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BUCKET-BY-BUCKET BEAM HANDLING
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Abstract

Ultra-fast dipole / quadrupole field variable kicker was developed for bucket-by-bucket handling of a beam and
tested with a 1GeV electron beam from the SPring-8 linac. The kicker produces dipole field to quadrupole field by
changing the driving voltage and polarity. The kicker was tested with 50kV pulse generator and the high kick field was
expected in the kicker. For dipole kick, the kicker does not impose the horizontal aperture
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Figure 1: Cross sectional view and electric field of the
kicker. Top: Dipole kick with opposite polarity drive
pulses, and bottom: Quadrupole kick with same polarity
drive pulses.

—

g0 " Dipole Kick

—_—— = -

V,=+1V |

AT ~

Quadrupole
Kick

Horizontal Position [mm]

Figure 2: Calculated horizontal electric field distribution
in the kicker. Voltage of the right hand side electrode is
fixed to 1V, while the voltage of the right hand side
electrode is varied from -1V, 0, and +1V. The same
amount of the kick from magnetic field is also exist.

Figure 3: Inner view of kicker (end plate is removed).
Stripline electrodes and ceramics rods supporting them
can be seen.
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Figure 4: External view of the kicker on X-Y (H-V) stage

installed in L3 beamline for beam test. N-type
feedthrough ports are for the damping of wake and
monitoring signals.
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Figure 5: Output of the kicker for short input pulse.
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Figure 6: Calculated kick of the kicker for the short input
pulse of 0.3ns FWHM in Fig. 5.
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Figure 7: Output of the kicker for high voltage input of
45KkV (setting of the pulse generator is 50kV) for 2m long
cable (solid line) and 25m long cables (dashed line: range:
-6.5ns to 12.5ns). The source of the ringing observed at
20- 25ns for 2m cable is not known.
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Figure 8 : Driving schemes for quadrupole kick (left) with
same polarity pulses and dipole kick (right) with opposite
polarity pulses produced with shorted cable.
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Figure 9: Signal of an antenna in Fig. 8 showing positive
pulse (earlier one), and reflected and inverted pulse (later
one).
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Figure 10: Beam test setup. Position of kicked beam was
measured with the screen at 8.2m downstream.
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Figure 11: Inside of the collimator. Left and right movable
blocks connected to stepping motors produces variable
size diamond shape aperture between them.
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Figure 12: Example of the observed beam profile
(negative image) at the screen monitor for single pulse
generator.
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Figure 13: Measured single electrode kick (marks) with
calculation for +45kV (dashed line). Collimator aperture
is +/- 0.75mm.
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Figure 14: Measured quadrupole kick (marks) with

calculation for two +40kV inputs (dashed line).
Collimator aperture is +/- 0.75mm.
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Figure 15: Measured dipole kick (marks) with calculation
for -35kV and +31kV inputs (dashed line). Pulse
generator voltage settings were +50kV (for reflection) and
+40KkV, respectively. Collimator aperture is +/- Imm. Peak
electric field is 3.8 MV/m and total kick field is 7.5
MV/m including magnetic field.
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Figure 16: Vertical beam position dependence of
horizontal and vertical kick.
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Figure 17: Kick timing width. (0): single electrode kick,
(x): dipole kick.
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Figure 18: Multi-stage kicker wide horizontal aperture.
Left: narrow horizontal aperture kicker limits the number
of stages by interrupting non-kicked beam. Right: Wide
horizontal aperture multi-stage kicker for large kick angle.
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