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Fig. 2 Horizontal and longitudinal beam halo—chaotic motions produced by strong stream particle beam
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Fig. 3 Complexity of the beam halo—chaos phase diagram
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Fig. 8 Dependence of beam halo intensity on mismatch factors
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Fig. 9 Evolution of the filamentous and helical structures of longitudinal beam halo over time
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Fig. 11 Main control methods of beam halo—chaos
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Complexity of beam—-halo chaos, the control methods and applications

FANG Jinging

Department of Nuclear Technology Applications, Institute of Atomic Energy Science, Beijing 102413, China

Abstract The beam transmission system in a particle accelerator is a complex network composed of many electromagnetic focusing units
as nodes. The intense current particle beam in the beam transmission network system(BTN) can produce its own special halo chaos, as a
unique flower in the complexity science garden. It is an extremely important subject of concern. The complexity, the physical mechanism,
the control methods and the practical applications of this special beam=halo in the chaos kingdom are reviewed in this paper.

Keywords strong particle beam; beam transport network; complexity of heam halo—chaos; physical mechanism; control methods
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