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We have studied various mechanizms of beam halo formation and beam loss
generation in energy-recovery linacs(ERLs) by using simulations and measurements in order to safely
achieve a high-current beam that cannot be accelerated and transported in ordinary linacs. As a
result, we succeeded in demonstrating that the main cause of the beam loss in cERL is due to a new
halo formation mechanism, in which a longitudinal bunch tail arising at the photocathode is
transformed to a transverse beam halo due to transverse rf kicks from the accelerating fields of the

radio-frequency cavities. We also showed that the unwanted beam loss can be effectively reduced by
making use of a collimation system and that another cure is to reduce the bunch tail by changing the
photocathode material from the present GaAs to a multi-alkali that is known to have a shorter
longitudinal tail.
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