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Abstract

Spin-Orbit Torque Switching

in L1y-FePt based heterostructures

Spin-orbit torque (SOT)-induced magnetic switching has attracted much
interest due to its potentially high efficiency in terms of switching time
and power consumption, energy efficiency and high endurance. Materials with
high coercivity and high perpendicular magnetic anisotropy have been applied
as magnetic data storage media because they maintain a stable magnetization
state over a long period of time and amenability to miniaturization. The L1
-FePt 1s suitable for magnetic recording devices because i1ts high thermal
stability due to high perpendicular magnetic anisotropy (6.6~10%107 erg/cm®).
In general, SOT-induced magnetic switching requires structural inversion

asymmetry and strong spin-orbit coupling.

In this study, the effect of the fabricated FePt-based heterojunction
structure formation on the spin-orbit torque magnetization reversal 1s
analyzed and discussed. In the studied heterojunction structure, the spin
current was generated through the crystal inversion asymmetry formed in the
L1o-FePt layer. However, the switching behavior could not be observed in the
L1y-FePt single layer due to insufficient spin current. On the other hand,
in the case of the Llo-FePt/Ru/CoFeB heterojunction structure specimen, the
SOT efficiency was improved by the spin absorption of the Ru/CoFeB layer,
confirming the switching behavior characteristics. This result means that
the spin-orbit torque magnetization reversal efficiency can be improved
through the interlayer structural control of the LljFePt-based magnetic
device, which can be used as a new method to increase the energy efficiency

of spintronic devices.
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3) FePt
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