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Antiferromagnetic Spintronics 
 

Antiferromagnets (AF) have long remained an intriguing and exotic state of matter, whose application has 
been restricted to enabling interfacial exchange bias in spin-valves. Their role in the expanding field of 
applied spintronics has been mostly passive and the in-depth investigation of their basic properties 
considered as fundamental condensed matter physics. A conceptual breakthrough was achieved ten years 
ago with the proposal that spin transfer torque could be used to electrically control the direction of the 
order parameter of AF spin valves, henceforth making these materials potential candidates for low energy 
spin devices [1,2]. In spite of substantial theoretical efforts and experimental attempts to observe such a 
torque, the difficulty to independently detect the direction of the AF order parameter has remained a 
major obstacle. The paradigm has changed radically in the past few years with the discovery of 
antiferromagnetic anisotropic (tunneling) magnetoresistance [3], demonstrating that spin-orbit coupled 
AF might well be the next frontier in applied spintronics, combining the promises of spin-orbitronics and 
the richness of antiferromagnets. 

In this talk, I will first introduce some basics concepts about spin transport in antiferromagnets and 
current-driven antiferromagnetic dynamics [4]. I will then address the nature of the spin torque in various 
antiferromagnetic devices such as metallic spin-valves [5], tunnel junctions, domain walls [6] and ultrathin 
bilayers [7]. Finally, I will discuss possible routes for the development of such devices. 
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