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Demagnetization of a Bi-2223 High-temperature Superconducting Coil in RT-1

through Spontaneous Temperature Rise

Haruhiko SAITOH™', Zensho YOSHIDA™', Yuichi OGAWA ™', Junji MORIKAWA"', Yoshihisa YANO™',
Tatsunori MIZUSHIMA"!, Shoichi MIZUMAKI? and Taizo TOSAKA ™

Synopsis: The Ring Trap 1 (RT-1) device produces a magnetospheric configuration for the confinement of a high-f plasma

with a Bi-2223 high-temperature superconducting magnet. Here we report the results of emergency demagnetization of the

superconducting coil, where we could not connect current leads, temperature measurement connectors, and connectors for a

persistent-current switch (PCS) heater to the coil. The spontaneous warming of the coil caused a rise in the flux-flow resistance of

the superconducting coil, and the persistent current slowly decreased as coil resistance increased. Approximately 98% of the total

stored magnetic energy was safely released before the quenching of the PCS, and there was no substantial damage to the coil.
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Fig. 1 (a) Cross-section of the RT-1 including the coil
magnets, vacuum chamber, and magnetic surfaces. (b)
Circuit diagram of the superconducting coil and PCS in
the RT-1 device.
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Fig. 2 Decay rate of the persistent current of the
superconducting coil in the RT-1 device for various
operating times without refrigeration.
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Fig. 3 Temporal evolution of the persistent coil current
and the decay time constants measured using a Hall
probe. Fitting curves are shifted vertically in order to
avoid the overlapping of lines.
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Fig. 4 Numerical simulation results ¥ of the coil current,
temperature, and flux-flow resistance of the
superconducting coil without refrigeration. Measured coil
current values are also plotted as a solid line.
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