Neutron Irradiation: Introduced Defects and Effects on Various Superconductors
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Abstract — Irradiation techniques offer the unique possibility to create pinning centers
in a superconductor and to investigate the resulting changes in the superconducting
properties of the very same sample. In particular, neutron irradiation introduces
various defects ranging from single displaced atoms to nanometer-sized defects. The
resulting defect structure depends on the irradiated material and the neutron energy
distribution. The influence of neutron irradiation on the superconducting properties in
various materials will be compared. Pinning is only moderately enhanced in MgB:
because of its comparably large coherence length. The largest effect is obtained, if the
coherence length matches the defect size, such as in the iron or cuprate
superconductors, where about 3-5% of the de-pairing current density can be achieved.
However, also small defects can contribute to pinning quite efficiently as observed in
Nb3Sn wires or Gd-123 coated conductors. The results will be discussed in terms of
defect size and density.
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