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ωMotivation

ωBasic concepts in lattice dynamics

ωGlossary of terms in phonon descriptions
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Phonon Heat Conduction

ωPhonons are quantized lattice 
vibrations

ωGovern thermal properties in 
electrical insulators and 
semiconductors

ωCan be modeled to first order 
with spring-mass dynamics

ωWave solutions
ςwave vector K=2p/l

ςphonon energy=ƚw

ςdispersion relations gives 
w= fn(K)
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ωExperimental results for 
3-micron silicon films

ωNon-equilibrium 
scattering models work 
fairly well

ωCrystalline structure 
often has larger impact 
than film thickness

Heat Conduction Through Thin Films

3 micron

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


