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Form-factor of hollow electron beams in
Smith-Purcell radiation
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Hollow electron beams are actively studied now in view of their usage for high-intensity beam collimation at
the Large Hadron Collider in CERN [1, 2]. Besides, the intensively studied today beams with non-zero orbital
angular momentum (OAM) are also hollow. Usually hollow beams with OAM are described by Gaussian-
Laguerre or Bessel functions. Yet, as a first step, the ring-shaped constant or Gaussian functions can also
describe hollow beams. In our earlier paper [3] we have shown that properties of transition radiation are
very close for solid and hollow Gaussian beams. It means that transition radiation is not the best tool for
diagnostics of such beams.
Here we study Smith-Purcell radiation as a more promising type of radiation due to its sensitivity to the
transverse properties of the beam. We report the theory of Smith-Purcell effect, generated by electrons from
a metasurface, for which the theory can be constructed without additional problems [4, 5]. We consider the
two-layer structure of the hollow beam with the current density is constant inside each layer. This is because
the computer simulation of hollow beam dynamics performed in [6] has showed that the hollow electron beam
obtain such structure. We demonstrate that the form-factor for the layered beam strongly differs from that
for the solid beam, and based on that we propose a practical scheme for diagnostics of the internal structure
of hollow beams.
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