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Over the past decade, we have developed universal strategies (e.g. graded/varying strain,
surface/interfacial chemistry, non-equivalent superlattice) to artificially control materials’
symmetry and symmetry break for the emergent phenomena and functionalities, such as
magnetoelectric phase transition, ferroelectric meta-surface, and topological spin textures,
etc., which do not exist in their ground states. In this presentation, | will share with you one
universal strategy for the symmetry design that can be extended into a broad variety of
materials. We discover that broken space-inversion symmetry and accompanying “hybrid”
Dzyaloshinskii-Moriya interaction can be driven by a graded strain in a correlated oxides,
(La,Sr)Mn0O3. Such a symmetry design in this centrosymmetric ferromagnet results in the
stabilization of multiple topological spin textures (skyrmions, spirals, bimerons, etc) [1,2].
By further engineering the electronic and spin structures simultaneously, we observe that a
chiral magnonic edge state can efficiently propagate through the spiral nanochannels of
(La,Sr)Mn0O3 with a low magnetic damping at room temperature. The selective control of
spin-wave propagation prospects the potentials for fabricating nanoscale magnonics
devices with ultralow energy consumption [3,4,5].
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