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Table 1 Specifications of HTS deflecting magnets for the

rotating gantry
Magnet type A B C D
Bending radius [m] 1.15 1.15 15 15
Bending angle [deg.] 18 26 225 225
Dipole magnetic field [T] 58 58 45 45
Quadrupole magnetic field [T/m] 15.5 33 - 1.7
Valid magnetic field region [mm] +20
Inner radius of beam duct [mm] 30
Inner radius of HTS coils [mm] 60
Magnetic field inhomogeneity [%] 0.0024
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Fig. 2 Photograph of tee-dimensional YBCO coil
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Table 2 Specifications of 1/3 model magnet
$680 % 1,200 (L)

Magnet dimension [mm]

Bore diameter (Room temp.) [mm] $60

Central magnetic field [T] 3

Length of saddle-shaped coil [mm] 300
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Development of HTS rotating gantry — Fabrication of saddle—shaped coils for 1/3 scale model magnet —
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Table 1 Specifications of an REBCO bending coil

winding inner radius 60 mm
winding outer radius 79 mm
coil length 300 mm
No. of winding blocks 4
No. of winding layers 4
turns / block 50
operating current 240 A
dipole field 3T

Fig. 1 Schematic view of the REBCO bending coil.
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Fig. 2 Schematic drawing of the scaled model-magnet.
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Table 2 Multi-axis configuration of the winding machine
axis range

x-axis / head (AX) 500 mm
y-axis / head (AY) 1,250 mm
z-axis / head (AZ) 300 mm
Attitude control (ATX) 90 deg.
Yawing (RTZ) 360 deg.
Pitching (RTX) 360 deg.
y-axis / tape supply (SDY) 1,250 mm
z-axis / tape supply (SDZ) 300 mm

«— 5 SDY
X = > I SDZ
REBCO tape supply

A)‘(/v
RTZ

RTX coil mandrel

Fig. 3 Schematic diagram of the winding machine.
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Development of HTS rotating gantry
—Evaluation of the thermal runaway behavior of complicated shaped coil-
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Magnetic field analysis of the model magnet for spiral sector FFAG accelerator
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asymmetric saddle-shaped coil

(coil E)

Fig. 1 Schematic view of the REBCO coils for the model magnet.

Table 1  Specifications of the flat pancake-coils
coil A B C D

bending radius of the 5,0, 3100 3035 oga4
negative-bend part, mm

number of turns 100 100 60 50
79.5 94.0 70.6 68.4

conductor length, m

Table 2 Specifications of the asymmetric saddle-shaped coil

coil E
radius of the beam duct, mm 150
bending radius of the negative-bend 2700
part, mm
number of turns 50
conductor length, m 75
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Fig.2 Layout of the iron yoke and the coils (left),
field distribution of the model magnet on x-axis, z=0 (right).
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Fig. 3 Schematic view of the model magnet.
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Fabrication of the three dimensional REBCO coils for the FFAG model magnet
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Table 1 Specifications of the negative—bend REBCO coil & o
Coil type A B C D LE09 <
Radlus. of curvatur_e of the 3962 3186 3035 9884
negative—bend portion [mm] ‘ S
Number of turns 100 100 60 50 1.E-10 10 100
Tape length [m] 79.5 94.0 70.6 68.4 Current (A)
Critical current [A] 37.1 47.8 52.7  46.6 Fig.3 V-1 characteristics of the REBCO coils

n-value 21.5 219  22.1 21.4
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Element technologies for NMR/MRI development using HTS magnet (1)
An idea of inner split technology for REBCO multi—core coated conductor and its demonstration
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A bridge joint between the Gd123 coated conductors by crystal growth using a low peritectic
temperature Yb123 bulk
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Fig. 1 Joint configuration and element technologies
in CJMB method.
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Fig. 2 (a) The Gd123 layer exposed wires to measure
the critical current, and (b) Infrared heater.
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