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

PASJ2022 FROA09

KRB SR AMERDT=HD 1.5 GHz TM020 B F &K ZE

RDKE F1EHE

(2R T=E% T B 38

HIGH-POWER MODEL DESIGN OF THE 1.5 GHz TM020-TYPE HARMONIC CAVITY
FOR THE FUTURE SYNCHROTRON LIGHT SOURCES

1A ZEIA A S B B A LACTE N B A, PRI B A, s ®
Takaaki Yamaguchi **), Shogo Sakanaka®*), Naoto Yamamoto® *), Daichi Naito® #), Takeshi Takahashi®
A) Department of Accelerator Science, The Graduate University for Advanced Studies (SOKENDAI)
B High Energy Accelerator Research Organization (KEK)

Abstract

We have designed the 1.5 GHz TMO020-type harmonic cavity for lengthening bunches in the future low-emittance
synchrotron light sources. This cavity is advantageous to mitigate bunch-gap transient beam loading effects. Moreover,
it can damp harmful parasitic modes with a compact damping structure. We finished the fundamental cavity design
using electromagnetic simulations and the low-power measurement by the end of 2021. Proceeding to the high-power
cavity design, we modified the damping structure and the input-coupler loop in order to mitigate the heat load on the
ferrite blocks. In this paper, we present the design of the high-power cavity.
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Figure 1: Configuration of the ferrite blocks, frequency
tuners, and input coupler in the low-power model cavity.
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Figure 2: The inverse of Q factor (1/Qubs) associated with
loss on the ferrite blocks as the function of the resonant
frequency offset. The close squares and circles indicate
the measurement results. The solid and dashed lines show
the simulation results with precise and simplified ferrite
shapes, respectively. The blue and orange colors indicate
the data with single and three tuners, respectively.
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Figure 3: The magnetic field of the TM020 mode around
the ferrite blocks when the frequency tuners are inserted.
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Table 1: Measured and Calculated Unloaded Q Factors of
Some Parasitic Modes

Frequency Qo
Mode (GHz) Qo (measured) (calculated)
T™MO010 0.59 34.0 38.2
T™M110 0.97 23.8 30.0
TM120 1.88 40.1 67.1
TE121 2.33 3,040 4,270
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Figure 4: Power loss density on the ferrite blocks due to
the TM020 mode. The colormap indicates relative values.

Figure 5: Modified Configuration of the ferrite blocks,
frequency tuners, and input coupler for the high-power
cavity.
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Figure 6: Designs of the coupler loops (a) for the low-
power model cavity and (b) for the high-power cavity.
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Figure 7: Power loss density on the ferrite blocks in the
model shown in Fig. 5. The scale of the color map is the
same as that of Fig. 4.
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Figure 8: 3D-CAD image of the high-power model.
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Figure 9: Simulated temperature and von-Mises stress distribution on the main part of the cavity and an absorber module.
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