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Photon tunneling and surface waves can result in significant enhancement of the radiative 

transfer, beyond the limit of Stefan-Boltzmann law, for closely spaced objects. Nanoscale 

thermal radiation holds promise in near-field energy conversion as well as nanomanufacturing 

and surface thermal mapping. The fundamental of near-field thermal radiation will be present 

along with the predicted results for various materials. An algorithm that is consistent with the 

fluctuational electrodynamics is developed to trace the energy streamlines, representing the 

direction of energy flow, inside the emitter, receiver, and the vacuum gap. An overview of recent 

development and future directions in near-field thermal radiation will be given with an emphasis 

on engineering applications. 
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