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Abstract
ll

Wires that carry electrical current without resistance are fabricated by coating metal substrates with the high-temperature 
superconductor YBa2Cu3O7-δ (YBCO). One problem with this material is that its current-carrying ability (Jc) is decreasing 
as film thickness increases, namely YBCO thickness dependence. Another problem is that its Jc is dramatically reduced by 
the presence of a magnetic field, and many envisioned applications, such as magnets, motors, generators and transformers, 
require operation in a moderate-to-strong field. Recently, significant progress has been made to overcome these two 
challenges using multilayer architecture and nano-particle doping approaches. These additional interfaces and grain 
boundaries create extra interfacial defects in the YBCO that will pin magnetic flux lines and prevent the dissipative motion 
that degrades performance. In this talk, several successful examples for improving both YBCO Jc self-field and Jc in-field 
will be introduced and correlated with the microstructure characteristics of these additional defects.
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