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Abstract: In this study, we present a model that can be used to calculate the phonon-surface scattering rate directly
from the experimental data on phonon mean free path (MFP) spectra of nanostructures. Using this model and the
recently reported length-dependent thermal conductivity measurements on SiyoGe,; nanowires (NWs), we investigate
the spectral reduced MFP distribution and the spectral phonon-surface scattering rate in the Sig9Gey; NWs. From the
results, it is found that the phonon transport properties with the material and the phonon frequency dependency of the
spectral phonon-surface scattering rate per unit length of the NW. The model presented in this study can be used for
developing heat transfer analysis models of nanomaterials, and for determining the optimum design for tailoring the
heat transfer characteristics of nanomaterials for future applications of phonon nanoengineering.
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Fig. 1 Schematic diagram of the thin film and phonon-
surface scattering in terms of a mean free path
(MFP). Apy is the phonon MFP within a bulk
material, Agy, is the phonon MFP of the thin film,
Aeq 18 the reduced phonon MFP by the phonon-
surface scattering
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Fig. 2 Contribution to the phonon thermal conductivity
vs bulk phonon mean free path for Sigo-Gey,
nanowire in 100 nm diameter at a temperature
of 300 K. Inset presents Siyy-Gey; NW phonon
thermal conductivity contribution (f;) as a
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