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Abstract

The lattice constants and thermal expansion coefficients of argon bulk crystal and nanocrystal
films with different thicknesses under different temperatures are calculated with the aid of mole-
cular dynamics, and their thermal expansion coefficients under different temperatures are ob-
tained. By comparing the lattice constants and expansion coefficients between argon bulk crystal
and nanocrystal films with different thicknesses, it is found that the lattice constant of nanocrystal
film is smaller than that of argon bulk crystal and decreases as the thickness decreases, but the
thermal expansion coefficient of nanocrystal film is larger than that of argon bulk crystal and in-
creases as the thickness decreases.
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Figure 1. The distribution of atoms in argon nanocrystal film with 10 atomic layers along
the film plane
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Figure 2. The lattice constants of argon nanocrystal films and bulk crystal vs temperatures
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Figure 3. The lattice constants of argon nanocrystal films vs thicknesses at 0 K temperature
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Figure 4. The differences between the lattice constant of argon nano-films and bulk vs
temperature
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Figure 5. The thermal expansion coefficients of argon nanocrystal film and bulk crystal vs
temperature T
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Figure 6. The differences between the thermal expansion coefficients of argon nanocrystal
films and bulk crystal vs temperature
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