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Abstract : The negative exponent function controller is proposed based on the strategy of controlling
halochaos, and a Kapchinsky-Vladimirsky (K-V) high-current ion beam through an accelerator
channel is studied using the particle-in cell procedure (PIC). Simulation results show that the halo-

chaos and its regeneration can be eliminated effectively, and the vacuum phase advance’s value can

be extended form 90° to 161°.
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Fig.1 Halo-chaos strength factor H versus time T’
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Table 1  The halo-chaos strength factor and the periods
which the halo-chaos can be controlled versus the vacuum

current phase advance

BRSO RR T
0, H The periods when the
halo is keeping zero
90°~115° 0. 00 0.0
116° 0.02 1..56
120° 0. 04 1.6
125° 0.08 4.6
130° 0.12 10..5
135° 0.16 12.5
140° 0..19 17-5
145° 0.:29 275
150° 0..39 36. 6
155% 0. 47 47.8
160° 0. 60 78. 6
161° 0.63 287.5
162° %% Out of control
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