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Development of electron holography in consideration of a dynamical electron
diffraction for electromagnetic field analysis
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With recent improvements in the precision and sensitivitg of electron
holography, the effect of dynamical electron diffraction on the phase shift has become important. In
this study, we investigated the effect of dynamical electron diffraction on the phase shift in
electron holography. Holograms were recorded from a wedge-shaped specimen of single-crystal Si
around a Bragg diffraction condition. The results shows that an effective inner potential depends on
the direction of the incident electron beam, especially near the Bragg condition. The
characteristic phase shift was analyzed using dynamical electron diffraction theory (Bethe method).
When excitation error sg < 0, the gradient of the phase-shift is high. On the other hand, when sg >
0, the gradient of the phase-shift is low. Under an exact Bragg diffraction condition, the phase
shift jumps by 1 where the dark thickness fringes appear in the corresponding bright-field image.
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