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High Intensity Charged Particle Beams in Particle Accelerators
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Abstract

Essential aspects of beam physics in high intensity and high energy circular accelerators are de-
scribed. Main issues such as tune spread, nonlinear resonances, and halo formation associated with
space-charge effects are discussed. Typical coherent instabilities which had been the primary objec-
tions to upgrading the KEK 12 GeV proton synchrotron are introduced.
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Fig. 1 Beta functions and momentum dispersion function

for one super periodicity.
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Fig. 3 Typical 4th-integer resonance.
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Fig. 8 Halo formation induced by nonlinear resonances.
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Fig. 9 Temporal evolution of the head-tail Instability as a function of beam intensity and head-tail phase y.
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Fig. 10 Pulse shapes near the transition energy.
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