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As a collective quasiparticle excitation of the magnetic order, spin wave can propagate in both conducting and
insulating materials with little dissipation. Magnetic material with non-trivia magnetic texture provides a unified
information memory and processing platform. We demonstrate that, in the presence of Dzyaloshinskii-Moriya
interaction, an antiferromagnetic domain wall acts as a spin wave polarizer or a spin wave retarder. Based on the
same principle, the spin wave driven domain wall motion in antiferromagnet also strongly depends on the linear
polarization of the injected spin waves. Utilizing this interplay between the spin wave and the magnetic textures,
we construct a universal spin wave logic gate, which can realize all unary and binary logic operation in one
single hardware structure. Based on the universal spin wave gate, we illustrate a full functional spin wave
computer.

Apart from its capability in manipulating spin waves, magnetic textures can also be applied in other fields, such
as energy and neuromorphic computing. We will illustrate an example of realizing solid state energy storage
based on topological magnetic texture, and an example of constructing a Hopfield neural network based on
magnetic texture with stripe domains.
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