2019 2020

Improvement of critical current properties of iron-based superconductors by
controlling artificial pinning centers and defect structure

Ishida, Shigeyuki
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The effects of introduction of artificial defects on the critical current
density (Jc) of iron-based superconductors (doped BaFe2As2) were investigated using a fast neutron
irradiation technique. It was found that the chemical compositions where Jc was maximized before and

after irradiation was different, and that Jc in the irradiated samples was proportional to the
critical temperature (Tc) to the power of 2.25. This implies that Jc is proportional to the
depairing current density (Jd), and thus Jd can be extracted from Jc measurements.

In addition, the microstructure of CakFe4As4 was observed using scanning transmission electron
microscopy, and the intergrowths of CaFe2As2 and KFe2As2 were found. These intergrowths can act as
effective flux pinning centers and give rise to the high Jc of CakFe4As4.
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