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Control of Beam Halo-Chaos Using Fuzzy Logic Controll
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Abstract Considering theion beam with initial K-V distribution in the periodic focusing magn
etic filed channels (PFCs) as atypical sample, afuzzy control method for controlling beam hal
0-chaos was studied. A fuzzy proportional controller, using output of fuzzy inference as a cont

rol factor, was presented for adjusting exterior focusing magnetic field. The stability of controll
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ed system was proved by fuzzy phase plane analysis. The simulation results demonstrate that t

he chaotic radius of envelope can be controlled to the matched radius via controlling magneti

c field. This method was also applied to the multi-particle model. Under the control conditio

n, the beam halos and its regeneration can be eliminated effectively, and that both the compact
ness and the uniformity of ion beam are improved evidently. Since the exterior magnetic field ¢
an be rather easily adjusted by proportional control and the fuzzy logic controller isindepende

nt to the mathematical model, this method has adaptive ability and is easily realized in experime
nt. The research offers a valuable reference for the design of the PFCsin the high-current linea
r ion accelerators.
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