Q)]
2021 2023

Advanced In-situ Observation of Electromagnetic Fields Using Transmission
Electron Microscopy

Akase, Zentaro
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In this study, a high-performance CMOS camera, which has recently achieved a
technological breakthrough in the field of transmission electron microscopy, was applied to an
in-situ observation method of magnetic domain structure change (Lorentz microscopy under a dynamic
magnetic field) originally developed by the principal investigator to significantly improve data
quality. Specifically, continuous electron microscopy data with high resolution and high frame rate
can now be obtained, and details of the interaction between lattice defects such as grain boundaries
and dislocations and the driving magnetic walls can be recorded for the first time. We also
pioneered peripheral techniques for electromagnetic field analysis that take advantage of the
characteristics of high-speed cameras, such as linking with visualization of magnetic fields using
intensity transport equations and time-resolved evaluation of electric field fluctuations using

electron holography.
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