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Abstract

A highly efficient energy kicker has been developed for longitudinal bunch-by-bunch feedback to suppress synchrotron
oscillation of a high-current single electron bunch, and to cure possible longitudinal multi-bunch instability if lower
beam energy is to be adopted for emittance reduction and electric power saving in a future upgrade plan of SPring-8.
Through the performance test using a prototype kicker, a new water-cooled copper kicker was designed and fabricated,
and it has been installed in the storage ring. The new kicker consists of three cells with each cavity length of 96 mm, its
resonant frequency of 1.65 GHz, which is 3.25 times of RF frequency of the storage ring, and low Q-factor of 4.2. In
beam kick test, the synchrotron oscillation amplitude of 0.64 ps was excited by kick voltage with CW modulation at
synchrotron frequency when RF input power was 132 W/3cells. The kick voltage evaluated from the experimental
result is 920 V/3cells. Shunt impedance of each kicker cell is estimated as 1.1 k. As we intended, the shunt impedance
per length is about three times higher than those of widely used waveguide overloaded cavity type kickers.
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Figure 1: Longitudinal energy kicker installed in the
SPring-8 storage ring
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Figure 2: Inner structure of a kicker cell.
One-half part is shown in figure.
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Figure 3: Calculated longitudinal wake impedance
of the energy kicker (red dots). Q-factor of 4.2 is
obtained by Lorentzian fitting process (blue line).
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Figure 4: Response to a single bunch beam. The beam
signal from the input port (a) and its FFT analysis (b).
Red and green curves show the measured and
calculated data, respectively.
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Figure 5: Diagram of kicker driving circuit
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Figure 6: Spectrum of synchrotron oscillation observed
at frequency of 2fgp+ f,, + f.
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Figure 7: Residual kicks to electron bunches adjacent
to the target bunch in bucket 0, measured by shifting
the kick timing in steps of 1 bucket (1.966 ns).
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Figure 8: Resonance curve measured by scanning the
modulation frequency of the kick voltage. Red dots and
blue line show the experimental data and fitted curve
by the equation (1), respectively.
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Figure 9: High power signals driving the kickers
measured at each input port of the three kicker cells.
The peak voltages were about 47 V and the input
powers were 44 W per cell.
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