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Spin transport and catalytic reactions in the boundary regions
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A role of boundary is inevitable in functioning of materials and biological
substances. There, transfer of particles, energy and information across interfaces are essentially
important. Aiming to study these phenomena, such as spin, charge or ion transport and of catalytic
reactions, we developed applications of the ultra sow muon microscope (USMM). In preparation and
preliminary studies using conventional muon sources and complementary experimental methods as well as
theoretical works, we established principles to measure spin polarization of conduction electrons in
semiconductors, and Li-ion conductivity in materials for electrodes and electrolytes of all solid Li-ion
battery. We also found sensitivities of a muon to oxygen vacancy and hydrogen states in titania for
photocatalysts, and to electron transfer in proteins. These achievements strongly suggest potential of
USMM to promote a new academic field of science on muon in catalytic chemistry and birology.
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