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lon diffusion in solids clarified with quantum beams and application to
electrochemical devices
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lon diffusion is solids is a basic principle behind an operation of
batteries. However, it is extremely difficult to determine a reliable diffusion coefficient of Li
and Na ions in electrode materials, particularly for cathode materials due to the presence of
paramagnetic moments. We have therefore attempted to measure a diffusion coefficient in such
materials with a muon spin rotation and relaxation (muSR) technique, because muSR can detect a
slight deviation of internal magnetic fields in solids caused by Li (Na) diffusion. As a result, we
have successfully obtained diffusion coefficients of Li and Na ions in electrode and electrolyte
materials using powder, electrode sheet, and film samples.
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