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The objective of this study is to develop a static magnetic field source for

compact NMR/MRI devices using high-temperature superconducting (HTS) bulks and REBCO wires, with a
target magnetic field strength of 1.5 T. To develop the compact magnetic field source using HTS
bulks, we proposed a method of re-applying a magnetic field to the HTS bulks in which magnetic flux
was trapped by the field cooling method. The proposed re-excitation method can control the
superconducting current density distribution in the HTS bulks, and the magnetic field homogeneity in
the measurement space was improved significantly. We proposed a method that can accurately
calculate the shielding current distribution caused by the tape shape of REBCO wire and showed that
it is possible to optimize the shape of MRI magnets using a distributed genetic algorithm method.
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