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The building block element of modern spintronic devices is the magnetic tunnel junction (MTJ), a
metal/insulator/metal stack. MTJs are thin-film multilayers in which two thin ferromagnetic layers
(typically 1–2.5nm thick) are separated by a very thin (typically 1 – 1.5nm thick) insulating layer.
When bias is applied across the junction, electrons cross the insulating layer due to the quantum
mechanical tunneling effect; thus, the term “tunnel barrier” is used to denote the insulator.  The
electrical resistance of the junction in the direction perpendicular to the plane of the layers depends
on the magnetic configuration of the two ferromagnetic layers, giving rise to a magnetoresistance
effect. When, the two ferromagnetic layers have parallel alignment the resistance is low, whereas
when  they  have  anti-parallel  alignment  the  resistance  is  high.  This  phenomenon  is  called  the
tunneling  magnetoresistance  effect.  Although  the  materials-combination  of  choice  for  current
industrial applications is CoFeB/MgO/CoFeB, this stack is reaching its limits due to the extreme
miniaturization of state-of-the-art spintronic devices. In this talk, current efforts to overcome these
limits will be presented, especially focusing on chemically-ordered ferromagnetic materials of the
L10 crystal structure, e.g. FePt and MnAl.
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