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Abstract: Two-stream instabilities in intense charged proton beams,

described self-consistently by the nonlinear Vlasov-Maxwell equations, are

studied using a 3D multispecies perturbative particle simulation method. The

newly developed beam equilibrium, stability, and transport (BEST) code is

used to simulate the electron-proton two-stream instability, which was

theoretically predicated and experimentally observed in proton machines such

as the Proton Storage Ring (PSR) when a small population of (unwanted)

electrons is present in the system. Simulation results for a parameter

regime characteristic of the PSR experiment are compared with analytical

results and experimental observations. In general, simulations show that the

instability threshold decreases with increasing fractional neutralization,

and increases with increasing axial momentum spread of the beam particles.

Simulations for the nonlinear phase of the instability have also been

carried out.

