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DEVELOPMENT OF A BEAM DYNAMICS SIMULATOR “S-POD”
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Abstract

A non-neutral plasma trap system, which is called “S-POD (Simulator for Particle Orbit Dynamics)”, has been

developed to investigate various collective effects in space-charge-dominated beams.

S-POD is designed and

constructed on the basis of the idea that a charged-particle beam propagating through a periodic magnetic lattice is
physically almost equivalent to a single-species plasma confined in a radio-frequency quadrupole trap (Paul trap). The
main components of this tabletop apparatus include a “multi-section” Paul trap, AC and DC power supplies, an
ultrahigh-vacuum system, an ion source, plasma diagnostic systems, and a laser cooler for the control of plasma density.
In the present paper, brief descriptions are given of these components, how S-POD works, and a recent result of

coherent resonance experiments.
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