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Interconnections between magnetic state and transport currents in ferromagnetic (F)
heterostructures are the basis for spintronic applications, e.g. tunneling magnetoresistance and
spin-transfer torque phenomena provide a means to read and write information in magnetic
memory devices like STT-RAM. Similar interconnections were proposed [1] to occur in systems
where F-components are replaced with antiferromagnets (AFM) which are especially interesting
for high-speed memory applications thanks to their high natural frequencies. We demonstrated
experimentally the existence of interconnections between magnetic state and transport currents in
antiferromagnetic Sr2lrOs and Sralr.O7: first, we found [2] a very large anisotropic
magnetoresistance (AMR) which can be used to monitor (read) the magnetic state of AFM;
second, we demonstrated [3] a reversible voltage-driven resistive switching which can be used for
writing in AFM memory applications; finally, we found the switching behavior to be strongly
affected by high-frequency (microwave) currents applied to AFMs. The microwaves at 3-7 GHz
suppress the dc switching and produce resonance-like features that we tentatively associate with
the dissipationless magnonics recently predicted to occur in antiferromagnetic insulators subject
to ac electric fields [4]. These results support the feasibility of high-speed AFM spintronics where
antiferromagnets are used in place of ferromagnets.
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