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

PASJ2025 WEP043

RCNP AVF Hq40rav(zB T2 A 5880 R E{t
OPTIMIZATION OF THE INJECTION SYSTEM FOR THE RCNP AVF CYCLOTRON

Mo EEM, A A, fBE RZE N, KHE HEY, fH IS, K8 KA,
ZH I Vg ERE Y, BA G A, E RSk, # A, Shali Ahsani Hafizhu®),
A HREAA AR A, Ak FHY, ik EN
Nami Itakura®®), Yohei Matsuda®, Mitsuhiro Fukuda®), Tetsuhiko Yorita®), Hiroki Kanda®), Dai Tomono®),
Yusuke Yasuda®), Takane Saito®), Hitoshi Tamura®), Tsun Him Chong®), Hang Zhao®), Ahsani Hafizhu Shali ),
Shotaro Matsui®), Tomoki Imura®), Sho Ishihata®, Tasuku Tsujisaka®

A) RCNP, Osaka University

Abstract

An upgrade of the AVF cyclotron at RCNP is currently underway to achieve higher beam intensity and improved beam
quality. As part of this ongoing effort, optimization of the injection system is being conducted to improve both the
injection efficiency and the energy resolution of the accelerated beam. This involves investigating optimal conditions for
parameters such as the injection angle, injection phase, and central bump magnetic field from the vertical injection line.
In parallel, hardware components including the Dee-tip electrodes and the inflector are being redesigned. For this purpose,
magnetic field calculations are performed using OPERA-3d, and beam dynamics simulations are carried out using OPAL.
In this presentation, we report on the current status and results of these optimization studies.
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Figure 1: Current central region.
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Figure 2: OPERA-3d model of AVF cyclotron.
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Figure 3: Magnetic field calculated when current values.
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Figure 4: Isochronous magnetic field, average magnetic
field by radius, average magnetic field on static
equilibrium orbit by tune, and average magnetic field on
static equilibrium orbit.
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Figure 5: OPAL-cycle model.
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Figure 6: Phase difference for each pattern.
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Figure 7: Particle orbit for each pattern.

Figure 8: Particle orbit in AVF cyclotron model.
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[1] OPAL, https://gitlab.psi.ch/OPAL/src/
[2] OPERA-3d Cobham plc, http://operafea.com/
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