Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)
PASJ2022 TUOBO1

J-PARC MR Eddy-current type septum magnet B8
E—LEEA Y E—4 > AR KOFHEDEN
PROGRESS OF EVALUATION OF BEAM COUPLING IMPEDANCE REDUCTION FOR
THE EDDY-CURRENT TYPE SEPTUM MAGNET IN J-PARC MR

INREEF A ARLEE A, R A B B, FER A, BEBEA N, TAMRE A, (e — A
Aine Kobayashi *,), Takeshi Toyama*), Takeshi Nakamura®), Shobuda Yoshihiro ), Koji Ishii ),
Masahito Tomizawa ), Yasunao Takeuchi®), Yoichi Sato®)

A) KEK
B) JAEA

Abstract

In the J-PARC main ring, density modulation due to longitudinal beam instability occurs during the debunching
process of coasting beams. This leads to the generation of an electron cloud, which in turn causes transverse beam insta-
bilities. The transverse beam instability causes beam loss and the electron cloud is assumed to cause vacuum degradation,
both of which hinder the beam intensity enhancement, so it is essential to clarify the causes and countermeasures. In
particular, the longitudinal impedance of several hundred MHz has been investigated as relevant, and measures to reduce
the impedance of individual devices are underway. The Eddy-current type septum magnet, newly installed this year,
was found to have a large impedance by simulation. Therefore, we are investigating a method to reduce the impedance
by a flange loaded with SiC radio wave absorber, which can be applied to locations where there is no spatial margin to
install a taper. In this report, we will discuss the characterization of SiC to be used in actual devices, impedance simu-
lation reflecting the results of SiC evaluation, and evaluation of the effect of impedance countermeasures by impedance
measurement using the wire method, and progress in evaluating the effect on the beam by beam simulation and beam

study.
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Figure 1: Estimated longitudinal impedance values for two
Eddy-current type septum magnet.
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Figure 2: Estimated longitudinal impedance when a copper
plate is placed on the flange to allow the mirror current to
flow smoothly.
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Figure 3: Estimated value of longitudinal impedance when
the electromagnetic field that accumulates on the copper
plate is suppressed by SiC, a radio wave absorber.
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Figure 4: Measurement results of relative permittivity
characteristics of SiC for actual equipment. Blue and red
are real and imaginary parts, respectively. Error bars re-
flect three rms values for each of the three measurement
points. The solid lines are the fit results.
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Figure 5: Longitudinal impedance calculated by CST us-
ing the measured relative permittivity characteristics of
SiC for actual equipment. It can be seen that a thickness of
d = 60mm has the originally expected impedance reduc-
tion effect.
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Figure 6: Measurement results of differences in dielectric
constant characteristics as a function of temperature. Mea-
surements were taken on the sample because the actual de-
vice is too large and difficult to control. The difference of
the characteristics was within the expected range.
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Figure 7: Setup for impedance measurement using the wire
method.
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Figure 8: Comparison of measured and simulated

impedance magnitude Z /n of an Eddy-current type septum
magnet with measurement jigs. (a) Without impedance
countermeasure components, (b) impedance countermea-
sure components, and (c) with copper plates and half SiC
installed.
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Figure 9: (a) The impedance of the Eddy-current type sep-
tum magnet without impedance countermeasure compo-
nents in the low frequency band. The resonances below
approximately 600 MHz are reduced by impedance mea-
sures. (b) Measured impedance of the RF cavity corre-
sponding for operation setup at 2022 in in the low fre-
quency band. Red line is real part and blue line is imag-
inary part, respectively. The frequency of the bunched
beam is at most 30 MHz and it is considered unaffected
by the Eddy-current type septum magnet impedance.
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