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THE ROLE OF THE RARE-EARTH ON THE 
MANETO-ELECTRIC COUPLING: THE 

RMN2O5 FAMILY

Magneto-electric, multiferroic material have attracted a lot of attention in 
the last decade due to their ability to control their polarization or dielectric 

constant using a magnetic field, or to control their magnetic order using an 
electric field. Among these materials the RMn2O5 family is a prototypal system 
as in some of its members the coupling between the electric and magnetic 
properties is among the largest, as was first shown by Hur et al.  In the RMn2O5 
family the magneto-electric coupling originates in the release of the magnetic 
frustration between the manganese ions. However, according to the nature of 
the rare-earth, the coupling can either be large as in the Tb compoud or nill as 
in the Sm one. Similarly, the polarization can take quite different values. For 
instance, the GdMn2O5 compound exhibits an extremely large polarization of 
about 3600μC/m2. In this talk we will try to present a comprehensive model 
explaining the role of the rare earth both on the existence of a magneto-electric 
coupling and the magnetic order, as well as on the polarization amplitude.

Figure.1: Atomic displacements associated with the release the magnetic 
frustration at the origin of the polarization. 
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