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Abstract

Mode-coupling instability, or strong head-tail instability, is the single bunch instability that limits stored bunch
current of electron storage rings. The instability is controlled by conventional transverse feedback that controls center-
of-mass motion of bunches, and the bunch current reached by the feedback up to several times more. However, the
increase of the gain of feedback leads to the instability of feedback itself and further increase of the bunch current is not
easy. To overcome this situation, we propose the head-tail feedback that controls head-tail motion of bunches with a
head-tail kicker that proposed by the author before, and a head-tail position detector that proposed in this report.
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Figure 1: Head-tail motion, center of mass (CM) kick, and
head-tail kick.
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Figure 2: Center-of-mass (CM) feedback and head-tail
feedback for hybrid filling.
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Figure 3: Head-tail motion detection circuit.
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Figure 4: Signal from a BPM electrode for bunch length
3.3ps (r.m.s.).
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Figure 5: Position and angle (head-tail) signals at “A” in
Fig. 3.
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Figure 6: Signals at “B” in Fig. 3; dif_x_position:
So(t)dS,(t)/dt, dif_x_angle: S;(t)dS,(t)/dt.
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Figure 7: Signal at “C” in Fig. 3; dif_x_position: <
So(t)dS,(t)/dt> , dif_x_angle: < S;(t)dS,(t)/dt >.
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Figure 8: Signal for bunch length 10ps (r.m.s.) with 4GHz
LPF-1; corresponding to Fig. 5.
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Figure 9: Same as Fig. 8; corresponding to Fig. 6.
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Figure 10: Same as Fig. 8; corresponding to Fig. 7.
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Figure 11: Example of Head-tail kicker [4].
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Figure 12: Kick response for single wave of 2W power.
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Figure 13: Kick driven by 60 pulse train.
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Figure 14: Bunch motion with CM feedback at high gain
(shown with damping time). Bunch motions for damping
time less than 2T (two turns) shows growth of half-integer
like oscillation while original tune is 0.35.
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Figure 15: Amplitude growth of bunch motion with CM
feedback. Bunch current increases begins at 1670 turn and
ends at 3340 turn.
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Figure 16: Phase of head-tail oscillation relative to center
of mass oscillation.
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Figure 17: Amplitude growth for CM motion to head-tail
kick feedback.
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Figure 18: Amplitude growth for head-tail motion to
head-tail kick.
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