554645 55 240 oo+ 6 B oF HOR Vol. 46 ,No. 2
201242 H Atomic Energy Science and Technology Feb. 2012

58 it 3R = - 1R 7B BY AR 912 45 4= W i 33

= 3=1.2 EoEH2 E . 2 v
oL, RER 9%7%% 9?5()’
Lo gUIHE TR 5 B DR pe  Wde Gk 4300705
2.0V T2 TR B S TRA TP M 545006)

DL JE I g 3 B AL i 0 3 v AY K-V (Kapchinskij-Viadimirskij) 43 4 55 7 38 0 ], 51 A4 I & /Y
T A% 5% eR B 00 220 1 52 B » B8 43 BT T8 T PO R S A AR R Bl AT . X R TR
Rl (] R, B L Y PR R R B R o O vk . BRI AR ) 45 2R ) Mamdani $E R 48, HoMa L AE N
P A 7 L PR B Sh IR R B . RO BORIAR P T R 0 M TR RS E k. T B4R B AR
SR TR AR b i A 2 AR B R T s R T YA L T 2R AR I BR TR R A )
B BT AR AR R R v o AR 45 i T 3 LA S A8 T A B T L 4 T AR R R G R R ARG
R T IREEZIEMA.

SRR BRI S T O S W R AR 5 - TR T s BOR 4
FE 4 %S :0415.5; TL501 XHERFRERL A XEHES:1000-6931(2012)02-0223-06

Control of Beam Halo-Chaos Using Fuzzy Logic Controller
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Abstract; Considering the ion beam with initial K-V distribution in the periodic focusing
magnetic filed channels (PFCs) as a typical sample, a fuzzy control method for control-
ling beam halo-chaos was studied. A fuzzy proportional controller, using output of fuzzy
inference as a control factor, was presented for adjusting exterior focusing magnetic
field. The stability of controlled system was proved by fuzzy phase plane analysis. The
simulation results demonstrate that the chaotic radius of envelope can be controlled to
the matched radius via controlling magnetic field. This method was also applied to the
multi-particle model. Under the control condition, the beam halos and its regeneration
can be eliminated effectively, and that both the compactness and the uniformity of ion
beam are improved evidently. Since the exterior magnetic field can be rather easily
adjusted by proportional control and the fuzzy logic controller is independent to the

mathematical model, this method has adaptive ability and is easily realized in experi-
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ment. The research offers a valuable reference for the design of the PFCs in the high-

current linear ion accelerators.
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fuzzy control
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Fig. 2 Single scroll chaotic attractor of envelope
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Fig. 7 Evolution of transverse motion radius of ion
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