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Vibrating Coil Magnetometer: Critical Current Anisotropy Evaluation from Irreversible Magnetization

Constantinescu, A.-M.; Abraimov, D. and Jaroszynski, J. (NHMFL)


Introduction 
Progress made in HTS wires (Bi-2212) and tapes (ReBCO, Bi-2223) manufacturing substantially increased their critical current () at LHe temperatures. Therefore, to avoid the inherent challenges met in conventional 4-probe transport measurements of large critical currents at high magnetic fields (large forces and torques, limited space, LHe levitation), we developed a Vibrating Coil Magnetometer (VCM) for contact-free, angular dependent magnetization measurements. It allows for systematic mapping of , which is crucial for both the understanding of pinning mechanisms and magnet technology. The VCM features in situ sample rotation around the field direction with sample temperature control in up to 31T (NHMFL, cell 7).

Experimental 
A cryogenic piezoelectric actuator drives the coil motion, a linear actuator rotates the sample stage around its axis, and temperature is varied by a resistance heater. Signals arising from field inhomogeneities and magnetic properties of the system are eliminated by compensation coils connected in situ with the pick-up coils.

Results
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Figure 1 (a) Critical current (ReBCO tape): magnetization vs. four probe measurements; solid symbols: VCM, open symbols: transport (Braccini et al, Xu et al. 2012, 2014); (b) Magnetization loops at various angles (ReBCO).

Conclusions
Critical current values derived from VCM magnetization are in agreement with transport  measurements (Fig.1a). The VCM provides complete angular characterization of highly anisotropic materials used for >30T magnets inserts. It also permits the observation of screening currents for various angles, temperature, field strength and direction, etc. (Fig.1b).
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