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Abstract

A transverse feedback for betatron oscillation is now an indispensable device for stabilization of beam instabilities and
fast damping of excited betatron oscillation. However, if the gain of an usual feedback system with single BPM is
increased to some level, the feedback becomes unstable by itself and drives the betatron oscillation. In this report, the
analysis of the instability of transverse feedback systems and its intuitive explanation is described. Then the new method

of feedback with multiple BPMs is proposed to increase the gain further beyond this limit.
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Figure 1: Layout of single BPM feedback.
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Figure 2: Multiple BPM feedback.
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Figure 3: 9 turn (9-tap) FIR filter coefficients to calculate
kick.
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Figure 5: Response of a beam to a pulsed kick at 0-th turn.
Gain G is shown with the damping time measured with turn.
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Figure 6: Beam response for external force with simulation
(top) and with Eq. (33) (bottom).
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Figure 7: Coefficients of FIR filter a,, for calculation of
kick from position data of four BPMs. The location of
BPMs are shown with the relative tune from the kicker.
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Figure 9: Tune response of the gain of FIR filters.
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Figure 10: Tune response of the phase of FIR filters.
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Figure 11: Response of a beam to a pulsed kick at 0-th turn.
Gain G is shown as the inverse of the damping time
measured with turn.
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Figure 12: Beam response for external force with
simulation (top) and with Eq. (33) (bottom).
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