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Abstract

In Aichi Synchrotron Radiation Center (Aichi-SR), a pulsed sextupole magnet (PSM) system has been installed for
beam injection magnet in 2015. Since then, we have been developing the injection scheme with PSM which can only kick
the off-axis injection beam. However, it becomes clear that the stored beam is also perturbed by the PSM field. Turn-by-
turn beam diagnostic experiments indicated that the perturbation is excited by residual dipole kicks in the PSM. Magnetic
field measurements show the residual kick could be caused by an eddy current effect on a ceramic beam duct with thin

titanium coating inside the duct.
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Figure 1: Beam profiles after the PSM is on. Numbers
in the figures correspond to the turn number after the
PSM is on.
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Figure 2: Increase in horizontal beam size after the
PSM is on.
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Figure 3: Horizontal position of the beam after PSM is

—(x,y)=(0mm, Omm)
—(x,y)=(+10mm, Omm)

BL product (Tm)

0 1000 2000 3000
Time (ns)

Figure 4: Change in BL product on time in different

positions of PSM.
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Figure 5: Pulse shape of PSM current. Notice that
Figure 5 has time delay for Figure 4.
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Figure 6: Magnetic field distribution on (y=0mm)
plane. Times in the figures correspond to the time after
PSM is on.
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Figure 7: Temporal dependence of the sextupole,
quadrupole and dipole magnetic component in PSM.
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Figure 8: BL product at (x=-5,0,+5)mm with and
without ceramic duct.
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Figure 9: Magnetic field distribution on (y=0) plane
with ceramic duct in PSM.
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Figure 10: Difference between the magnetic field
distribution with and without ceramic duct in PSM.
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Figure 11: Difference between the magnetic field
distribution with and without ceramic duct in PSM
(around beam orbit position).
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Figure 12: Phase space distribution due to the PSM
perturbation.

PSM BB ENZL DK S RO — LY A ZXHE KD
Ralb—valr R R ERE RO % Figure
13 12”7, M5EL PSMIZEAEEIN G2 b p L
INZE — LY A XS HE R L, PSM ibfigtk 5% 300 2 —
VTCE =AY AANEBLEZE Imm(rms)ETH K LZ D%
a4 2, £z, BEOIRE ORI FE R OR K% Figure
14 17T, P32 —a  EEBRERN LB LE
600 & — 2 CTHEOIRBIAMNHEI SV TS, 7236 F2BiE R
I% Figure 3 E[RIKE, 50> PSM il 2% 95 -4 %

- 239 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

PASJ2017 THOL1S

PSM on @100turn

0 200 400 600
Turn number

Figure 13: Change in horizontal beam size after PSM
is on. Red circles and blue lines correspond to the
experimental data and the simulation result.
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Figure 14: Change in horizontal beam oscillation after

PSM is on.
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