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Outline

w Motivation

w Basic concepts in lattice dynamics

w Glossary of terms in phonon descriptions
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PhononHeat_ Conduction

w Phonons are quantized latticg,y \Wave solutions

vibrations ¢ wave vector K52 |
w Govern thermal propertiesin ¢ phonon energyFw
electrical insulators and ¢ dispersion relations gives
semiconductors w = fn(K)
w Can be modeled to first order
with springmass dynamics optical branch
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Heat Conduction Through Thin Films

w Experimental results for
3-micron silicon films

3 micron

w Nonequilibrium
scattering models work
fairly well

w Crystalline structure
often has larger impact
than film thickness

Cahill et al., J Heat Trans, 124 223 (2002)
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