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Magnesium Vapor Transport method (MVT method) has been developed, in which
magnesium vapor is treated with boron to obtain MgB2 superconducting polycrystalline bulks. The
obtained disk-shaped MgB2 bulk had high packing factor and high purity. The critical current density

Jc is about twice as high as a sample produced by the conventional in situ technique, due to the
reduction of voids and impurities. Trapped field of 1 T was measured at 10 K. Our results show that
MVT method is one of the most effective techniques to extract superior trapped field performance of
polycrystalline bulk MgB2 magnets through enhancing circulating supercurrent density and bulk size
both of which are essential for high field trapped field magnets.
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Fig. 1 Conceptual diagram of the Mg Vapor Transport (MVT) method.



Fig. 2  Appearance photograph
of MgB, bulk produced by the MVT
process. The central part is
bulk MgB, (diameter 20 mm,
thickness 2 mm). The outer part
is a reinforced steel ring.
Hexagonal structures developed
around circles corresponding to
the Mg diffusion holes can be Fig. 3 Secondary electron images for the fractured
observed. surfaces of the MgB; bulks produced by in situ method
(a) and the MVT method (b). In (a), a region surrounded
by a white dotted oval ( “A” ) indicates a void.
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Fig. 4 Powder X-ray diffraction patterns o 10000 20000 30000 40000 50000
. H{O
for the MgB, bulk samples produced by 1n (Oe)
situmethod and the MVT method. Inset shows Fig. 5. Critical current density as a function
an enlarged view of the 59-65 degree area. of external magnetic field at 20 K for the MgB,

bulk samples produced by 7in situ method and the
MVT method. Inset shows temperature dependence
of normalized magnetization under 10 Oe for the
zero—field—-cooled (ZFC) and field-cooled (FC)
sample produced by the MVT method
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