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Surface Phonon-Polaritons (SPhPs)

Surface electromagnetic waves due to the phonon-photon coupling.
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A\ SphPs:

* Heat up matenals.
* Energy carriers as phonons.
e Strong effects in nanomaterials.
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SPhP Energy Transport
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Goal of our Work
SPhP energy transport along a 3D ensemble of spheroidal nanoparticles

= Ultralow phonon energy transport.

» High surface area-to-volume ratio.

SPhP crystal



SPhPs: Longitudinal Polarization
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Modeling of the Thermal Conductance (G)

SPhP heat flux
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Dispersion Relation
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Permittivity of SiC
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Frequency, o (Trad/s)
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Propagation Parameters 2
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For b >> a. the SPhP energy 1s
not significantly modified by the
nanoparticle size dispersion.
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| A size change of 200 nm does not
affect significantly neither the
dispersion relation nor the

| propagation length.
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Thermal Conductance (G)
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Thermal conductance, G (pW-K_l)
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Thermal Conductance 2
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Dipole Interaction (DI)

Mean DI

Weak DI




Conclusions
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