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Abstract

A feedback control of the spill structure for the slow-beam-extraction from the medical synchrotron using a fast
quadruple and radio frequency (RF)-knockout (QAR method) is studied to obtain the designed spill structure. In addition
the feed-forward control is used so that the feedback control is performed effectively. In this extraction method, the spill
width of several ms are extracted continuously with an interval time of less than 1 ms. These controls are used to increase

spill intensity at beginning of the extraction after beam acceleration.

Beam simulation shows that a desired spill intensity

is obtained by operating the RF-knockout with a narrower frequency band for a longer time before the first extraction,
and a flat spill structure is obtained by the feed-forward and feedback controls.
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Figure 1: Timing chart of SX, RFKO, and FQ.
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Figure 2: Spills without RFKOI1.
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Figure 3: Spills with RFKOI1.
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Figure 4: Spills with FF control.
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Figure 5: Spills with FF and FB controls.
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