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Abstract
In this talk, I will present our group’s recent research activity in addressing quantum
materials’ magnetic properties. Two topics will be covered after a brief introduction to
our scattering spectroscopic methods. The first topic is about magnetism in Fe-based
superconductors. Via a composite of polarized Raman and spin-polarized inelastic
neutron scattering experiments, we find that magnetic interactions play a major role in
defining the materials’ so-called nematic phase behaviors. The low-energy manifestation
of the magnetism is furthermore shown to be best captured by a multi-band and multiorbital understanding of the itinerant electrons with significant spin-orbit coupling.
In the second part, I will present about an inelastic neutron scattering experiment for
detecting a new type of Dirac points in the magnon bands of a 3D antiferromagnet,
Cu3TeO6. These Dirac points are the limiting case of nodal lines with nontrivial Z2monopole charge recently proposed in theory, and they are new to the zoo of
experimentally observed topological band crossings. The highly-interconnected spin
network of Cu3TeO6 is essential to the success of our experimental observation, because
it strongly suppresses quantum fluctuations. The implications of our results will be
discussed.
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