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Introduction
Phase-field method is powerful tool to simulate the complicated morphological evolution. In this study,
we developed a multi-phase-field model which can take into consideration the surface energies of film and
substrate and interface energy between film and substrate and can reproduce the faceted island, the island
morphological transition and the deposition process during self-assembled quantum dots (QDs) growth.
By performing 2D simulations, we investigated the effects of the interface energy on the surface
morphological evolutions of film.
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Multi-faceted island and island shape transition

Phase field and material parameters K16

3
3, :,/% and W, =

Dome Barn .

6y,b -
76” Pyramid

{105}
{105} {153 23>‘

Numerical Results
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<< Conclusions >>

In single island growth simulations, it is clarified that the morphological transition points occur at the earlier growth
stage for the larger interface energy. Although the temporal reduction of the island width is observed at the transition
point from pyramid to dome for the low interface energies, its magnitude reduces with increasing the interface energy.
In the realistic interface energy, the island size evolution agrees well with the reported experimental result. In multi-
island growth simulation, it is observed that the high interface energy result in the large island size fluctuation.



