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ABSTRACT.   Recent years, there has been an increased interest to the conception of 

micro/nanostructures with unusual radiative properties, especially thermal sources with 

temporal and/or spatial coherent emission. Such structures are indeed extremely interesting 

for energy conversion systems, radiative cooling devices,…The present study investigate 

numerically temporal coherent emission from a very simple structure composed with one 

stack of germanium and one of silicon carbide. Our investigation shows that, for well-defined 

thicknesses, this two-stack structure is able to emit in narrow spectral peak.  

 

 

 

INTRODUCTION 

 
Enhancement of thermal emission and/or control of its direction is undoubtedly one of the 

major objectives for improving the efficiency of numerous actual technologies such as 

thermophotovoltaïc conversion devices, radiative cooling systems and radiation detectors. 

Until recently thermal sources were considered as objects that were able to emit light only 

over a broad band of the infrared spectrum. Today we know this paradigm is wrong
 
[1-2] and 

several partially coherent thermal sources have been already fabricated [3-5]. The origin of 

these unusual behaviors comes from the micro or nanostructuration of the materials used to 

fabricate these sources. Coherent emission is associated with sharp spectral peaks (temporal 

coherence) and/or narrow angular lobes in well-defined directions (spatial coherence). 

Coherent thermal emission has been first time demonstrated using polar materials surmounted 

by an appropriate surface grating used to diffract the surface phonon-polaritons into the far 

field. Left-handed material [6] (LHM) which are engineered from one-dimensional periodic 

metallic structures and which have a refractive index much less than unit have also been 

developed as coherent thermal sources. However, these materials have not been conceived to 

radiate in near-infrared and midinfrared spectral regions, where thermal radiation is the most 

important.  

 

The use of photonic crystals
 
[7] (PC) has allowed to make a breakthrough in the design of 

coherent thermal sources. At sufficient refractive index contrast, PCs forbid photons to 

propagate through them at certain wavelength, irrespective to propagation direction in space 
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