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Scientific activity in the last 5 years 

I was studying the lattice dynamics and phonon behaviour of uniaxial relaxor ferroelectrics (mainly the 
(Sr,Ba)5Nb2O6 and (Ca,Ba)5Nb2O6 solid solutions). Apart from IR and Raman spectroscopy I performed also 
Brillouin scattering experiments and analysis of diffuse scattering, as well as simulations in these crystals, 
which were never performed up to know due to the big size of the unit cell and limitations of the 
calculations. With my team I discovered that the complex dielectric response is due to the interplay of 
several excitations with different length scales and different frequencies, starting from mHz up to the THz 
range. Our pioneering simulations showed that modulations in SBN crystals are related to the disordered 
position of some cations and distortion of the oxygen octahedra network. We also discovered that SBN has 
two sublattices related to the two different position and octahedra in the crystal lattice and this seems to 
be primordial in shaping the dielectric behaviour of these materials. I published two review papers and a 
chapter book about this family of materials. 
 
I am also studying lead based antiferroelectrics: PZT ceramics with 2 to 10% of Ti and PbZrO3 single 
crystals (pure and with small amount of Ti) to understand the coexistence of the ferroelectric and 
antiferroelectric states. I am using Raman, IR and THz spectroscopies to study the phonon behaviour and 
its influence on the dielectric properties, in different types of samples: ceramics, films and single crystals. I 
am also studying other antiferroelectric crystals containing Hf and Sn, to investigate the nature of the 
metastable intermediate phases and coexistence of discommensurations and antiferroelectricity. 

 

Recently I was involved in the study of the genesis of ferroelectricity in the famous incipient ferroelectric 
KTaO3 when substituted with Li atoms. I successfully found –thanks to Raman spectroscopy, in an 
innovative angular dependence experiment at cryogenic temperatures– the percolative nature of the 
transition and the preferential arrangement of the ferroelectric clusters. 

I was also involved in the implementation of the osseointegration of bone implants using ferroelectric 
coatings, (mainly BaTiO3 films on Ti and Ti/Nb substrates, and in the investigation of ceramic-glass phase 
change composite materials for green energy applications in buildings. Lately I took part, as well, in the 
investigation of new materials perspective for exotic topologies, for instance CsNO3 and Bi(Ge,Si)O4. 
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