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Real Space Observation of Berry Phase by Electron Microscopy
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In condensed-matter physics, the Berr% phase is the origin of various novel
physical properties such as the Hall effects. However, there has been no direct observation of the
Berry phase in solids. In this study, we tried to visualize the Berry phase distribution in solids
in real space.

We have used Lorentz transmission electron microscopy (LTEM) to visualize the Berry phase
distribution on antiferromagnetic Mn3Sn, in which the Berry phase generates the giant anomalous Hall
effect. As a result, no contrast originating from the Berry phase was observed. The reason may be

that the energy of an electron beam with an accelerating voltage of 80-200 kV in LTEM is
significantly different from the energy of the momentum space where the Berry phase exists.
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