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The low-energy phonon modes are thought to be involved in the thermal
conductivity reduction effect at the Si02/Si interface because of the broad phonon dispersion and
scattered areas with large mean-square displacements. It was also found that the strain distribution

must be non-uniform for low-energy phonon modes to be scattered in the crystal. In other words, it
can be concluded that deposition methods such as thermal oxidation and high-energy sputtering, in
which the film to be created forms chemical bonds with the substrate to be deposited, are effective

in reducing thermal conductivity.
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6 Cross sectional schematic of Si02/Si/SiO2 film model. 7 Phonon dispersion
relationship (PDR) of Si.
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8 (a) Cross-sectional view of model, (b) displacement intensity of 2 THz phonon mode at X-point ,

and (c) distribution of normal strain energy.
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