Domain wall motion in magnetic nano-wires
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The possibility of manipulating a magnetic domain wall trapped on a nanostructure was first proposed by L. Berger in 1984 [1]. When a spin polarized current goes through a magnetic domain wall the spin of the electrons tends to align their direction with the direction of the local magnetization. The rotation on the spin direction can be seen as a change in the angular momentum of the system. In order to keep the angular momentum constant this change must be compensated and this can lead to domain wall motion. Berger described this as an exchange interaction between the spin of electrons and the local magnetization inside the domain wall. This effect is of great interest for a large number of potential applications on the design of novel types of logic and storage devices where the magnetic switching can be achieved by spin transfer rather than by applying an external magnetic field [2]. 

There are some technical aspects that need to be addressed before the realization of such type of devices. First the current density needed to start the DW motion in a nanowire is still too high for applications, above a few 106 A cm–2 and it is even larger for depinning the domain wall trapped on an artificial defect. 

Another important aspect involves the above mentioned trapping points. Control of the pinning and depinning of the domain walls at certain position must be achieved. Most studies so far use simple notches on the nanowire, but a thorough study of the pinning properties of different types of notches and the current density needed for depinning the domain wall from the notch position is still missing.
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