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ABSTRACT A molecular dynamics (MD) simulations was performed to study the thermodynamic
behavior of vacancies in crystalline silicon. In the simulation, we adopt the Stillinger—-Weber potential
used commonly for silicon to describe the interaction between atoms. Two kinds of methods were
employed to trace the jump of a vacancy, and its activation energy in the crystal was also calculated.
The statistic explanation of the definition of vacancy jump proposed by Thomas was given. Besides,

we find that most of vacancy jumps are performed passing through a metastable state.
KEY WORDS Si crystal, vacancy migration energy, molecular dynamics, diffusion
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obtained by Thomas method
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Table 1 Jumping numbers and minimal average steps com-

puted by average method

Temperature Jumping Minimal
K number average step
700 1 80
750 1 60
800 3 80
850 6 160
900 7 160
950 14 160
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Fig.2 Direct exchange of between vacancy and atoms
(a) and atom located at lattice site firstly mov-
ing into interstitial place, then entering va-

cancy place (b)
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Fig.3 The time steps of metastable state moving into
another vacancy position (mode 1), backing to
original place (mode 2), and going to next in-

terstitial place (mode 3)
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