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Introduction 

Recent progress in high temperature superconducting (SC) wires (Bi-2212) and tapes (REBCO, Bi-2223) resulted in superior high critical currents achieving kiloamps  at LHe temperatures. That high supercurrent and its strong angular dependence are very difficult to measure at high magnetic fields due to space and cooling limitations. On the other hand, these conductors characterization is needed for both applications, as NHMFL 32 T  and NMR magnet projects as well as for understanding the physics of pinning and engineering of the commercial production process. To avoid problems with high currents we develop contact-less method based on vibrating coils magnetometer (VCM) concept. 

Experimental 

While superior sensitivity of vibrating sample magnetometer follows the fact that the device tunes to vibrations of the sample, VCM measures field gradient of any source,  including field inhomogeneity of the magnet used for experiment. On the other hand, when magnetic moment of the sample is that high as in the case of superconductors this doesn’t make a problem. VCM concept benefits in possibility to rotate the sample in situ, as well as to better control the temperature. It is much easier when sample stage doesn’t vibrate. This also make it possible to investigate not only critical currents but also spurious magnetization currents in superconductor at any angle, field and temperature, and, importantly, its dependence on the history, so important in the world of irreversible phenomena. 
Results and Discussion
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Figure 1  (a) Magnetization loop in YBCO conductor up to 30 T.  (b) Photograph of vibrating coils magnetometer. Transverse coils are removed for clarity.

Conclusions
As Fig. 1 a shows, we substantially advanced noise reduction and sensitivity.
Acknowledgements

This work was performed as UCGP project at the National High Magnetic Field Laboratory, which is supported by National Science Foundation Cooperative Agreement No. DMR-1157490, the State of Florida, and the U.S. Department of Energy. 

