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Abstract

Estimating the effect of beam coupling impedance on the components of the accelerator and countermeasures are
essential to suppress the collective effect of the beam caused by it and increase the beam intensity. It is essential to reduce
beam loss due to collective effects such as instability in order to increase the strength of the J-PARC main ring (MR). Of
the individual devices that are thought to have large impedance, the FX septum and FX kicker were modeled by the CST
simulation to estimate the impedance in the vertical and horizontal planes. For the impedance that became a particularly
large value, we examined a method of attenuating the wake field in which it occurs. In this proceedings, we report the

simulation process and the estimation of the effect of impedance on the beam.
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Figure 1: FX septam modeled on the CST. In reality, an-
other one with the similar shape is connected.
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Figure 2: The longitudinal impedance of the septa calcu-
lated by the CST simulation.

2.1 A YVE—=&R VA KK L T DRhE

T RLE L TEIL 72 DITIZIKE S5 % AR\
LI ZEMNT 2 HERH ., ZTOMEILEES
M2 80 mm TH 5 [14], A>T FV ATHHELED S
AVPOMOHETZIEEHB-OTHLRVEDIC
RETIBREND L, BEHLVHELVELEDEHRD
EEMRG UAER, BEEF vy UN—DFLHEX Y
FORRRE OBy — )L RO EFDZEMEZFESZ 2N
REBFEN LML 72> 7, Figure 3 O & 5 IZHIHK T
Sk, HEX Y N PR — )L N ORIk S D R
HENEEF vy U N—NORIELRR IR, X
7 NDHy NATREBATOR-IRY — 27 131F1F %k
{7o7- (Fig.4), ZZTXZ DI 200mm T
TMO1 € — R DA 0.57 GHz TH D &L 7=,
Bunched beam D A7 MUIEE K TH 30 ~ 40 MHz
BETHLIZD, ZNFFTEHOIERNH S, L
AL SX THWS NS debunched beam Tik & D &\
JERBGEIE £ T 2D, ol VE—X UV AD
JRIRBEIR B0, ¥ —LIZEEE R 5 2 A HelE
BB,

Bolzd VE—RXVADMEIFRKRENDT, X5
WIS T HIEERET Uz, BEIRRIUAD B X1

Yy

—
Figure 3: A Septam model in which the spaces above and
below the iron shield between the vacuum chamber lid and
the vacuum duct are closed with copper plates.
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Figure 4: The longitudinal impedance of the septa with
copper plates added as an impedance mitigation calculated
by the CST simulation. This method had the effect of re-
ducing resonances at frequencied below the duct cutoff fre-
quency of 0.57 GHz.
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Figure 5: Figure 3 with SiC added. The shape of SiC is a
rectangular parallelepiped (200 mm X 95.3 mm X 62 mm).
We also considered filling all the semi-circular gaps, but it
would be expensive if it became large.
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Figure 6: The longitudinal impedance of the septa with
copper plates and SiC blocks added as an impedance miti-
gation calculated by the CST simulation. This method was
effective in reducing the remaining impedance, including
0.57 GHz one.
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Flgure 7: (a) An electric field is generated when SIC is di-
vided in the z direction. (b) It does not occur when splitting
in the x direction. The gap was calculated at 1 mm.
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Figure 8: The transverse impedance of the septa, (a)hori-
zontal dipolar, (b)horizontal quadrupolar, (c) vertical dipo-
lar and (d) vertical quadrupolar.
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Figure 9: The transverse impedance of the septa with
plates and SiC blocks, (a)horizontal dipolar, (b)horizontal
quadrupolar, (¢) vertical dipolar and (d) vertical quadrupo-
lar.
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Figure 10: Cross section of the kicker model. When the
wire is wound vertically in a direction that cancels the wake
field.
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Figure 11: Impedance calculation results for 5 kickers (blue
line). When the wire is wound (red line), the impedance
decreases.
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