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Abstract

Abstract: In order to study the thermal expansion properties of silicon single crystal by lattice dy-
namics, the third order anharmonic potential of silicon single crystal lattice should be calculated
as the perturbation Hamiltonian first, and the calculation of the third order anharmonic potential
can be based on the lattice harmonic potential corresponding to different lattice constants. There-
fore, the formula for lattice harmonic potential energy of silicon single crystal is derived first by
using the interaction force constants between the nearest neighbor atoms and the next-nearest
neighbor atoms calculated by others, and then the formula for the third order anharmonic poten-
tial is derived based on the lattice harmonic potential with different lattice constants. It is a ne-
cessary preparation for the subsequent derivations of formula for thermal expansion coefficient.
Finally, with the third-order anharmonic potential energy model proposed in this paper, the Gru-
neisen parameters of silicon single crystal at different temperature are calculated, and it coincides
with the experimental results of others. Thus the correctness of the third-order anharmonic po-
tential energy model proposed in this paper is verified.
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Figure 1. The gruneisen constant of silicon single crystal vs temperature
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