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Improvement of in-field J. by pyrene gas diffusion into MgB, materials

OfliftE’, ATHEE® Jung Ho Kim’, AR P4 mir Rid?
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We report on an alternative carbon doping technique using oxygen-free pyrene gas for in-field J. improvement of MgB, materials.

The technique has the advantages that carbon elements delinked from pyrene are homogeneously distributed into dense MgB, matrix
and efficiently substituted at the boron sites without any loss of doping caused by carbon agglomeration at grain boundary. The C
substitution promotes a significant shrinkage of the a-lattice parameter and an increase of lattice disorder. This results in a
considerable enhancement of in-field J. without any deterioration of structural integrity.
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Fig. 1. Schematic of Mg diffusion method with pyrene gas

treatmentused in 1 and II.
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Fig. 2. Microstructure of MgB, bulk prepared from boron powder
sintered in pyren gas: (a) Bright field TEM image, (b) annular dark
field STEM image and MgO nanoparticles are shown by white
circles, (c) high angle annular dark field STEM image, (d) Boron
K edge map, and (e) Oxygen K edge map.
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Fig. 3. J. versus poH at 20K for all samples.
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Fig. 4. (@) x* versus T, (b) ugH,, versus T/T, for all samples.
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