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High-intensity beam tests in the CERN Proton
Synchrotron
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A study campaign to identify potential limitations at highest intensities has been performed in the Proton
Synchrotron (PS) in view of future requirements for fixed-target beams at CERN. Previous explorations of the
maximum intensity date back more than two decades, and they required two injections from the PS Booster
(PSB) with a long flat-bottom in the PS. This scheme resulted in unacceptably high beam loss. The limitations
in the PSB have been removed with the upgrades in the framework of the LHC Injectors Upgrade (LIU) project.
In combinationwith improvements to the PS RF systems, these upgrades enabled the acceleration ofmore than
4·1013 protons for the first time. Coupled-bunch instabilities during the first part of acceleration are mitigated
by a dipole mode feedback system. Additionally, careful adjustment of the working point at transition crossing
was vital for reducing beam loss. A barrier-bucket RF system with a wideband cavity introduces a gap in the
longitudinal distribution for the extraction kicker. The focus recently moved to evaluating the impact of beam
induced voltage in this cavity, as well as the residual population of the gap.
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