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Introduction 

ReBCO superconductors became the choice material for developing all-superconducting magnets capable of generating ultra-high fields due to very high critical current densities (Jc) in the presence of magnetic fields as well as high irreversibility fields. It is, therefore, important to develop instrumentation suitable for testing Jc of ReBCO conductors to understand the performance of artificial pinning centers and vortex dynamics at ultra-high magnetic field.


Pulsed magnets are the only available choice for generating fields above 45T. Since pulse durations are less than 0.1 sec., measurements of high Jc are a tough technical task due to high induction voltages in the sample, very limited timeframe to ramp current and detect voltage response; possible Joule heating in the sample due to induced eddy currents; forces on the sample and leads due to magnetic interaction with the magnet.
Experimental

Two stage photolithography process was used to pattern samples. We used chemical etching to remove Cu, Ag, and ReBCO. To get uniform width and reduce Ic all bridges were trimmed with a focused ion beam.  We prepared several ReBCO bridges 4.8m – 0.49m wide. Very fast detection of high Ic become technically possible due to recent progress and increasing accessibility of very fast electronic devices including field-programmable gate arrays (FPGA). The specialized software, measurement procedures and electronic setup was developed at NHMFL Pulsed Field Facility, Los Alamos National Laboratory. RedPitaya FPGA development board is employed as a very fast (125 MSPS) detector of Ic in pulsed magnetic fields. 
Results and Discussion


For two bridges we measured R( B,T) dependencies at temperatures ranging from 85K to 57K and fields up to 65T. Hirr(T) fields were calculated from those data. Fitting V~In   to I-V curve slowly measured at 85K with voltage noise 10V, self-field state, we detected a transition from n=17 to 11 at <E>=1mV/cm, which we interpret as the onset of the flux-flow regime. For one bridge we succeed to measure V(I,B) points in the pulsed field at temperatures ranging from 85K to 10.3K at 42o between field and sample plane. Time dependencies of B, I and sample V are shown in Fig.1(a). Fast changing magnetic field (dB/dt(2400T/s) caused high induced E estimated at (240 V/cm. We detected one V-I-B point about every 0.33 ms. with voltage noise reaching up to (2-3 V. We observed low n-values: n<10. Ic (B) calculated at <Ec>=3.7mV/cm (Vc=3V) from V(I,B,T) dependencies shown in the Fig.1(b). The fit of Ic(B,30K) with Ic~B obtained .
Conclusions

During the first pulsed magnet experiment in May 2016, we were able to detect the Ic of commercially available ReBCO superconductors. We conclude that our high field Ic(B,T) were detected in the flux-flow regime.
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��Fig.1. (a) Example of time dependencies of B, I and V for bridge at 52K. I= 200A. (b) Transport Jc(B) at 3V (≈3.7 mV/cm) of 15% Zr doped ReBCO oriented at 42o vs field measured in pulsed magnet.
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