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a-ray
T'|/2 energy
(MeV)
Tb-149 4.2 h 4.0
Bi-212 61 min 8.8
Bi-213 46 min 8.4
At-211 7.2 h 6.8
Ra-223 11.4d 5.8
Ra-224 3.66d 5.8
Ac-225 10d 5.9
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-SIBFR : 50 cm <2V I\OME
- RIS . 3.2(T) —EmanEt
-Kf& : 120 MeV
HER/N—F=OX : 2,4
DI BEIETpi-£:3 . 30~60 MHz
Energy B, (T) B, (T)
-l
“Het 3.053 3.030 46.537 211AL a-therapy
AHe?* 28 1.526 1.515 46.540 4 210At a-therapy
4He?* 50 2.043 2.016 30.960 2 Z210Aty-SPECT
H- 18 1.232 1.209 36.856 2 PET-CT
H- 30 1.596 1.546 47.140 2 BNCT, ®*Mo-"Tc

H* 50 2.071 1.966 29.969 2 9Mo-""Tc
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Coils

Cryostat

Inner size

B;: 150 mm x 300 mm, B,: 150 mm x 380 mm

Cross section

30 mm x 30 mm

Separation 70 mm
Max. field 06T
Superconductor Bi-2223/Ag alloy wire

Total length

By: 412 m x 2, By: 460 m x 2

Number of turns

420 x 2 coils for both B, and B,

Winding construction

3 double pancakes/coil

Inductance of single coil

B.: 75mH, B,: 92 mH

Critical current at 77 K | 40-43 A
Rated current 200 A
Operating temperature | 20 K

Cooling method

Conduction cooling by two GM refrigerators

Thermal insulation

Vacuum isolation, 80 K shield, super-insulation

Cooling power of

the GM refrigerator

45 W at 20K,
53 W at 80 K

K. Hatanaka, J. Nakagawa, M. Fukuda, T. Yorita, T. Saito, Y. Sakemi,
T. Kawaguchi, N. Noda, "A HTS scanning magnet and AC operation”,
Nucl. Instrum. Methods in Phys. Res. A, Vol.616, pp.16-20 (2010)
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[Parameters]

-Max. magnetic field : 3T

- Orbit radius : 400 mm
-Deflection angle . 60
-Pole gap : 30 mm

-Laminated pole and yoke for AC operation

Three double pancakes and coollng plates are
stacked and fixed with epoxy resin in vacuum.

E
H
£
]
S

K. Hatanaka, M. Fukuda, K. Kamakura, S. Takemura, H. Ueda, Y. Yasuda, K. Yokoyama, T. Yorita,
“Developments of HTS magnets at RCNP", Proceedings of Cyclotrons2013, Vancouver, BC, Canada
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HTS Wire:

RCNP cyclotron faC|I|ty

Type : SEl, DI-BSCCO TYPE Hti-CA50
Size :W4.6 mm X t0.41 mm
Ic : =180 A@ 77 K, self field

Double Pan Cake (DPC):

Turn # :64 X 2 =128

Size : L 920 mm X W 750 mm
Wire length :855 m

Total DPC # :4=2 x 2

Operating temperature : <20 K
Operating current : <200 A
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____[Super Power]
Thickness [pm] 150
Width [mm] 4
Length [m] 24.6

[a4ILEE5T]

e Lengthwise [m] 0.815 0.18
' Lateral [m] 1.50 0.359

Minimum curvature radius [m]§0.053 0.025|=p %

_, ' - . | |Length Height of 1 coil [m] 0.13 0.004
Bis| U ;, : wise Maximum experience field [T] 8.99 -
B Turn 650 23
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@® Model condition
- IEBE X vy vertically =5 mm, horizontally 3 degrees in azimuth

- EEHZERE: Inner tube = @50 mm, Outer tube = 110 mm
- EEAZE R HTAIE : 2 = 500 mm

BIEPH@52.6MHz SHBEPH@52.6MHz

E Field[Y¥_per_m Z JsurflA_per_n]l rd
4 s.7213e-oo4( (N
5.3637¢-ga4|
5.0061e-00

4. 6485e-00Y4
4. 2910e-00Y4
3.9334e-004
3.5758e-004

3.2182e-004
2.8606e-004

8888888888
77777777777

7.1517e-0@85
3.5759e-005
7.6729e-010
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