Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan
PASJ2021 MOP020

BEY/oOrO  HIBIMED -6 D RF HIRZERDEFE
DESIGN OF THE RF CAVITY FOR THE CYCLOTRON AUTO-RESONANT

ACCELERATION
FREES Y, REDEZE Y, KEEE Y, ZEBA Y, RESCY, REARES Y, B Y, GHEER Y,
EfEE ©, A%{*ﬁ O, MRBR", &‘EH{?EI RART Bie- S

Hiroki Kanda®*#), Mitsuhiro Fukuda®), Tetsuh1k0 Yorita®), Yuusuke Yasuda®), Takafumi Hara®,
Keijiro Takeda®), Tsutomu Shinozuka ®, Masatoshi Ito®, Nobumasa Miyawaki ), Satoshi Kurashima ©,
Masao Nakao ™, Yohei Matsuda ®), Takashi Wakui ™
A) Research Center for Nuclear Physics, Osaka University
B) Cyclotron Radioisotope Center, Tohoku University
© Takasaki Advanced Radiation Research Institute, National Institutes for Quantum and Radiological Science and
Technology
D) Gunma University Heavy lon Medical Center
E) Department of Physics, Konan University
) Institute for Quantum Medical Science, National Institutes for Quantum and Radiological Science and Technology

Abstract

An accelerator based on the Cyclotron Auto-Resonance Acceleration is expected to be implemented in the application
which need high-current beams, such as a radioisotope production and a neutron source. The electron accelerator with
this kind of acceleration technique using a wave guide for a TE11 traveling wave located in a solenoid was proposed and
developed in the previous study by Prof. J. L. Hirshfield at Yale University. For application of this kind of acceleration
to the acceleration of proton, we have demonstrated the acceleration of protons with computer simulations of a TE111
standing wave cavity, a superconducting coil system and the beam dynamics. For demonstration of the Cyclotron Auto-
Resonance Acceleration with a TE111 mode standing wave, we have been designing a model cavity for rotating TE111
mode standing wave. It is a key technology for the realization of the cyclotron auto-resonance accelerator for the protons.
The cavity is designed for the cyclotron resonance of muons in the field of 3.5 T with the RF frequency of 500 MHz
which significantly reduces the size of the cavity from the one for the proton cyclotron resonance. We have tested
couplings for input and probing the RF and tuning method. We report the current status of the design of the RF cavity.
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Figure 1: A finite element analysis model of the RF cavity
with 2 loop couplers and one tuning rod. The lower inset
shows the magnified view of the XY plane.
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Figure 2: Result of the modal analysis. S parameters are
plotted with respect to the frequency.
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Figure 3: Result of the modal anal};;'s. Arrm(;ws show the
direction and the strength of electric field on the XY plane.
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Figure 4: Result of the modal analysis. The resonance
frequencies for x- and y- polarization are plotted with
respect to the insertion length of the copper rod.
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