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Nano-level imaging of spin states by utilizing diffraction effects on inelastic
electon scattering
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The purpose of this study is development of element-selective spin state
analysis with crystalline size required as small as 10 nm. We expect the developed method will be
applied to nano-level imaging of spin states in spintronics materials. We _consider the acquisition
method of electron magnetic circular dichroism (EMCD) and electron magnetic linear dichroism (EMLD).

On electron magnetic linear dichroism (EMLD), a significant spectral difference is obtained from a
spinel-type oxide with largely spin-polarized. Electron magnetic circular dichroism with a specially
designed EELS aperture is not realized, due to instability of the experimental apparatus. Through

statistical analysis on measured Fe L2,3 EELS data, we confirm atomic plane resolution EMCD, which
was theoretically proposed before the measurement. This means that we accomplish spin-state analysis
with required sample crystalline size smaller than 10 nm.
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