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Theory and simulation of ECE

We discuss the two-stream instability of positron and proton beams caused by the electron cloud from the viewpoint of theory and simulation.  The plasma frequency which characterizes the two-stream instability is that of oscillation of electrons in the beam electric field.  In the language of accelerator physics, the electron cloud induces a wake field for the beam.  The wake field has a resonator frequency corresponding to the plasma frequency.  The instability is analyzed by the wake field. The two-stream instability is considered as an excitation of beam coherent modes.

The instability is analyzed by computer simulations in which electron cloud and beam are represented by macro-particles.  We show that coherent modes are excited by the interaction of beam and electron cloud in the simulations.

