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Construction of multidimensional microstructure evaluation system and direct
observation of magnetic textures
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In this study, a small-angle electron diffraction method with an angular
resolution ranging from 10-2 [rad] to 10-7 [rad] was realized by controlling the electron-optical
lens system using a conventional transmission electron microscope. We succeeded in constructing a
multidimensional microstructure observation system that can acquire small-angle electron diffraction

patterns, Lorentz TEM images, and structural dark-field images from the same region. This system
was developed for manganese oxides, ferromagnetic martensite materials, and hexaferrite materials.
In these materials, the magnetization distribution of magnetic microstructures such as magnetic
textures were clarified. The formation mechanism of the magnetic textures was also clarified from
the magnetization distribution of the magnetic texture, the response to an external magnetic field
and temperature, and the crystal orientation dependence.
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