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PROJECT TITLE / JOB POSITION TITLE: 
 
Characterization and Functionalization of Magneto Electric BiFeO3 nano-islands  
 
 
 
RESEARCH PROJECT / RESEARCH GROUP DESCRIPTION: 
(2.000 characters – including spaces) 
 

BiFeO3 (BFO) is a promising material for a number of technological applications 
since it is both magnetic and a strong ferroelectric (FE) at room temperature (RT). Its 
marked multiferroic character is expected to have a strong impact on the development 
of spintronics and memory device applications, among others, that can be addressed 
both electrically and magnetically.  

The phase diagram for the system Bi2O3/Fe2O3 indicates that BFO is prone to show 
parasitic phases that tend to nucleate at grain boundaries and impurities. Moreover, 
impurities and oxygen vacancies are also important during film growth because they 
enhance the remnant polarization (P). 

The RT phase of BFO is classed as rhombohedral, however in film form it is able to 
grow under the influence of the symmetry and cell parameters of the substrate surface. 
The figure shows a SEM image ilustrating an example of self-organized BFO nano-
islands, 200-300 nm in size, grown on a SrTiO3 substrate by PLD by the ICMAB team. 
The islands show flat surfaces, ferroelectricity at RT and ferromagnetism at low T. 
 
 
 
 
 

The main objective of this project focuses on: 1) The influence of growth conditions 
on self-organization mechanisms and the effect of attractive/repulsive P fields of 
neighboring islands, 2) The influence of island size and shape on the internal domain 
configurations and domain walls (topological confinement effects), and 3) The 
occurrence and distribution of parasitic phases and point defects mentioned above. To 
this end, thorough structural, magnetic and electric characterization will be performed 
at the surface of these islands as well as in the contact areas between domains/islands.  

The CMEOS research group provides the platform and expertise for sample 
preparation (thin films and islands by PLD): conventional (X-ray diffraction) and 
advanced (electron microscopies, HRTEM/STEM) characterization. PFM technique 
will be used for Polarization analysis. 
 
 
 

 
Figure: SEM image of BFO nano-islands.  
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JOB POSITION DESCRIPTION: 
(2.000 characters – including spaces) 
 
As PhD involved in the project “Characterization and Functionalization of Magneto 
Electric BiFeO3 nano-islands” (CMEOS group) your missions will be the following: 
- Play and active role in the synthesis of the thin films / islands specified in the project 
by PLD as well as in the growth of BFO/oxides epitaxial heterostructures. 
- Refinement of the growth parameters to improve and control the growth morphology. 
- Investigation of the fundamental structural mechanisms controlling the efficiency of 
the FE polarization. 
- Play an active role in the accomplishment of all those measurements that are 
necessary for the correct characterization of the samples: 
1: RHEED, XRD, AFM and SQUID are considered basic tools to control electrical and 
magnetic properties of the films during growth process.  
2: Transmission Electron Microscopy (TEM) and its different modes of operation, i.e. 
High Resolution TEM/STEM, EELS, EDS for characterizing the polarization structure 
of the FE domains as well as the investigation of the local structure and defect 
chemistry at the islands surface and at the BFO/oxide interface of the heterostructures. 
This work will be performed under the supervision of Dr. Felip Sandiumenge. 
3: PFM measurements in collaboration with Dr. David Serrate from Unizar-CSIC to 
characterize the polarization distribution on the islands and heterostructures.   
- Play an active role in the synchrotron characterization of the samples (PEEM, XMCD 
and SXRD): participation in the experiments and partial analysis of the data.  
- Active collaboration in the design of proposals for using large facilities and 
corresponding data analysis. 
- Availability to attend training courses in any of the areas of the group: advanced 
characterization in synchrotron radiation techniques, training in UHV technologies... 
- Availability to travel (participation in experiments carried out in large facilities, 
training courses, attendance to workshops and or conferences, ...) 
 
GROUP LEADER: 
 
Title: Dr.  
Full name: Xavier Torrelles /Felip Sandiumenge 
Email: torrelles@icmab.es/felip@icmab.es 
Research project / Research Group website  
(Url): https://icmab.es/research/research-units/asfc 
Website description: ): https://icmab.es/research/research-units/asfc/cmeos 
 


