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World’s Largest 5 T Yttrium-based High Temperature Superconducting Magnet
with a 20-cm-diameter Room Temperature Bore

M. Daibo, S. Fujita, M. Haraguchi, Y. Iijima, M. Itoh, and T. Saitoh
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Yttrium-based coated conductors are expected to show high performance in superconducting applications, be-
cause of their high mechanical strength and high current density in magnetic fields. We have succeeded in devel-
oping the world’s largest yttrium-based high-temperature superconducting (HTS) magnet, which is composed of
24 pancake coils with an inner diameter of 260 mm. The stored energy of the magnet is 426 k]J. The total length of
the Yttrium-based coated conductors is approximately 7.2 km. These conductors were fabricated by Fujikura Ltd.
using ion-beam-assisted deposition (IBAD) and pulsed laser deposition (PLD) methods. The magnet was cooled

down to 24 K using a Gifford-McMahon (GM) cryocooler. We excited the magnet up to 5 T, successfully.
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Fig. 1. Schematic view of Y-based Coated Conductor.
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Table 1. Specifications of Y-based Coated Conductors.
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Table 2. Specifications of 5 T Y-based superconducting
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Fig. 2. Protection circuit for a superconducting magnet.
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Table 3. Specifications of Y-based Coated Conductors for
the Model Magnet.

HH T
TR 10 mm
FERRE 0.1 mm
eGSR 0.3 mm (laminated)
ARG (77 K, self field (s.f.)) 350-426 A

GM cryocooler

HTS pancake coils

dummy coils
(using copper tape)

HTS pancake coil
heater
J \EJ
Cernox
——— SEensors
[—— } ]
splice bobbin
dummy coils cryostat

X4 E7NVaA VKK
Fig. 4. Schematic view of a Model Magnet.
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Table 4. Specifications of the Model Magnet.
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Fig. 5. Comparison between Measured and Calculated
Coil Ic of a upper coil of a Model Magnet.
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Fig. 6. Calculation results of Magnetic Field and Lorentz Force of the Magnet.
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Fig. 18. Normalized magnetic flux density at center with
1% current reversal.
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