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Physical Properties of Silicon Estimated by Molecular Dynamics Under a

Condition of Constant Temperature and Pressure

Koichi KAKIMOTO, Hidetoshi SUENAGA* and Hiroyuki OZOE

Molecular dynamics simulation was carried out to estimate volume expansion coefficients
and compressibility of solid and liquid silicon. - The numerical simulation employed constant

temperature and pressure algorithms based on Andersen’s method.  Stillinger-Weber potential was
used as a model potential. Calculated result shows no anomaly of density in the melt near the
melting point. Estimated thermal-expansion coefficients of the solid and the melt are 1.4x10°K
and 0.4x10* K, respectively. Calculated compressibility of the solid and the melt is almost

identical to experimental data.
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Fig. 1 Schematic diagram of pressure system shield by a
piston with ideal mass (M).
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Fig. 2 Hamiltonian of the system as a function of time.
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Fig. 3 Volume and pressure variation as a function of time

under an external pressure of 0 Kbar,
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Fig. 4 Relative volume of solid and liquid silicon as a

function of positive and negative hydrostatic pressures.
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Fig.5 Temperature of the system as a function of time.
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Fig. 6 Density as a function of temperature. Both solid and
liquid data are shown.
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Fig. 7 Temperature dependence of density of solid silicon.
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Fig. 8 Temperature dependence of density in liquid state.
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