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FERRIMAGNETIC ALLOYS: DOMAIN WALL DYNAMICS and SPIN TRANSFER 
 
The aim of this project is to study the physical properties of ferrimagnetic materials grown in thin 
films and patterned nanostructures for their potential interest in the physics of spin transfer torques. It 
could lead to the development of low consumption magnetic storage devices with attractive dynamic 
capabilities. 
Involved materials are Transition Metal / Rare Earth (TM/RE) alloys or multilayers in which the TM 
(Co, Fe…) and RE (Dy, Tb, Gd…) magnetic sublattices are antiferromagnetically coupled. Such 
ferrimagnetic systems display unique magnetic properties. They exhibit a so-called compensation 
temperature (Tcomp) for which net magnetization vanishes due to the compensation of RE and TM 
magnetic individual sub-lattices. Tcomp impacts on most usual magnetic quantities (magnetization, 
anisotropy, damping, magnetization reversal and wall mobility…) and is extremely sensitive to 
structural and chemical short range orders.  
Spin transfer refers to the direct action of a spin polarized current on a non collinear spin structure. A 
lot of work has been performed since the first predictions of the effect and its utilizations for reversal 
in nanopillars or domain wall motion. Nowadays, open questions still remain about the spin transfer 
underlying physics and the parameters (choice of materials, geometry….) for tuning its efficiency. In 
this respect, net magnetization was proposed as a tuning factor of the threshold current density (by 
several orders of magnitude) required for spin transfer torque induced domain wall motion. Next, 
materials with high perpendicular anisotropy are known to have a low intrinsic threshold current that 
can moreover be reduced by tuning the nanostrip geometry.  
Our main goal is to make use of the net magnetization tunability in ferrimagnetic alloys thin 
nanostructures, with a perpendicular anisotropy, to get a controlled and low density current induced 
domain wall motion by spin transfer torque. 
This work is essentially experimental, including growth, patterning, transport and magneto optical 
microscopy experiments. 

  Illustration of the domain wall propagation under magnetic field 
in TbFe multilayers. The black “donuts” are the area travelled by walls at a velocity of 2m/s under the 
action of 6 successive field pulses of 1335G and 350ns in duration. 
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