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Novel topological excitations and quantum liquid phases in magnets
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Developing and applying large-scale numerical methods for S=1 quantum
magnets, we have clarified novel topological excitations and their microscopic structures on the
lattice beyond the frameworks of homotopy and field theories. In particular, we have found the
expansion of the core region of non-Abelian topological excitations in antiferroquadrupolar order
(antiferromagnetic spin nematic phase). We have also found a novel intensity of correlations in
momentum space in the low-energy region due to the dynamics of Z2 topological point defects (Z2
vortices) in ferroquadrupolar order (spin nematic phase). In addition, we have constructed
symmetry-protected topological magnon systems categorized as quantum liquid phases by extending the
concept of topological insulators to magnets.
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