Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

PASJ2023 THPO3

J-PARC X1 > > JICE1T3 RFMEZERD 1 2 E—H 2 XADETILE
MODELING OF THE IMPEDANCE OF RF CAVITIES IN THE J-PARC MAIN RING

IR D), A P,

HHEAY SN, Ba)lsE Y

Aine Kobayashi **), Fumihiko Tamura®), Masahito Yoshii*), Takeshi Toyama®), Katsushi Hasegawa

A)

A) KEK, B) JAEA

Abstract

The high intensity proton beam at the J-PARC MR is undergoing an intensity upgrade. In the debunching process
for the slow extraction, which is the process of making a coasting beam, micro-bunching structures are generated and
transverse beam instabilities are induced by electron clouds, which is a problem. Since beam loss is a problem that limits
the beam intensity and radiates the devices. Therefore, it is essential to identify the causes and take countermeasures. The
relationship between the large impedance of the RF accelerating cavity and the microbunching structure has been studied.
An understanding of the origin of the major impedance resonance by simulation, comparison with measurements, and

evaluation is reported.
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Figure 1: (a) Real and (b) imaginary parts of the current
measured major longitudinal impedances.
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Figure 2: Simulation results of the longitudinal impedance
of the RF-cavity without capacitor.
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Figure 3: (a) The model appearance, (b) acceleration gaps,
(c) cut-cores, (d)(e) capacitor arrangenents for the funda-
mental and (f) water tanks.

Figure 4: Placement of capacitor ¢ when viewed from the
beam.(a) Fundamental, (b) symmetrical installation with
the same number of capacitors and (c) second harmonics.
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Figure 5: Simulation results with the 4-gap fundamental

model. The red line represents the real part and the blue

line the imaginary part.
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Figure 6: Simulation results with the single-gap fundamen-

tal model. The red line represents the real part and the blue
line the imaginary part. This is normalised to 4-gap.
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Figure 7: Difference in wake potential attenuation when
the capacitor arrangement is (a) asymmetric and (b) sym-
metric.
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Figure 8: Simulation results for the model without cut-
cores.
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Figure 9: Impedance calculation results for the 4-gap 2nd
harmonics model.
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Figure 10: A view of the changes in the magnetic field
distribution calculated by CST.
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Figure 11: Calculation results from the simulation of the
reflection coefficients of the streched wire model, con-
verted to impedance.
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Figure 12: Impedance calculation results with the damping
circuit applied to the model.
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Figure 13: (a) Real and (b) imaginary parts of the mea-
surement results [6]. The difference in line color is the
difference in the derived equation. (c) Real part and (c)
Imaginary part after using the damper [6].
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