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One of the factors which greatly influences the Stranski-Krastanov (S-K) growth mode
in low-dimensional strained heterostructures is the substrate orientation. A change in the
Miller indices of the substrate allows to control the strain relaxation in the
heteroepitaxial systems and consequently induces modifications in the onset of the S-K
growth mode. For instance, when InAs epitaxial layers were grown on high index
substrates such as (113) and (115) GaAs, the PL spectra indicated a delay in the three-
dimensional mode onset [1]. Besides, appropriate changes of substrate orientation
induce different morphologies of the islands for the same epitaxial film. This
phenomenon is observed by STM in Ge/Si (001) and Ge/Si (111) quantum dots (QDs)
[2]. Theoretical studies to investigate the substrate orientation effects on S-K growth
mode and electronic properties of Ge/Si (111) and InAs/GaAs (11n) QDs were also
reported [3, 4].

In our previous work, we reported analysis of the parameter profile using elasticity
continuum theory in Ge/Si (001) and InAs/GaAs (001) QDs for different values of the
aspect ratio [5]. Following that theoretical treatment, we will investigate the substrate
orientation effects on the lattice parameter profiles in Ge/Si (111) and InAs/GaAs (11n)
QDs. As in the previous works, we assume that a small fraction of the substrate (0 <
a < 1) participates in heterostructure relaxation in the non rigid approximation.
Minimization of the free energy by the Euler-Lagrange method allows to analyse the
evolution of the lattice parameter with the film coverage. In both rigid and non-rigid
approximations, a sigmoidal-like profile is obtained for the lattice parameter. The figure
1 shows the lattice parameter profile for Ge/Si (111) QDs with aspect ratio of r = 0.6
and we compare it with Ge/Si(001) in non-rigid approximation. Comparison with the
profiles obtained with the smaller Miller indices in InAs/GaAs QDs [5] will also
discussed.
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Figure 1: Lattice parameter profiles as a function of film coverage in Ge/Si (001) and
Ge/Si (111) QDs for o = 0.3 and r = 0.6.
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