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Superlattices based on perovskites compound to explore new ferroelectric states.  

State of the art 

Multiferroics represent a promising class of materials featured by the coexistence of degree of orders 

governing magnetic, electric and elastic strain properties https://www.nature.com/articles/nature05023  . 

The growing interest manifested in last years is related to the promising opportunity to induce 

electric/magnetic response by external magneto/electric impulse via reciprocal coupling of ferroic states. 

Nevertheless, it has been found that unconventional ferroelectric state can be selected by a fine control of 

the structural features of multiferroic materials.  In most cases, multiferroics are inorganic compounds with 

perovskite-like structure. The perovskite ABO3 oxides exhibit a stunning variety of properties that can be 

altered by subtle changes of the chemical composition and internal structure, making them a promising 

candidate for the rational design of multifunctional material.  The fine control of electric (and also 

magnetic) properties rely on the distortion of octahedral coordination in the lattice. The control of 

cooperative tilting of BO6 octahedra, valence state and other structural features can be tuned by 

suitably chemical substitutions in A and B sites. The structural engineering of complex crystal 

structures involving the perovskite scaffold can provide unexpected and new type of electric states 

https://www.nature.com/articles/nature06817 . The This type of research can provide valuable 

insights for fundamental science and for the development of a new generation of functional 

materials https://www.sciencedirect.com/science/article/pii/S0022459612002599 .  

PhD project 

The PhD project will be developed at Department SCVSA of Parma under the supervision of Prof. Lara Righi  

in co-tutoring with Dr. Fabio Orlandi https://www.isis.stfc.ac.uk/Pages/Dr-Fabio-Orlandi.aspx Instrument 

Scientist at ISIS Facility (Rutherford Appleton Laboratory Didcot UK)  

https://www.isis.stfc.ac.uk/Pages/Wish.aspx. A period of 5-6 months will be spent at ISIS under the guide of 

Fabio Orlandi. A series of perovskite-based compounds will be prepared by classical solid state synthesis 

methods or by sol-gel. The phenomena under investigation are strictly correlated to the nature of covalent 

interactions and to the chemical environment for each atomic site in crystal structures. Structural, electric 

and magnetic characterization will be undertaken at facilities of departments of SCVSA and of Mathematical, 

Physical and Computer Sciences of University of Parma http://www.unipr.it/  and CNR-IMEM institute of 

Parma. Forthcoming international collaborations involving theoretical calculations by DFT approach are 

actually initiating (for more details contact Prof. Lara Righi lara.righi@unipr.it).  Nevertheless the structures 

of the new obtained compounds could be object of analysis by electron diffraction in collaboration with Dr. 

Mauro Gemmi ( https://www.iit.it/research/lines/electron-crystallography 

 

Further information: lara.righi@unipr.it   
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