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Studies of the production of electron vortex beams and their interaction with chiral
materials
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1) Forked gratings and spiral zone plates for electron beams were nano-fabricated
and introduced into electron microscopes. We confirmed that a spiral zone plate introduced into the conden
ser lens system of an electron microscope produced an electron vortex beam carrying an orbital angular mom
entum of 90h. 2) Young"s double slit experiment was conducted using two electron vortex beams with differe
nt orbital angular momenta. It was confirmed that the two electron vortex beams are interfered with each
other irrespective of their orbital angular momenta. 3) We confirmed that a forked grating transfers not o
nly linear (transverse) momentum but also orbital angular momentum. 4) Electron vortex beams were illumina
ted to nano particles deposited on graphene and Si3N4 thin files to study the manipulation of the nano par
ticles using the electron vortex beams.
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A vortex wave is introduced.
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