
Abstract
Recent discoveries of the interplay among novel topological phases of matter and spintronics effects in 
antiferromagnets established a field of topological antiferromagnetic spintronics [1,2]. In this tutorial, we 
will provide simple illustrative examples how the interdisciplinary efforts in material, computational and 
theoretical physics help to identify black swans [3], highly unanticipated spintronics effects with a remarkable 
magnitude owing to the underlying topological properties. 

In the first part of the talk, we will classify existing topological quasiparticle antiferromagnets and their 
compatibilities with spintronics effects [4]. In the second part of the talk, we will focus on two exemplary 
material realizations of topological antiferromagnets. We will introduce (i) Dirac fermions antiferromagnets and 
signatures recently observed in anisotropic magnetoresistance experiments [5], and (ii) sizable spontaneous 
Hall response in collinear antiferromagnets, systems anticipated for over one century to be prohibited 
from any spontaneous Hall effects [6]. In the last part of the talk, we will discuss the possible application of 
these materials and associated risk factors in material development. Topological antiferromagnets hold the 
promise for reinventing neuromorphic computing elements or even dark matter detectors [7].
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