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Elucidating novel physical properties in the coexisting phase of magnetic order
and superconductivity

Murai, Naoki
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The discovery of high-Tc superconductivity in iron-based superconductors
(FeSCs) has marked the beginning of a new era in superconductivity research. Many of the properties
in FeSCs arise from an interplay of spin, orbital, and lattice degrees of freedom. A fundamental
challenge in this context is to understand how such a complex interplay gives rise to emergent
phenomena in FeSCs. Here, we performed extensive inelastic x-ray and neutron scattering studies that
allow one to investigate the dynamical aspects of spin and lattice degrees of freedom. The results
obtained in this study include (1) the effect of magnetism on phonon dispersion, (2) the observation
of the multiple superconducting gaps in the neutron scattering response, and (3) the
three-dimensional intensity modulation of the dynamical spin susceptibility and its relation to the
Fermi surface nesting. Our work highlights the potential to use x-ray and neutron spectroscopy to
investigate the complex electronic state of FeSCs.
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