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Radiative heat transfer between isolated bodies occurs via the following mechanism: the 
random thermal motion of charges in one body generates electromagnetic fields. These fields 
may travel through vacuum (or other dielectric media) and eventually be felt by and do work 
on the charges in the other body. This work leads to dissipation, or heating, in the receiving 
body, also known as Joule losses.  
 
When bodies are very close to one another, evanescent waves give the dominant contribution 
to the heat current, which may be significantly enhanced with respect to black body radiation. 
We have performed a theoretical study demonstrating quantitatively this fact for a system of 
two-dimensional metallic layers held at different temperatures separated by a gap. For 
different parameter regimes, we identify not only the type of radiation responsible for the 
heat transfer, but also its physical origin with respect to different physical ingredients and the 
excitations of the electrons in the metal. In a certain regime, we have shown that collective 
charge density oscillations in the layers, known as surface plasmons, become strongly coupled 
via evanescent waves and dominate the system. Although visible in the calculation, the 
resonant character of the heat transfer in such a system is difficult to extract from a 
measurement of the average heat current. We have performed a study of the fluctuations, or 
noise, of the heat current, which we find do contain a resonant structure. The heat current 
noise may hence provide an experimental probe of the system excitations. 
 

Figure 1: Resonant noise spectrum as a function of frequency and wavevector for surface plasmon 
enhanced radiative heat current between parallel metallic layers. The resonant feature is centred at the 
dispersion of the antisymmetric surface plasmon, and its width is given by the plasmon lifetime. 


