adatom diffusion, dissociation of small islands, detachment of adatoms
from islands, and diffusion of adatoms along island edges. We use growth of Ag on the Ag(100)
surface as our model system. We then present results for several growth phenomena using our island
dynamics model, e.g. in the submonolayer growth regime strain leads to more size uniformity of
the growing structures. We discuss how one can exploit this effect of strain and can control the
alignment and uniformity of the growing nanostructures. Specifically, we discuss how buried defects
effect the mobility of adatoms, thus leading to ordering, and how stacked quantum dots are formed.
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