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Thermal management has become today one of the most urgent challenges that modern society has to 

face. Indeed, it represents the bottleneck for the development of many technologies such as 

nanoelectronics, data storage and energy harvesting, where one of the most urgent needs is to limit heat 

spread and dissipation while keeping good electric properties. In this context, we focus our 

investigations on composites made of nanocrystalline inclusions embedded in an amorphous matrix. 

Such composites are expected to provide an ultra-low thermal conductivity (κT), such as an amorphous, 

but electric or optic properties specific to the crystalline phase. As such, they are most promising for 

applications as phase change materials (PCM), now at the forefront of research for optical and electronic 

storage, where nanocomposites with low κT but a good electric contrast with the amorphous phase are 

foreseen1, and thermoelectric materials (TE), for which the intertwining of the low κT amorphous phase 

with the high electric conductivity crystalline phase on the nanoscale has shown to be promising2.   

In this context, in order to develop such composites and integrate them in modern technologies, it is 

essential to understand the impact of a partial nanocrystallization onto thermal and electronic transport. 

This internship deals with such understanding, through an experimental investigation of thermal and 

electronic transport in amorphous/crystalline composites prepared as thin films at the CEA-LETI, 

Grenoble.  

Macroscopic measurements such as electric resistivity and thermal conductivity will be performed, with 

the support of the technological pole Transport, and coupled with microscopic information on the 

velocity and attenuation of the atomic vibrations responsible for heat transport, phonons, as measured 

by laser ultrasonics in collaboration with the FemtoNanoOptics group at the ILM. The trainee will 

benefit of a daily and lively debate with other experimentalists and theoreticians working on very similar 

subjects, within the Energy group.  

The internship would ideally continue into a PhD thesis for high quality candidates.  
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