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Nanostructured materials based on the wide band gap semi-conductors Silicon Carbide (SiC) nanoparticles as isolated
objects, embedded in polymer matrixes or functionalized by thin layer (~2 nm) of conducting polymers were realized. The
physical properties of several nanomaterials and nancomposites were investigated including electrical, dielectric, optical and
electro-optical features. As isolated nano-objects, SiC nanoparticles exhibit modulated dielectric functions dependant on the
particle sizes, on their surface states and on the involved crystalline order. The Electro-optical properties are marked by enhanced
Pockels parameters due to polymer-nanoparticle interfaces effects. Alternatively, bare SiC nanoparticles under suitable annealing
or hybrid core-shell functionalization of the nanoparticle surfaces are marked by enhanced electrical conductivities of the
network associated to good thermo-mechanical behavior. The physical origin of the dielectric and electrical conductivity in these
nanomaterials is discussed based on the Havriliak-Negami model and the dynamics of polarons in the hybrid nanocomposites.
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