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Neutron scattering is one of the most powerful tools to elucidate dynamical nature of
quantum spin systems. Utilizing this advantage, we are exploring intriguing quantum
phenomena in various quantum magnets.
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Topological nature of quantum systems is widely and
intensively studied recently, exemplified by the topological
insulators in electron systems. Recently, we searched for
such topological phenomena in magnetic excitations and
found the topological triplon excitations in quantum dimer
antiferromagnet Bi,CuSi,OgCly,.  Using neutron inelastic
scattering, we confirmed that the model Hamiltonian
describing this material is almost identical to the Su-
Schrieffer-Heeger model, which is for 1D topological
insulator. This way, we found a very intriguing topological
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magnetic excitations in quantum magnet. Fig. 1: (a, b) Neutron inelastic scattering spectrum of
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Another recent topic from our research activities is the observation of long-range magnetic order in quasicrystal.
Quasicrystal is a solid with long-range positional order (evidenced by Bragg reflection), nonetheless with rotational
symmetry that is incompatible with translational invariance. Presently, such an intriguing spatial order
(quasiperiodicity) is understood as a projection of higher-order periodic structure to our 3D space. Assuming that
we have spins on such quasiperiodic lattice, can we have magnetic order? This is the controversial question since
the discovery of quasicrystal in 1982. Just recently, we discovered clear evidence of ferromagnetic long-range order
in Au-based magnetic quasicrystal, finalizing the controversy. In addition, this finding opens a new topic, a magnetic
order in quasiperiodic systems. Active research is on going.
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