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Abstract

We propose a small-size and high-power separated sector cyclotron (SSC) using high temperature superconducting
(HTS) magnet for a next generation cyclotron. From its stability and low operating cost, HTS cyclotrons are expected
to apply for accelerator-driven subcritical reactors or beam cancer treatment systems. On the other hand, we still have a
variety of issues and challenges to implement them. As a first step, we are planning to develop an HTS cyclotron as an
injector for K400 ring cyclotron at RCNP. It will be the first attempt in the world. This plan will improve beam intensity
in our facility and also contribute to component developments for the next generation cyclotron. The most serious issues
are development of large-size HTS magnets that can be used in SSC. One-meter-size HTS dipole magnet is made for
testing. Now we are going to exam the magnet and evaluate the characteristics of large HTS magnets. The result of the
test will be incorporated with the sector magnet design. Moreover, we have been working on conceptual design of the
new injector, developed magnetic field and orbit analysis programs. In this session, the current status of designing HTS
injector cyclotron at RCNP will be discussed.
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Figure 1: Current status of RCNP cyclotron cascade.
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Figure 2: New cyclotron cascade under contemplation.
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Table 1: Parameters of the New Injector
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(1 Figure 4: 3D model of sector magnet.

B(R) =(R)By = BO\/JMQ_Z\Z;BORC)2

- 1166 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

R — kA7 DX Pl 2 36 2 ill; Figure 4 Tl X i) D BE LR
Kp = B(r)/B(R) X CEA#E Y R & AUl BT
DiEENE r DR K, = r/R %KD 7= (Figure 5),

2.6 . . . . 1.0673
b4
259 | v
\‘ 4 1.0672
2.58
4 1.0671
2.57 |
S 256 L 41067 ¢
\
255 F
AV . - 1.0669
W AN
2.54 | v\ \/\/\,M
\__ - 1.0668
253 - S
2.52 ! ! ! ! 1.0667
1000 1500 2000 2500 3000
laxis [mm]

Figure 5: Kp and K, calculated by orbit simulation on
main coil field.
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Figure 6: Vertical field B, along X axis (see Figure 4).
TRIM+MAIN: Field generated by main coil and trim coils
by optimized parameters. MAIN: Field generated by main
coil alone. Isochronous: Isochronous field shown in For-
mula (2) using raw K g, K. Isochronous(fit): Isochronous
field using K, K, fit by quintic curves.
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Figure 7: Contributions on vertical field by 36 trim coils
excited to 504 A.
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Figure 8: Isochronous field generated by 15 trim coils.
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