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Short description of possible research topics for a PhD:  
 
Optoelectronic devices such as solar cells, photodetectors constantly need to be improved and 
optimized in terms of sensitivity and detection range. For that, conventional, ‘flat’, devices 
are often associated to nanostructures whose presence change the local optical, electronic, or 
thermal properties of the devices and lead to better performances. Nano-antenna, meta-
surfaces, plasmonic or dielectric nanostructures can be used but the visualization of their 

effect at the sub-micron scale is necessary for a fundamental 
comprehension and final device optimization. As seen in the 
figure, the near-field around two adjacent plasmonic 
nanodisks exhibit a strong increase in their gap which can 
lead to better absorption and a local temperature increase. 
The goal of this thesis is to design and study plasmonic and 
dielectric nanostructures with particular local properties 
able to modify and improve the characteristics of a real 
device like a solar cell, a photodetector, or a photothermo-
electric detector. The local optical and thermal properties 
will be correlated to the device tested in operation, so that a 

direct optimization will be made. 

 
Required background of the student: master degree in Chemistry, Physics, 
Materials Science.  
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