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Abstract Different phases of matter can be distinguished by symmetry, order
parameters and topological properties [1]. In this talk I will discuss
the classification of magnetically ordered crystals according to re-
cently studied spin symmetries [2]. Spin symmetries consider pairs
of  operations  in  spin  and crystal  space  and remarkably  reveal  a
non-traditional magnetic class. This unconventional class, called al-
termagnetism, is distinct from ferromagnets and antiferromagnets.
It is characterized by an unusual alternating spin order in electronic
momentum space in the d, g, i-wave form that breaks time reversal
symmetry and is spin-compensated and anisotropic [2].  We show
that the ordering in momentum space can arise from ordered and anisotropic spin densities in
real space (see figure) as described for a typical ruthenium dioxide altermagnet [2,3,4,6].  

In the second part of the talk, I will discuss theoretically proposed unconventional and promising
applications of altermagnetism in spintronics, including giant magnetoresistance and anomalous
currents [3-7]. I will explain that the recently reported unconventional anomalous Hall current in
ruthenium oxide provides experimental evidence for the theoretically predicted altermagnetic
effect [3,6,7]. Finally, I will discuss emerging avenues for the study of altermagnetism [2].
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