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Antiferromagnetic spintronics has emerged as a dynamic and rapidly evolving field within
condensed matter physics. Recent breakthroughs have revealed magnetic order in
momentum space, leading to the discovery of a novel magnetic phase that transcends
traditional ferromagnetism and antiferromagnetism: altermagnetism [1]. Altermagnetic
materials are distinguished by their unconventional spin-polarized band structures in
reciprocal space, which results from local sublattice anisotropies. This unique band
structure enables remarkable phenomena, such as the spin-splitter effect [2] and the
spontaneous Hall effect [3], while offering advantageous features for spintronic
applications, including spin-polarized currents and terahertz spin dynamics.
Furthermore, ab-initio electronic structure simulations, particularly density functional
theory, play a crucial role in accurately predicting the properties of altermagnets. This
talk will provide a comprehensive overview of altermagnetism and its implications for
spintronics, emphasizing its potential to transform the landscape of magnetic materials
and devices.
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