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Measurement of vortex beam phase by electron holography

Harada, Ken
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An optically zero propagation distance condition was realized in a
double-slit experiment by using a 1.2-MV field-emission transmission electron microscope.
Interference fringes composed of single-electron dots were controlled by using a novel optical
system and two electron biprisms as Interferometers. Using a V-shaped double slit, we observed
simultaneously the interference features under the pre-interference condition, interference
condition and post-interference condition of electron waves. This setup is similar to that of the de

Broglie’ s gedanken experiment. By identify which slit an electron has passed through and which
side of the electron biprism the electron has passed by, i.e. path information, we succeeded in
controlling the electron trajectory. We conclude that interference occurs when the path information
is not available, while no interference occurs when the path information is available. These results

suggest that interference is related to information.
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