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Electrical control of magnetization at room temperature 
 
The last two decades have seen the advent of spintronics, a new type of electronics exploiting 
the spin degree of freedom of electrons in addition their charge. Highlights of this new field 
were first the discovery of giant magnetoresistance in 1988 in metallic multilayers, and then 
of tunnel magnetoresistance at room temperature in 1995 in magnetic tunnel junctions . These 
two effects are currently used in highly sensitive sensors but also a new generation of 
magnetic non-volatile memories, MRAMs.  
The future of these magnetoresistive components will depend on our ability to achieve larger 
magnetoresistance in smaller components but also to find a way to limit the power 
consumption needed to manipulate magnetic information. To reach this goal, controlling 
magnetism by electric field appears as the best route, compared to those based on magnetic 
field or intense currents. One strategy is to exploit the coupling between ferroelectricity and 
magnetic properties in so-called "multiferroic" heterostructures. Thus, it is theoretically 
possible to control a spintronics device by applying a voltage across a ferroelectric insulator, 
in a non-volatile way and at low power. 
In this internship, we will follow up on our previous results [1-4] on the exploration of the 
influence of ferroelectricity on the electronic and magnetic properties of different magnetic 
conductors. We will explore several combinations by varying the materials to be used as 
electrodes, with the goal of obtaining a control of magnetism room temperature. 
One approach will consist in using ferromagnetic metals (Fe, Co or Ni or their alloys) or 
diluted alloys and the goal will be to control the interfacial magnetic properties (spin 
dependent density of states, magnetic moment, magnetic anisotropy, Curie temperature). In a 
second approach, we will try to trigger transitions from an antiferromagnetic state to a 
ferromagnetic state thanks to ferroelectricity and study their impact on the spin-dependent 
tunnel transport. 
The work will be mainly experimental and the intern will be involved in sample growth by 
pulsed laser deposition and sputtering, characterization, magnetic and transport measurements 
and possibly X-ray spectroscopies at synchrotrons.  
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Please, indicate which speciality(ies) seem(s) to be more adapted to the subject : 
 
Condensed Matter Physics :  YES              Macroscopic Physics and complexity  : NO 
Quantum Physics :  NO     Theoretical Physics : NO 


