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The development of advanced energy materials, such as

lithium-ion secondary batteries and fuel cells, is essential

for the widespread use of renewable energy. For next-

generation electrode materials with precisely controlled

structures, conventional electrochemical techniques

alone are insufficient to fully understand electrode

reactions, making an atomic-level understanding of

charge–discharge processes and local ionic dynamics

necessary.

Ionic motion in crystals is strongly coupled to the crystal

lattice and can be controlled by introducing defects and

lattice strain. Mechanical milling is a simple method to

introduce such defects, enabling control of ionic transport

as well as dielectric properties and structural phase

transitions.

Nuclear magnetic resonance (NMR) spectroscopy

provides a powerful tool to study ionic dynamics,

electronic states, and local structure, allowing

microscopic insight into ion diffusion mechanisms and

electro-chemical properties.
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