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Abstract

Second generation high temperature superconducting (HTS) wire, also known as coated conductor, holds great promise,
thanks to its relatively low cost and high superconducting critical currents, to enable a number of superconducting power
applications. Inthis talk we review some of the progress on ion-beam assisted deposition (IBAD) textured coated conductors.
At Los Alamos National Laboratory we have developed processes for continuous texturing of MgO on metal tapes, buffer
layer depositions, and HTS deposition by laser ablation and reactive coevaporation. IBAD-MgO texturing is the enabling
process for these coated conductors. It is an extremely fast process but requires smooth surfaces over long lengths, which
is achieved in our laboratory by electropolishing or sol-gel planarization of metal alloy tapes. The research to date has
demonstrated that IBAD-MgO texture can develop in less than one second. Under optimized processing conditions the
in-plane mosaic spread FWHM for the MgO layer is less than 5° and less than 2° out-of-plane. In the YBCO layer the
texture improves further to less than 2° in-plane and 1° out-of-plane. At this level of grain alignment critical currents
in HTS are no longer limited by the grain boundaries. Critical currents for YBCO layers deposited on the IBAD-MgO
templates have been steadily increasing over the last 10 years, and have been demonstrated to exceed 600 A/cm-width. An
important remaining issue for coated conductors is the decrease of J. with thickness of the HTS layer. We discuss methods
of addressing this issue as well as other key outstanding challenges.
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