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Thermal Stability of Yttrium Based Superconducting Coil for
Accelerator Application
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Yttrium(Y)-based coated conductors are expected miniaturization and higher performance of superconducting
devices by applying to the coils, because of their high critical current characteristics in a high magnetic field and
a high temperature region of above 20 K. As an application study of Y-based superconducting coil to a sextupole
magnet for accelerator being considered by the High Energy Accelerator Research Organization (KEK), we evalu-
ated the thermal stability of the Y-based superconducting coil.
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K2 YRS
Fig. 2. Schematic view of Y-based Coated Conductor.
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Fig. 3. Schematic of a small test coil, (a) photograph (side view) (b) photograph (top view)
(c) location of voltage taps and a heater.
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Table 2. Specifications of a small test coil.
H OH it
a4 VREE 50 mm
a4 VAME 69.7 mm
T4 VS 11.7 mm
Wy — ¥ 50 x 2
T = 10m x 2
BT (77 K, self field (s.£) ) | 1011 A (1077 V/cm criterion)
nfé (77K, s. £) 30.8 (107 ~ 107" V/cm)
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Fig. 4. Quench detect and protect circuit.
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Fig. 5. An example of quench by heater.
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Fig. 6. An example of quench voltage generation.
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Fig. 10. Hotspot temperature of the coil after quenching
for certain detection conditions.
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Fig. 12. Experimental and simulation results of quench test
at temperature of 50 K and with coil current of 175 A.
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Fig. 13. Simulation results of hotspot temperature of the
coil after quenching for certain detection conditions.
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