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Electrical switching of an antiferromagnet
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Louis Néel pointed out in his Nobel lecture that while abundant and interesting from theoretical 

viewpoint, antiferromagnets did not seem to have any applications. Indeed, the alternating directions 

of magnetic moments on individual atoms and the resulting zero net magnetization make 

antiferromagnets hard to control by tools common in ferromagnets. Strong coupling would be 

achieved if the externally generated field had a sign alternating on the scale of a lattice constant at 

which moments alternate in antiferromagnets. However, generating such a field has been regarded 

unfeasible, hindering the research and applications of these abundant magnetic materials. We have 

recently predicted that relativistic quantum mechanics may offer staggered current induced fields with 

the sign alternating within the magnetic unit cell which can facilitate a reversible switching of an 

antiferromagnet by applying electrical currents with comparable efficiency to ferromagnets. Among 

suitable materials is a high Néel temperature antiferromagnet, tetragonal-phase CuMnAs, which we 

have recently synthesized in the form of single-crystal epilayers structurally compatible with common 

semiconductors. We demonstrate electrical writing and read-out, combined with the insensitivity to 

magnetic field perturbations, in a proof-of-concept antiferromagnetic memory device.
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