The objective of the STREP MaCoMuFi is to “Manipulate the Coupling in Multiferroic thin Films (made of single phase, multilayers and nanocomposite materials) to ultimately accelerate the development of novel devices for the European Industry. After 3 years period, the consortium of MACOMUFI has expanded the knowledge-based research in the field of multiferroic thin films. Here are several points that will be detailed in the present report.

· O1.1 New multiferroic materials: ferromagnetism and ferroelectricity in orthorhombic perovskites thin films.  The MaCoMuFi consortium has been able to demonstrate that, by appropriate strain modification, ferroelectricity and ferromagnetic response can be induced in orthorhombic materials 
· O1.2 Magnetoelectric coupling. The MaCoMuFi consortium has been able to demonstrate that the magnetoelectric coupling, that is the magnetic field dependence of the dielectric response and the ferroelectric polarization, in some selected oxides can be manipulated by appropriate strain engineering.
· O1.3 Developing a family of room-temperature composite multiferroics. 
· O1.4 Dielectric losses in multiferroic materials are known to be a major drawback for potential applications. The MaCoMuFi consortium has discovered that dielectric losses in hexagonal biferroics can be controlled by the appropriate selection of size the lanthanide.

· O1.5: Novel tools for characterizing  multiferroic thin films. The multiferroic coexistence of magnetic and electric order is investigated by nonlinear optics 
· O1.6: Deep characterizations of the structure and microsctrure of multiferroic films. 
· O1.7: Pursuing the leading knowledge of multiferroic within the scientific community. The consortium MACOMUFI has continuing the leading group in the field of multiferroic materials as seen from the numerous publications and conferences.
Achievements in Objective O2:  “New theoretical approaches will be applied and predictive tools of the properties at the atomic scale will be made widely available.”
The NANOCTEC and CSIC NANOTEC groups completed a version of SIESTA including the key capabilities for efficient and realistic simulations of multiferroics that was delivered to the SIESTA core at the beginning of 2009, and has been recently released as a special snapshot of SIESTA, thus being freely available to academic users. 
Achievements in Objective O3:  “The project will validate the expected multi-functionalities of the new multiferroic materials and the performance potential on a number of electronic devices, in which the electric field control of magnetic and electric properties allows to overcome the limitations of today’s components.

. 

· Electric tuning of magnetic RF devices: Use of multiferroic materials, either single-phased or in heterostructures, would allow E-field tuning of tunable magnetic components, such as the ferromagnetic resonance in filters or Magneto Spin Waves –MSW- devices; even more, the possibility of acting on both dielectric ( and magnetic( susceptibilities would allow to tune the device without losing impedance matching (a common problem with ferroelectrics). 

· O3.1 Huge electoresistance in tunnel junctions using ferroic materials. The consortium MACOMUFI has successfully demonstrate that ferroelectricity of BaTiO3 survives down to 8 nm and used these barriers to create tunnel junctions with huge electroresitance.
· O3.2 Magnetic switching by an electric field. The MaCoMuFi consortium has been able to demonstrate electric switching, at room temperature, of the magnetization in appropriate ferromagnetic-ferroelectric nanocomposites thin films and discovered some clues for understanding microscopic mechanism. 






