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Transport Mechanism of Point Defects in Silicon Crystals estimated

by Molecular Dynamics

Koichi KAKIMOTO, Takeshi UMEHARA* and Hiroyuki OZOE

Molecular dynamics simulation of vacancy and self-interstitial atoms in silicon crystals was

carried out to investigate diffusion mechanism and coefficients of vacancy and self-interstitial

atoms. Pressure dependence of diffusion coefficients of the point defects is not significant,
although temperature dependence is remarkably large. Large deformation of lattice was observed
in an interstitial case, while small lattice distortion was obtained in a vacancy case.
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Fig. 1 Initial positions of a vacancy and an interstitial atom in
silicon crystal. The initial positions of the defects are

indicated by reduced units.
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Fig. 2 Mean-square displacements of silicon atoms as a
function of time for cases of vacancy, interstitial and perfect

crystal.
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Fig. 3 Atomic arrahgernent of an interstitial atom in silicon

crystal.
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Fig. 4 Schematic of diffusion of an interstitial atom.
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Fig. 5  Arrhenius plot of diffusion constants of an

interstitial atom.
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Fig. 6 Arrhenius plot of diffusion constants of a vacancy.
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