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CURE OF LONGITUDINAL INSTABILITY BY ACCELERATION
VOLTAGE MODULATION BY REVOLUTION AT SPring-8

Takeshi Nakamura®, T. Ohshima, H. Ego, Y. Ohashi, K. Soutome, K. Tamura
JASRI / SPring-8, 1-1-1, Kouto, Sayo-cho, Sayo-gun, Hyogo, 679-5198, Japan

Abstract

Longitudinal instability appeared in low energy operation of the SPring-8 storage ring are suppressed by the
introduction of the synchrotron frequency spread with the RF voltage modulation by the revolution frequency.
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parameter symbol value unit
Current 1 100 mA
Revolution f 208.8 KHz
frequency

Acceleration f 508.58 MHz
Frequency RE )

harmonics h 2436

Max. acceleration v, 16 MV
voltage '

Energy E, 8 4 GeV
Energy . Radiation tE 41 34 ms
Damping time

Energy loss at arc U, 891 | 0.56 | MeV
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Figure 1. Circuit to create fyy + f; frequency signal.
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Figure 2: Frequency spectrum for A-station. Top: output
of IQ modulator. bottom: cavity pickup signal.
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Figure 3: Spectrum of synchrotron oscillation for
Vy.=4MV and V,=0(orange: single peak),
V,=0.5MV (blue: narrow double peaks), V,=1MV(green:
wide double peaks). Arrows show a peak for V=0
(1.5kHz) and two peaks for V,=1MV (1.3kHz, 1.7kHz).
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Figure 4: Beam spectrum. Top: 1=37.4mA, V,=0MV,
Vy=4MV. High synchrotron peaks at 620MHz are
observed. Bottom: [=99.5mA, V ,=1MV, V,=4MV.
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Figure 5: The timing of bunches taken by a dual sweep
type streak camera. The vertical and horizontal is the
timing and position in a ring of bunches, respectively.
The filling has intentional twelve gaps as seen and the
bunch current of part A is 1/2 of the bunch current of
the other part by the loss at injection.
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Figure 6: The results of simulation with equal spacing
116 bunches and V, and V, are the same as Figure 5.
The cavity HOM is assumed to have R/Q=2000 and
Q=300 at 910MHz. Several snapshot data are shown
for bunch timing.
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