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Antiferromagnetic materials have unique properties
due to their alternating exchange-coupled magnetic
moment arrangements, leading to exchange-field
enhanced fast and complex spin dynamics [1, 2]. A
nonvolatile antiferromagnetic memory mimicking an
artificial synapse with extremely reproducible
synaptic weights has been realized in a synthetic
antiferromagnet (SAF), in which the reconfigurable
synaptic weight is encoded in the ratio between
reversed antiferromagnetic domains [3]. The non-
volatile memory is “written” by spin-orbit torque-
driven antiferromagnetic domain wall motion and
‘read” by nonlinear magneto-transport. We also
realize a spin-orbit torque driven antiferromagnetic
oscillator inside a nano-constriction patterned from a
SAF multilayer. By exploiting the spin rectification
effect (SRE), we identify spin-orbit torque-driven
excitations of optical and acoustic antiferromagnetic
modes. Near the spin-flop transition, additional
resonant modes appear in the SRE signal when
applying a dc current above a critical current density.
We associate these additional modes with spin-orbit
torque driven antiferromagnetic self-oscillations that
are injection locked to SRE the detection
frequencies.  Macro-spin  and  micromagnetic
simulations of our nano-constriction spin orbit-torque
oscillator confirm antiferromagnetic self-oscillations
in the studied applied magnetic field regime. The
simulations show, also in agreement with our
experimental findings, a chaotic behavior of the self-
oscillations around the antiferromagnetic spin-flop
transition.
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