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ntiferromagnet (AFM) spintronics have emerged as a

fascinating research area and stimulated intense interest
due to their potential for ultrafast and ultrahigh-density
spintronics. Magnetic tunnel junctions (MTJs) with only
one ferromagnetic electrode exhibit tunneling anisotropic
magnetoresistance (TAMR) dependent on the anisotropic
density of states, but no room temperature performance so
far. After the observation of TAMR at room temperature in
antiferromagnet- based junctions, recently we provided an
alternative approach to obtaining TAMR in o’-FeRh-based
MT]s driven by the magnetic phase transition of o’-FeRh and
resultantly large variation of the density of states in the vicinity
of MgO tunneling barrier, referred to as phase transition
tunneling anisotropic magnetoresistance (PT-TAMR). The
MT]Js with only one o’-FeRh magnetic electrode show a
PT- TAMR ratio up to 20% at room temperature. Both the
polarity and magnitude of the PT-TAMR can be modulated
strongly by interfacial engineering at the o’-FeRh/MgO
interface. Besides the magnetic field, some recent progresses
on the modulation or switching of antiferromagnetic stacks
by electrical means, electric field and current would be also
briefly discussed in this talk. These findings might add a
different dimension to magnetic random access memory and
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antiferromagnet spintronics.

Figure 1: (a) Cross-sectional z-contrast STEM image
of the stack films. (b) Resistance-area (RA) product
of the a’-FeRh/MgO/y-FeRh junctions as a function of
temperature. (c) high resolution STEM Z-contrast image
with one unit cell-thick y -FeRh naturally superimposed
at the a’-FeRh/MgO interface. (d) A summary of the PT-
TAMR ratio as a function of the thickness of y -FeRh
insertion.
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