Magnetization reversal in exchange coupled IrMn/FeCo patterned lines
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Exchange bias phenomenon arises from the interfacial coupling at antiferromagnetic/ferromagnetic
(AFM/FM) interfaces and manifests as a unidirectional anisotropy on the FM, yielding a shift of the center
of the hysteresis loop along the field axis known as exchange bias field (Hgs). The magnitude of the Heg
depends on the cooling procedure below the AFM Néel temperature. On the other hand, patterning of
AFM/FM bilayers can modify the magnetic properties of materials inducing competing anisotropies. [1,2]

This work investigates the magnetization reversal of sputter-deposited polycrystalline IrMn/FeCo
(AFM/FM) bilayers. In plane magnetization curves were measured at several angles by VSM magnetometry
before and after an external field annealing for patterned and non-patterned bilayers. IrMn/FeCo lines
were fabricated by physical etching of continous bilayers. The external magnetic field during annealing was
applied parallel to the line axis.

The in plane angular dependence of hysteresis loops does not show any preferential anisotropy axis in as-
grown samples, neither for non-patterned bilayers nor for patterned lines. The annealing of patterned and
non-patterned samples originates exchange bias at room temperature. This procedure sets a clear
unidirectional and uniaxial anisotropy along the external field direction, with a strong Heg parallel to the
line axis and null remanence and Hgg in the direction perpendicular to the lines. Magnetization reversal at
different angular orientations is compared for patterned and unpatterned materials.
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Figure 1: Atomic force microscopy image of patterned IrMn/FeCo bilayer.
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