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Lattice dynamics is an important content of condensed matter, which builds a fundamental quantum basis
for many physical properties, such as specific heat, thermal expansion, phase transition, thermal
conductivity, and so on. The coupling between lattice dynamics and charges, spins, and orbitals can lead to
the formation of novel matter states, such as superconductors, charge density waves, superionic state,
plastic crystal, etc. Among them, the superionic and plastic crystal states are intermediate between the
ordered crystalline state and the disordered liquid. Their crystal structures simultaneously have both long-
range ordering and short-range disordering characteristics. The coupling variation of sublattice dynamics
affects many physical properties of superionic and plastic crystal materials, including phase transitions,
heat transport, and ionic conductivity. In this report, I will briefly introduce the China Spallation Neutron
Source and neutron scattering techniques. Then, | will demonstrate that the lattice dynamics coupling
behavior in the superionic and plastic crystal materials correlates to lattice anharmonicity, strongly
impacting the order-disordering behavior in these novel matter states.
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