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SCATTERING STUDIES OF LATTICE ANS SPIN DYNAMICS IN MATERIALS

Abstract: Many scientific and technical challenges require materials with structural, transportation, electronic, and
magnetic properties tailored to specific applications. Knowledge on fundamental excitations in materials is critical
to understand many of these physical properties. Inelastic neutron scattering, neutron diffraction, and inelastic X-
ray scattering are valuable tools to measure the lattice and spin dynamics in materials with exotic vibrational prop-
erties, including spintronic materials, thermoelectrics, negative thermal expansion material, fast ion conductor, and
low-dimension materials. Anharmonic phonon dynamics arises from various mechanisms in these materials, such as
phonon-phonon, electron-phonon, and magnon-phonon interactions. Understanding these fundamental interac-
tions not only helps us better understand the existing materials but also provides profound insights on engineering
novel functional materials with transformative impacts and uncovering new physics.
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