2020 2023

negative muon spin spectroscopy for ion diffusion measurements
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In order to study ion diffusion in solids, a positive muon spin rotation and

relaxation (muSR) technique has been developed through the observation of the fluctuating internal
nuclear magnetic filed caused by ion diffusion. However, positive muons also start to diffuse at
high temperatures in any solids, leading to difficulty to extract information on ion diffusion. On
the contrary, a negative muon implanted into solids is captured by nuclei so as to form a muonic
atom. Such muonic atom is immobile up to the decomposition temperature of the solid, besides the
negative muons captured by diffusing ions. Therefore, when both positive and negative muSR provide a
dynamic behavior with a similar thermal activation energy, it is evidenced that not muons but ions
are diffusin?. Using such complementary mu+-SR techniques, we have studied diffusion species in
three typical electrode materials for Li-ion battery and found that Li is more mobile than positive
muon.
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