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Investigation of dynamic behavior and atomic structure of dislocations
associated with deformation twinning
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The atomic structure of the rhombohedral twin in sapphire was observed
scanning transmission electron microscopy. The interfaces were found to take the terrace-step
structure. Based on the experimental observations, the interface structure model with the step was
contracted, and the migration of the step was simulated by first-principles molecular dynamic
calculations. It was revealed that the step migrates along the interface. The step migration is
mediated by the cooperative motion of two Al and three O atoms located within the step height. It
was concluded that the elementary process of the rhombohedral twinning in sapphire is associated
with the cooperative motion of the five atoms.
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