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Surface Phonon-Polaritons SPhPs contribution to heat flux in a SiN nanomembrane was measured
between 300K and 400K, while previous and less accurate results revealed SPhPs at higher
temperatures only. Phonons or vibrations propagate diffusively in nanomembranes. The here
highlighted quasi-ballistic heat conduction expresses the presence of SPhPs and their long propagation
lengths (1).

We have opened a new space in the field of polariton heat conduction by theoretically proving that
metal surface plasmon-polaritons (SPPs) also carry heat substantially (2).

Theoretical prediction of SPhPs guiding in a planar vacuum cavity has revealed a substantial polariton
heat flux at millimeter scale (3).

The rectification concept uses asymmetry between a trilayer and a pristine film to prove a SPhP diode
effect. Guided SPhPs heat flux should be activated in the trilayer but not in the pristine one, hence
providing an asymmetric thermal conductance in the gap between the two structures. Devices have
been fabricated and measured.

As polaritons carrying heat spread over a large frequency range, a Cr/Au 10/100 nm thick structure
based on multiple bow-ties was fabricated on a SiN 50 nm-thick membrane. Metallic bow-ties are
heated on their periphery via Joule heating and focus broad range plasmon heat at their center.

First IR camera measurements seem promising but surface thermal emission should be distinguished

from bow-tie tip diffraction.
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