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Off-axis electron holography is an interference technique used in transmission electron microscopy
(TEM) to detect the phase shift caused in an electron wave by magnetic and electric fields at a nanoscale
level. In recent years, off-axis electron holography has been widely used for the study of magnetic
materials and semiconductor devices. The use of off-axis electron holography in combination with
tomography, i.e. electron holographic tomography, is considered to be promising for studying
three-dimensional magnetic and electrostatic fields. However, electron holographic tomography is a
laborious, time-consuming task, because many holograms must be obtained by manual TEM operations,
and sophisticated image-processing techniques such as phase reconstruction, image alignment and 3D
reconstruction are required. In addition, 3D reconstruction has a serious issue in that a *missing wedge’
exists in the Fourier space due to the limitation on the angular range

We demonstrated quantitative electron holographic tomography for the latex sphere as a simple
example. We found that, for performing potential profiling in the presence of a missing wedge, the region
of interest should ideally be aligned perpendicular to the rotational axis. Although the simple object is
applied, the present study provides important implication for further exploring electron holographic
tomography.

In addition, based on this study, we fabricated and characterize a core-shell type nanoporous metal. A
novel gold decorated nanoporous copper (Au@NPC) core-shell composite fabricated by a facile in situ
hydrometallurgy approach was presented. The resulting inexpensive core—shell nanostructure exhibits
significant electrocatalytic activity.




