il

k=S
P

2
e
S
=
v
2.
2
5
3
«
5!
g
S
g
<

dnoin ows WSS SR ST

70

1E % m % % Sato Group

HiZE T —< Research Subjects

RIS B B BRI R HISR

Macroscopic quantum phenomena in quantum magnets
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Magnetic structures and dynamics of quasiperiodic magnets
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Nonequilibrium steady state of flowing spins
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Development of new neutron scattering techniques
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Topological triplon bands in quantum dimerized antiferromagnet BayCuSizO6Cl
observed by inelastic neutron scattering
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Geometrical arrangement of spins and their interaction bonds in
magnetic materials is one of the decisive factors for their magnetic
states. We are interested in nontrivial magnetic ground states and
excitations originating from the crystalline symmetry and its breaking, as
well as those in the quasiperiodic magnets where spin arrangement loses
apparent translational invariance. Representative examples of our recent
findings include observation of nonreciprocal magnons in a magnet
without inversion symmetry, confirmation of topological triplon bands in
a quantum dimerized antiferromagnet with screw axis, and observation
of long-range magnetic order in an icosahedral quasicrystal. Those
results have been obtained by maximal utilization of neutron scattering
technique, being our primary investigation tool. To further advance this
technique, we are also working on the development of novel neutron
scattering methods, including inelastic spectrum retrieval using energy-
dependent diffuse scattering measurement, and improvement of large
curved two-dimensional neutron detector for efficient magnetic structure
analysis.
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Calculated triplon band dispersion based on the spin model, and similarly calculated ficti-
tious magnetic field shown by the arrows




