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Systematic experimental study of space-charge-induced beam instability in
next-generation hadron accelerators using a compact ion-trap system

Okamoto, Hiromi
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* S-POD”  Simulator of Particle Orbit Dynamics

A systematic experimental study is made of the so-called “ space-charge
effects” induced by the strong Coulomb self-field potential of an intense hadron beam in a
next-generation accelerator. The unique ion-trap apparatus “ S-POD” (Simulator of Particle Orbit
Dynamics) developed at Hiroshima University is employed for this purpose. S-POD provides a many-body
dynamical system (non-neutral plasma) physically equivalent to a relativistic charged-particle beam
and thus enables us to explore various space-charge effects in a local tabletop environment. We
have clarified the fundamental mechanism and parameter-dependence of coherent resonance instability
driven by the space-charge potential and by weak imperfection fields. A prototype of a multipole ion
trap has also been designed and constructed for the future study of beam stability under the
influence of strong external nonlinearities.
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