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Bond engineering in quantum dot formation mechanism
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In this study, it is clarified that misfit dislocation formation energy Ed
is crucial for understanding quantum dot (QD) formation in InAs/GaAs system. The larger the Ed, the
more favorable quantum dot formation such as InAs/GaAs(001). On the other hand, the QD formation on
InAs/GaAs(110) results from the reducing surface energy y due to strain reducing layer insertion.
Moreover, it is found that the surface reconstruction strongly affects the Ed values. Surface
As-dimers on InAs/GaAs(001) suppress the strain relaxation near the surface to increase Ed, while
In-vacancy on InAs/GaAs(111)A effectively reduces the surface strain to lower the Ed realizing
two-dimensional growth. These new findings can give physical insight and are feasible for
understanding QD formation in various heteroepitaxial systems.
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