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Recently, geometrical properties of materials (such as topology, symmetry and dimensionality) are considered as

key factors for realizing novel electronic functionalities. Usually, the behavior of electrons is controlled by the

external electric and magnetic fields. On the other hand, in materials with geometrically nontrivial orders, electrons

can experience giant “emergent” electromagnetic fields, and their effective use can dramatically change the way to

control electron dynamics. A typical example is magnetic skyrmion, i.e., vortex-like swirling spin texture with

topologically-stable particle character, which is known to host giant topological Hall and magneto-optical responses

arising from spin chirality mechanisms. Another example is altermagnets, i.e., antiferromagnets with broken time-

reversal symmetry, which realizes ferromagnet-like functional responses even without net magnetization. In this talk,

I will introduce recent advances in the development of such exotic magnetic materials and discuss their unique

functional responses [1-6].
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