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Development of beam handling techniques using bent crystal channeling
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Since bent crystal channeling was first predicted, beam deflection
techniques using this method have been studied mainly for high-energy positively-charged ions,
because the magnetic field strength that corresponds to the beam deflection angle exceeds that
achieved by superconducting magnets, and because this technique can be applied to beam splitters.
Such studies have recently been extended to electrons with GeV energies. The purpose of the present
study is to investigate this phenomenon in the lower-energy region, where multiple scattering and
quantum effects become dominant. A 255 MeV electron beam was supplied from the SAGA-LS linac, and a
40 micron thick Si crystal was employed as a target. The (111) planes were bent with a radius of 29
mm due to a quasi-mosaic effect. The angular distribution of electrons transmitted through the
crystal was observed using a screen monitor. Ten percent of the incident electrons were deflected by

1.4 mrad, which was also reproduced by simulation.
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