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Development of cryogen-free high field bulk magnet using iron-based
high-temperature superconductor
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By utilizing and developing the polycrystalline sample synthesis technology

that the applicant has cultivated for the target material CakFe4As4, we have established a synthesis
process for CakKFe4As4 polycrystalline bulk samples with good superconducting and mechanical
properties. In particular, we succeeded in fabricating the first iron-arsenide superconductor bulk
by the discharge plasma sintering method. The critical current density (Jc) of the bulk sample was
the highest among all iron-based superconducting bulks reported so far. Furthermore, we have
succeeded in producing the world"s largest iron-based bulk of 65 mm in diameter with a relative
density of 97% by enlarging the size of the bulk sample.
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