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Abstract

The motion of acharged particle beam which consists of V particles can be described by atrajectory on 6 N dimension
phase space. Since an actual beam contains enormous number of particles, for example N ~ 4.8 x 10® electronsin an
Energy Recovery Linac, degree of freedom in a simulation and a theoretical analysisis reduced using an approximation.
A macro particle model, which does not depend on the symmetry in the beam, is versatile method to describe it. In this
paper, the relationship between the number of macro particles and the reproducibility of the beam isreported. The effects
of number of macro particles are to reduce the resolution in the phase space, and to extend distances between particles.
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