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The Effect of Current Density for Spin Transport

in Magnetic Bilayer with Diffuse Interface

Chanita Burattana, Phanwadee Chureemart” and Jessada Chureemart

ABSTRACT

The spin transport behaviour representing giant magnetoresistance (GMR) is
influenced by the injected current density and the diffuse interface between layers. The diffuse
interface arising from the intermixing of ions of the adjacent materials becomes significant
factor on spin transport. In this work, we propose the theoretical approach to investigate the
effect of the electrical current density and diffuse interface via the generalised spin accumulation
model coupled with the interface model. The spin accumulation model can be used to describe
the spin transport for noncollinear configuration. Meanwhile, the diffuse interface is modeled
following Fick’s law. The spatial concentration of magnetic ion is used to consider the spin
transport parameters which are required for spin accumulation calculation and magnetoresistance.
The magnetoresistance is calculated from the gradient of spin accumulation. The bilayer system
of Co/Cu is considered here. The effect of electric current density and the width of interface
region are studied. We found that the current density significantly affects to the spin transport
behaviour. The MR ratio increases with increasing the electrical current density. In addition,
the thickness of interface also influences to the MR ratio. MR ratio is likely to increase with
decreasing interface thickness. This is due to scattering of spin accumulation of atomically

sharp interface.

Keyword: Giant magnetoresistance, Diffuse interface, Spin accumulation

Computational and experimental magnetism group, Department of Physics, Faculty of Science, Mahasarakham University
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