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Tc Effects on Jc of MOCVD REBCO Coated Conductors for High Field Magnet Applications
Xu, A. (UH, TcSUH); Jaroszynski, J. (FSU, NHMFL); Abraimov, D. (FSU, NHMFL); Larbalestier, D.C. (FSU, NHMFL) and Selvamanickam, V. (UH, Mechanical Engineering)
Introduction


In the last 4 years of our work on REBCO coated conductors (CCs) for high field magnet applications, we have achieved more than three-fold improvement in 4.2 K Jc, from 1.68 to 6.86 MA/cm2 at 25 T, by incorporating a high density of BZO nanorods. Further we successfully reached ~7 times Je improvement, from 0.17 up to 1.33 kA/mm2, via tripling the REBCO layer thickness as well as suppressing the a-axis grain and large current blocking particle growth. This year, we carried out Jc measurement on REBCO CCs with varying Tc to address the Tc reduction effects due to BZO incorporation on Jc(4.2 K, H||c) relevant to very high field magnet applications.
Experimental 

4 ~1 (m thick REBCO films were grown using metalorganic chemical vapor deposition. A high density of BZO nanorods was self-assembled in the epitaxial REBCO films by 25 mol.% Zr-doping. Jc(H||c) characterization was conducted at 4.2 K and magnetic fields up to 31 T at the NHMFL. 
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Results and Discussion

      As the Tc decreases from 89.75 K down to  86.75 K, Fig.1 (a) shows that Jc(77 K, sf) decreases monotonically from 1.82 down to 0.45 MA/cm2. ~75% Jc (77 K, sf) depression is substantial given the only 3 K Tc reduction. Similarly, at 4.2 K and low fields, as shown in (b), Jc decreases with Tc, from 27.73 down to 10.34 MA/cm2 at 5 T. However, it is interesting that this Jc reduction diminishes with increasing field, and at fields above 20 T, Jc is almost independent of field as Tc is above 88 K. At 25 T, Jc is 5.75 MA/cm2 for all samples with Tc above 88 K. 
Conclusions

Our work shows that although Tc reduction significantly affects Jc(77 K, sf) and (4.2 K, H||c) at low fields, it plays a small role for Jc(4.2 K) at fields above 20 T, signaling certain Tc inhomogeneity tolerance of REBCO coated conductors specially for very high field magnet applications. 
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Fig. 1 Jc(77 K, sf) as a function of Tc for four 25% Zr added REBCO coated conductors, and (b) Jc(4.2 K, H||c) at H up to 31.2 T.  Tc reduction significantly depresses Jc(77 K, sf) and Jc(4.2 K, H||c) at low H, whereas Jc(4.2 K, H||c) is almost independent of Tc above 20 T.
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