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Abstract

In order to study the thermal properties of silicon single crystal at low temperature, this paper
puts forward the idea of calculating the thermal properties of silicon single crystal by lattice dy-
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namics. The complete lattice dynamic force constant matrix and lattice dynamic matrix are de-
rived by using the finite number of interaction forces between the nearest neighbor atoms and the
next-nearest neighbor atoms calculated by others; then the eigenvalue problem of lattice dynam-
ics matrix is solved; and the relationship between specific heat and temperature is calculated. It is
found that the specific heat calculated by us coincides with those experimental results obtained by
others, so the lattice dynamic matrix derived by us is correct, and can be used to calculate the oth-
er thermal properties of silicon single crystal.
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Figure 1. The specific heat of silicon single crystal vs temperature
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