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Size Dependence of Solid Micro/Nano-Film Thermal
Conductivity
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Abstract: A model on the size dependence of the thermal conductivity of solid micro/nano-film is derived based on a
concept named thermal surface resistance. The model shows a linear relationship between the reciprocals of the normal
thermal conductivity of solid thin films and the film thickness, whose slope and intercept are respectively the thermal
surface resistance and the reciprocal of the corresponding bulk thermal conductivity. It is confirmed not only by our

molecular dynamics simulations of the thermal conductivity of solid argon crystal films with thickness of 2 - 14 nm, but
also by phonon scattering theory and data in literatures.
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Figure 1. Schematic diagram of thin-film thermal resistance
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Figure 2. Temperature profilesin the nanofilms with different
thickness
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Figure 3. Variation of the nanofilm thermal conductivity with the
thickness
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