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Abstract

Increasing the duty of beam spill is one of the important issues in the slow extraction system. In the Main Ring of J-
PARGC, the spill feedback system combined with EQ and RQ magnet is used to smooth the spill. In this study, frequency
domain characteristics between the current of RQ magnet and the beam spill was investigated. As a result, the spill
intensity gain increases with the frequency, whereas phase shift decreases with the frequency. Also the transfer function
was derived, which is expected to be useful to obtain the best control parameter of the spill feedback system.
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Figure 2: A block diagram of the feedback program.
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Table 1: Design Parameters of EQ and RQ Magnets

HH EQ RQ

A 7H (mm) 80 80

figft (m) 0.62 0.62

= 22 6
e AEE (T/m) 2.6 @301 0.94 @400

A A

A&7 %A (mH) 8.8 0.65
R ECEE, (Hz) dc ~ 1k 40 ~ 10k
ATune (Horizontal) (A") ~ 1.06E-4 1.43E-5
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Figure 3: DCCT, EQ magnet, RQ magnet, and SPILL
waveforms in a slow extraction operation.
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Figure 4: Frequency response of the RQ power supply.
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Figure 5: Typical waveform at 1 kHz.
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Figure 7: Amplitude transfer (upper) and phase shift
(lower).
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Figure 8: Beam extraction simulation.
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Figure 9: Simulation circuit for transfer function.
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Figure 10: Simulation result.
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