(®)
2012 2014

Establishment of the basis of laboratory accelerator physics

Okamoto, Hiromi

13,700,000

It is possible to show that the collective motion of a charged-particle beam in a
modern accelerator is physically almost equivalent to that of a non-neutral plasma confined in a compact
trap system. Making use of this fact, we developed novel tabletop apparatuses for the systematic
experimental study of intense beam dynamics. The developed trap systems have been employed to explore
several fundamental issues including coherent resonance instability in high-density hadron beams, the
effect of resonance crossing, mismatch-driven halo formation processes, etc. Through a number of
systematic measurements, we revealed the parameter-dependence of resonance stop bands in a few typical
beam-focusing lattices and the rate of particle losses during integer-resonance crossing. We also
succeeded in reproducing the mismatch-induced beam halo and examined the condition of halo generation.
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