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Magnetization of Different Classes of High Temperature Superconductor Conductors
Davis, D.S.; Constantinescu, A.M.; Tarantini, C.; Trociewitz, U.P. and Larbalestier D.C. (ASC, NHMFL)
Introduction
Screening currents are detrimental to the spatial and temporal stability of NMR magnets. Much effort has been spent compensating for these effects in HTS NMR systems [1]. The magnetization of the composite conductor versus field and time is related to the magnitude and duration of the screening currents in a magnet. 
Experimental


Magnetization measurements were made in a 14 T Vibrating Sample Magnetometer (VSM). The VSM moves the sample periodically through a set of pickup coils at a specified frequency and uses a lock-in amplifier synchronized to this frequency to determine the moment as a function of applied magnetic field. Samples must be less than 5mm wide and 1 cm long, but are usually smaller to keep the signal in a suitable range.
Results and Discussion
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Data shown is for the field perpendicular to the wire axis and the wide face of tapes. RE(Rare Earth)Ba2Cu3O7-x coated conductor has the highest magnetization by far due to its 4mm single filament cross sectional area perpendicular to the applied field. There is some signal cut off at low fields near zero field. Bi2Sr2Ca2Cu3Ox (Bi-2223) tape was most similar to the low temperature superconductor Nb3Sn in magnitude at low fields, but was more similar to Bi2Sr2Ca1Cu2Ox (Bi-2212) at fields above 6T. Round wire Bi-2212 had the lowest magnetization. These measurements are being used to evaluate different conductors for NMR magnet use. Most noticeable is the difference between the 1 bar and 50 bar heat treated Bi-2212 wires. The aspected wire shows a difference between the wide and narrow faces similar to Bi-2223, although not as severe due to a lower aspect ratio. The twisted Bi-2212 conductor P1, also 50 bar heat treated, is similar to the untwisted 50 bar wire E41 as the sample length is of the same order as the twist pitch.
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Fig.2 Equilibrium magnetization at 4.2K normalized to the critical current at 5T of Bi-2212 round wires





Fig.1 Comparison of magnetization of various conductors at 4.2K based on their superconducting volumes measured with a vibrating sample magnetometer
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