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Abstract 

We have designed and constructed a compact non-neutral plasma trap system to study various collective effects in 
space-charged-dominated particle beams. The tabletop apparatus is called “S-POD (Simulator for Particle Orbit 
Dynamics)” that consists mainly of a radio-frequency quadrupole trap, several diagnostic systems, a vacuum system, a 
data-taking computer, and a number of AC and DC power supplies for control of the plasma confinement potential. In 
the present experimental study, S-POD is employed to demonstrate the existence of linear and nonlinear collective 
resonance stopbands that depend on various machine parameters. To simulate lattice-dependent effects on the stopbands, 
we apply periodic perturbations to ion plasmas and confirm the excitation of additional resonances. We also observe the 
shifts of stopbands caused by the collective space-charge force.  
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