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Development of super-high-speed pellet injection system using high-temperature
superconducting linear catapult

Yanagi, Nagato
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A new pellet injection method using the superconducting linear catapult is
proposed for fueling of a fusion reactor, and a proof-of-principal experiment as well as numerical
simulations have been carried out. In the experiment, a miniature train having a high-temperature
superconducting bulk was cooled by liquid nitrogen, and magnetically levitated above a railway
consisting of neodymium magnets. The train was then accelerated using electromagnet coils placed
along the railway. The timing for energizing the magnets was precisely determined by detecting the
train’ s position using a laser and an optical sensor with a control unit having a microprocessor
and a IGBT switching circuit. The numerical simulation calculates the induced shielding current by
applying magnetic field using the electromagnets, and the resultant electromagnetic force is
calculated for acceleration. The result suggests that a 1 km/s of speed is obtained with a 1 km
acceleration with a continuous acceleration.
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