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Short description of possible research topics for a PhD: (10-15 lines in English + optional figure) 
 
Vibration modes in nanostructures present a major interest in characterization of the materials properties.  

In particular, virus is known to resonate in the confined-acoustic dipolar mode with microwave of the same 

frequency. Indeed, investigating the vibrational modes of viruses has been motivated by the possibility of 

using ultrasonic waves to destroy or to inactivate a virus present in a living organism. The vibration of a free 

homogeneous and isotropic sphere was studied by Lamb using the theory of elastic media. However the free 

sphere model used to interpret the experimental results is a rough approximation of the actual 

environmental conditions of nanoparticles. A more general theory based on nonlocal elasticity for accurately  

predicting the vibration modes of nanosphere embedded in a viscoelastic media is the subject of this thesis. 

Several constitutive laws of the viscoelastic medium must be considered in order to obtain a more realistic 

model. 
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