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Background

The characteristic feature of the XXI century condensed-matter physics is the strong
interpenetration of its subdivision, provided by the current High-Technology trend to explore
the synergy of several smart properties of material having the different physical nature.
Multiferroics is the emergent family of materials in which the ferroelectrics, magnetic and
elastic order parameters are coupled together that permits e.g. to create the new memory-
storage elements in which the reading and writing cycles are provided by separated
magnetic and electric circuits. Exploration of multiferroic materials is closely related with
roadmap of future nanoelectronics to make it 3-dimensional. Fabrication of 3D multiferroic
nanodevices and engineering of memory-storage multiferroic nano-domains attracts the
special interests of study of multifunctional systems.

The proposed Multiferroics meeting was suggested by participants of the
multidisciplinary workshop "Physics of Computer Technologies" that was held in IIP-
Natal in March 2010 and organized by the authors of the current project.

Objective

The objective of this Workshop is to bring together the world ' s leading experts, both
from Universities and industry, working on the problems of multiferroics and related
materials (Ferroelectrics, Ferromagnets, Relaxors, Ferroelastics, etc) and their application in
HT industry to ensure the dissemination of their knowledge and innovative ideas ranging
from fundamental to applied areas of Physics of Multifunctional Materials.

By its nature, the subject "multiferroics" unifies the field of ferroelectricity and
magnetism, that traditionally were the subject of research of different groups. Therefore the
workshop will encourage inter-domain collaboration, and to share experience of these
different research fields with one another. In this way, we intend to foster the exchange of
ideas and methods, to highlight the apparent and the hidden similarities of different ferroic
systems and approaches, and to stimulate new and fruitful cooperation across subject
frontiers, and between experimental and theoretical groups.



The range of topics includes

- Ceramics and thin films processing,
- Nanoscale Multiferroics and 3D geometries
- Domains, vortices, skyrmions in multiferroics
- Synergy of Multifunctional proprties
- Theory and ab initio modelling
- Relaxors versus Spin-Glasses
- Applications, ferroics-based nonvolatile memories,
- Tunnelling Microscopy and visualization of multiferroics structures

International Impact
Multiferroics and related multifunctional materials, rarely form the subject of the special

workshop, but are mostly considered at the conferences specialized on the given concrete
property of material. The originality of the Workshop is in its multidisciplinary character
which the key point that permits to participants to overview the global situation in
multifunctional materials and stimulate their research in the most promising and realistic
direction. Workshop will help to the Academic researchers to find the contacts with
Industrial colleagues and to the Applied researchers to recognize the basic emergent ideas
of the fundamental research trend.

Remark: In June 2010 both co-directors: J.A. Eiras and I. Lukyanchuk are invited to
participate in the representative International Symposium of Integrated Ferroelectrics (ISIF)
in Puerto Rico where they will discuss the proposed workshop with leading scientists and
outline their framework in the most efficient way.

Impact for Brazil
Research in ferroelectric, ferroelastic and magnetic materials is the traditional subject of

Brazilan science. Important contribution to it was brought by Sergio Porto who in 70s
moved from Bell Labs to Campinas and installed the world-known school of Raman
scattering in solids. Since that, the ferroelectric research groups appeared in Sao Carlos,
Belo Horizonto and Fortaleza.

In 2005 Brazil acquired the 11th International Meeting on Ferroelectrics (Foz do Iguacu,
chairman - prof. José Antonio Eiras) - the most recognized conference in the world on this
subject. In 2007 during the VI Brazilian MRS Meeting theSymposium "Multiferoic Materials"
was organized as the first national action to "identify" and bring together researchers from
different areas (physics, chemistry and materials science) (Natal, Chairmen Prof. José
Antonio Eiras and Prof. Roberto Luiz Moreira).

Sounding of the research tendencies in Brazil during the last SBF-2010 meeting
demonstrated the increasing interest in multifferroics (materials preparation,
characterization, simulation,...), especially by young students, which will follows in this area
probably. The difference, compared with the last years, is that the magnetic community is
increasing the activities in the area.

Therefore the workshop on Multiferroics will bring the consecutive and valuable
contribution to this research area. It will amplify the interest to the rapidly growing study of
Multiferroic materials, brings the ideas about application of multifunctional nano-
technologies in HT industry, increase the Brazilian participation in international research
networks and make the Brazilan research in this area more known to international
community. Poster session(s) will allow the young scientists to present their work before the
highest international level audience. Friendly and informal atmosphere of the event will
facilitate common exchanges of ideas.



In addition we suppose to organize the 1-day Sergio Porto minisimposium where
the ex-students and collaborators of Porto from Brazil and from abroad (J. Scott, R.
Katiyar, A. Chaves...) will meet and discuss the impact of his work to the international
science.

The total number of key-speakers would be of the order of 25-35 persons, including
substantial amount of Brazilian lecturers
The total number of participants: 50-60 persons, including students

Proposed Invited speakers (substantial part of which was informed and expressed their
interest to participate)

James Scott, (UK, Cambridge) (porto Symp) Ferroelectric Random Acess Memories
Carlos Araujo (US) (porto Symp) Quantum Transport in Transition Metal Oxide
Memories Free From Electroforming via d-orbital Charge Compensation
Marty Gregg (UK, Belfast University) 3D FRAM: decreasing size and increasing
morphological complexity in ferroelectric systems leader in nano-ferroelectric devices
Issues
Ram Katiyar (porto Symp) (Puerto Rico)
Ivan Naumov (Hewlett-Packard labs, US) ab-initio modeling of multiferroics
nanostructures
Alex Bratkovsky (Hewlett-Packard labs, US) Problem of critical thickness in
ferroelectric nanostructures
Matthias Wuttig (RWTH-Aachen, Germany) Phase Change Memories
Sergei Kalinin, (Oak Ridge National Laboratory, US) Tunelling Microscopy and
visualization of multiferroics structures
Dimitri Argyriou (Helmholtz-Zentrum Berlin, Germany). Multiferroics, neutron
scattering
Jean-Marc Triscone (Geneve, Swiss) Ferroelectric thin films and superlattices
Gustau Catalan (Barcelona, Spain). Multiferroics, nanostructures
Alex Gruverman (Nebraska, US ) Vortices and Skyrmions, experiment
José Antonio Eiras Brazil, DF/UFSCar
Adilson J. A. de Oliveira Brazil, DF/UFSCar
Alaor Chaves Brazil, DF/UFMG (porto Symp)
Antonio Sérgio B. Sombra Brazil, DF/UFC
Dante Homero Mosca Brazil, DF/UFPr
Elisa Saitovitch Brazil, CBPF
Frederico Borges de Brito Brazil, UFPE
Ivair Aparecido dos Santos Brazil, DF / UEM-PR
João Paulo Sinnecker Brazil, CBPF &nbsp;&nbsp;
Jose Carlos Egues de Menezes Brazil, IFSC/USP-São Carlos
José Cláudio Galzerani Brazil,DF/UFSCar (porto Symp)
Josué Mendes Filho Brazil, DF/UFC (porto Symp)
Luiz Davidovich Brazil, IF/UFRJ
Manuel Henrique Lente Brazil, DCT/UNIFESP-SJC
Paulo Sérgio Pizani Brazil, DF/UFSCar (porto Symp)
Paulo de Tarso C. Freire Brazil, DF/UFC (porto Symp)
Roberto Luiz Moreira Brazil, DF/UFMG

mailto:sombra@ufc.br

