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Development of field-emission low-energy electron diffraction apparatus for
complex surface structures

Mizuno, Seigi
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Low-energy electron diffraction apparatus using field emission gun has been
developed. The electron beams were emitted from tungsten tips those were sharpened by chemical
electro-polish and field-assisted gas etching. The field-assisted gas etching was done in the
ultra-high vacuum chamber using oxygen, nitrogen and water vapor, and the tip apexes were atomically

sharpened. These tip apexes could emit electron beams at low energies with small opening angles,
and the beams were focused on the sample surfaces using magnetic lenses. The diffracted electron
beams were measured by microchannel plate. The spot sizes of obtained diffraction patterns were
smaller (40%) than those of the conventional apparatus. The origin of sharpness of the developed
apparatus is high coherence length of the field emission beams. It demonstrates that the new
apparatus opens up a way to analyze very complex surface structures.
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