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Abstract

Strain distributions induced by buried islands of finite sizes with pyramidal shape are examined
using classical continuum theory. We show that, upon increasing the spacer layer thickness, the
decay of the strain field on the spacer layer surface exhibits a crossover behavior from lower power
laws to a higher (inverse cubic) power law. The exponent for the lower power-law decay in the
smaller separation regime depends on the base-height ratio of the island with smaller exponent
corresponding to smaller value of this ratio. Additionally, the strain is approximately proportional
to the island volume when the ratio is larger, but is approximately proportional to the island area
when the ratio is small. Based on our findings, a discrepancy derived from two large-scale
molecular dynamics simulations, namely, whether the strain distribution of a pyramidal Ge/Si
island can or cannot be modeled by a point inclusion, can be well understood by noticing the
geometry difference of the islands in those simulations [1,2]. The finite size effect of the strain
distribution on the self-organization of quantum dots will also be discussed.
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