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Summary of Proposal 

This project opens an opportunity to establish a new scientific and technological approach for 
photovoltaic applications based on a recent generation of ferroelectric oxides. These innovative 
materials can be specifically designed to exhibit high polarizability and narrow energy band gap 
(~1.4 eV), which can easily generate photon-stimulated electron-holes pairs and simultaneously, 
prevent recombination of charge carriers by the intrinsic electric field. Main technical challenge is 
to optimize thin film materials combination in a planar architecture in order to achieve a functional 
device for efficient photovoltaic conversion. The use of non-toxic oxides (Bi, Zn, Ti, O) and non-
contaminant methods assure an environment-friendly technology. Thin films deposition by rf-
sputtering has advantages of reliability and compatibility with standard nano-electronic fabrication, 
directing the R&D work towards delivering sensors and solar cells prototypes envisaging 
commercially viable systems.

MAP-fis Physics Doctoral Program – mapfis@map.edu.pt – http://www.map.edu.pt/fis
Departamento e Física e Astronomia, Faculdade de Ciências da Universidade do Porto, 4169-007 Porto 
Portugal - Tel: +351 220402393

http://www.map.edu.pt/fis
mailto:mapfis@map.edu.pt


References

(to allow students first look at topic) 

[1] N.-G. Park, Towards stable and commercially available perovskite solar cells, Nat. Energy 
2016, 16152 doi: 10.1038/NENERGY.2016.152

[2] I. Grinberg, et al., Perovskite oxides for visible-light-absorbing ferroelectric and 
photovoltaic materials, Nature 2013, 503, 509–512 doi: 10.1038/nature12622

[3] J. Kreisel, et al., A photoferroelectric material is more than the sum of its parts. Nature 
Mater. 2012,11, 260 doi: 10.1038/nmat3282

[4] B. Chen, et al, Effect of top electrodes on photovoltaic properties of polycrystalline BiFeO3 
based thin film capacitors, Nanotechnology 2011, 22, 195201. doi:10.1088/0957-
4484/22/19/195201

[5] T. Qi, I. Grinberg, A. M. Rappe, Band-gap engineering via local environment in complex 
oxides, Phys. Rev. B 2011, 83, 224108. doi: 10.1103/PhysRevB.83.224108

[6] M. R. Suchomel, A. M. Fogg, M. Allix, H. Niu, J. B. Claridge, M. J. Rosseinsky, 
Bi2ZnTiO6: A Lead-Free Closed-Shell Polar Perovskite with a Calculated Ionic Polarization
of 150 μC.cm-2, Chem. Mater. 2006, 18, 4987-4989 doi: 10.1021/cm061085r

[7] T.-M. Usher, et al., Local and average structures of BaTiO3-Bi(Zn1/2Ti1/2)O3, J. Appl. 
Phys. 2016, 120, 184102. doi: 10.1063/1.4967222

[8] M. Guennou, M. Viret, J. Kreisel, Bismuth-based perovskites as multiferroics, Comptes 
Rendus Physique 2015, 16, 2, 182–192

MAP-fis Physics Doctoral Program – mapfis@map.edu.pt – http://www.map.edu.pt/fis
Departamento e Física e Astronomia, Faculdade de Ciências da Universidade do Porto, 4169-007 Porto 
Portugal - Tel: +351 220402393

http://www.map.edu.pt/fis
mailto:mapfis@map.edu.pt

	MAP-fis Essay Proposal, 2016-2017
	Supervisor
	Name: Fábio Gabriel Nazário Figueiras
	e-mail: ffigueiras@ua.pt

	Title
	Area
	Summary of Proposal
	References


