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Abstract

The scheme for the reduction of the oscillation amplitude of an off-axis injected beam by a ultra-fast quadrupole kicker
is proposed. The injection scheme with a quadrupole kicker magnet is already proposed and tested, however, a quadrupole
kick excites a quadrupole oscillation of a stored beam and further development of the scheme is not performed. Contrary
to magnets of which kick has time constant of hundreds nano seconds, the quadrupole kicker of TEM mode stripline type
of which time constant is nano seconds is proposed to reduce the number of bunches that suffers the quadrupole kick. The
kicker is designed based on the ultra-fast quadrupole/dipole variable field kicker that is proposed at SPring-8, and show
the designed performance at the beam test. Recently, advanced undulators that produce nonlinear kick are installed to the
SPring-8, and the injected beam with large oscillation amplitude suffers the nonlinear kick and lead to the reduction of
the injection efficiency. With the above scheme, the effect of the non-linear kick is expected to be reduced by the reduction

of the amplitude of the injected beam.
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Figure 1: Amplitude reduction by fast quadrupole

kicker. Injected beam is kicked by the quadrupole kick
of which pulse length is 12ns in full width for the kicker
in this report.
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Figure 2: Ultra-fast quadrupole kicker. Three forth of
outer conductor is removed in the figure and kicker
length is shortened from actual length to show the full
structure.

Figure 3: Cross sectional view of the kicker and electric
field direction with positive potential on striplines.
Arrows are showing the direction of the field, not its
strength.
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Figure 4: Horizontal electric field distribution in
horizontal plane for several values of the pole width
(“wpole” in Fig. 3). Applied voltages on striplines are -
V.
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Figure 5: Electric field strength distribution. Applied
voltages on striplines are +1V.
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Figure 6: Transverse wake field. Bunch length is Smm
(rms).
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Figure 7: Tracking for normal injection scheme with
injected beam with, and without multiple scattering at
septum magnet (left and right, respectively) [6].
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Figure 8: Reduction ratio of 95%-emittance for the kick
at several amplitude x; with kick strength (Kick ratio 6
/8y). The definitions of x, 6, and 6 are shown in Fig. 1.
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Figure 9: Reduction ratio of 95%-emittance and
quadrupole strength. Maximum kick strength of the
kicker is 0.045/m for drive voltage of 50kV and length
0.9m.
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Figure 10: Linear tracking result for (A), (B) and (C) in
Fig. 8 and 9.
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