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Bi-2223 Test Coils for High Field High Resolution NMR Magnets
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Introduction
Three HTS conductors, REBCO, Bi-2212 and Bi-2223 are now available in quantities sufficient for manufacture of high field solenoid coils. Bi-alloy conductors are not strong enough to support the high stresses expected. REBCO conductors are stronger, but are more affected by screening currents which negatively affect temporal stability of the field, unlike the Bi-alloy conductors which are filamentary.
Recently, significant improvement in the strain tolerance of Bi-2223 conductor has been achieved by lamination with high strength nickel alloy. The conductor, supplied by Sumitomo Electric and designated Type HT-NX, is now commercially available. A program is underway to investigate and exploit the improved conductor’s mechanical properties for NMR magnets. 
A feasibility study of HT-NX conductor was conducted at the NHMFL last year. [1] Results suggest that the coils could operate reliably at strains above 0.7-0.8%. This work expands on the earlier effort, to demonstrate the conductor technology in layer-wound coils in operating conditions relevant for NMR systems.

Test coils design and manufacture
Five coils are being made, the last of which is to demonstrate an NMR measurement approaching 1 GHz. In so doing, we expect to demonstrate critical current fraction, strain and homogeneity similar to that expected in 1.5 GHz (35 T) NMR magnets. Each of the five coils will be tested inside an existing 16 T large-bore background magnet at the NHMFL.[image: ]
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[bookmark: _GoBack]Fig.1 Renderings and winding dimensions of Bi-2223 test coil designs. The notched windings in the Tall-Thin and NMR Demo coils are highlighted.

Two test coil designs  are given, designated ‘Short-Thick’ and ‘Tall-Thin’. Two versions of each will be made. The ‘Short-Thick’ coils operate at the same peak strain expected in the NMR Demo coil. The ‘Tall-Thin’ coils demonstrate similar axial loading conditions as the NMR Demo coil. Both test coil designs use < 300 m of conductor, and therefore may be layer wound from a single conductor piece. The second ‘Short-Thick’ coil will demonstrate the splice joint technology. The second ‘Tall-Thin’ coil will demonstrate the outside notch winding required for high spatial homogeneity.

Conclusion
Every feature required for layer-wound HTS NMR solenoid coils will be tested under relevant operating conditions. At the conclusion of this program, the practical design limits of Type HT-NX conductor in solenoids should be very well understood, and its utility for 1.5 GHz NMR magnets proved.
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