Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

PASJ2025 FRP029

SEBCETERY//7OMNOY DRSS L UOERRMEDOIFE
DESIGN AND FEASIBILITY STUDY OF A HTS AIR-CORE CYCLOTRON

A oA, MR A, DG A MKEETEZ A, s A,
Zhao Hang?®), Ahsani Hafizhu Shali®), #3355 KEI A, lRASEE A, AU A, SHIRE A,
At D), B R ©, R s D), i P
Tsun Him Chong **), Yohei Matsuda®), Mitsuhiro Fukuda®), Tetsuhiko Yorita®), Hiroki Kanda®), Hang Zhao™),
Hafizhu Shali AhsaniA), Shotaro MatsuiA), Nami Itakura A), Sho Ishihata®), Tasuku Tsujisaka A),
Atsushi Ishiyama®), So Noguchi ©), Hiroshi Ueda™, Jun Yoshida®)
A) Research Center for Nuclear Physics, The University of Osaka

B) Waseda University
©) Hokkaido University
P) Okayama University

E)

Abstract
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An air-core cyclotron uses HTS coils as magnets. Previous studies have verified the feasibility of beam injection, acceleration,
and extraction using this air-core cyclotron. However, some problems remain unsolved. Previous study investigated the beam
properties of the cyclotron without considering the HTS coil properties. Also, the fabrication cost and cyclotron volume also
need to be reduced for the cyclotron to be put into practical use. In this presentation, a modified air-core cyclotron model is
presented, which is designed to satisfy the engineering requirement from HTS coils. The cyclotron volume, the magnetic field

property, and its feasibility as a medical cyclotron are discussed.
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Figure 1: Previous model of the air-core cyclotron, de-
signed by previous study. The overall volume of HTS coil
is 165000 cm?.
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Figure 2: The new model for the air-core cyclotron, obtained
from the re-design process. The overall volume of HTS coil
is 44 145 cm?
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Figure 3: Cross section of the coil placement of the new
model.
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Figure 4: Magnetic field experienced by the new air-core cy-
clotron model, in the case of deuteron 40 MeV acceleration.
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