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Realistic applications for superconductors abound in the realms of electronics,
mechanics, and power transport. However, superconductivity relies on the microscopic
properties of a material to provide the macroscopic benefits of zero resistance and
incredibly high current loads. The production of superconducting wires or tapes requires
that the microscopic structures of the material are carefully controlled so that current
density is maximized. While the transport current density can be easily measured through
four-probe testing or other simpler means, to gain an understanding of the localized
critical current density or its distribution these methods prove inadequate or impractical.
It is imperative that this data is obtained so that the microscopic structures that seem to
limit or improve critical current can be identified and removed or replicated. The use of
Hall probe microscopy allowed for the rapid analysis of current density within several
superconducting samples through the measurement of their produced magnetic fields. In
addition, by inducing current within the superconducting samples, the measured current
densities were the critical values at the specified magnetic field strength and temperature.
The inverse problem of Biot-Savart law, converting the magnetic field data into a current
distribution, has been solved with a sheet current approximation in order to calculate the
critical current density distribution solely from the perpendicular component of the 2-D
magnetic field emitted from the sample.
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Improving Current Density Analysis Microscopy Desighed Around Basic Physics Conclusion
The mass production of superconducting wires Hall Probe Microscopy relies on two basic physics Biot-Savart Law: J-> B34 * Scanning Hall Probe Microscopy (SHPM)
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identification of performance limiting obstacles

Current distributions for Ba/K doped Iron Arsenide samples before and
after the manufacturing process was changed due to the poor quality of
the former results.”
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Niobium Titanium is one of the most widely
used superconducting materials:

The magnetic data was analyzed using the
solutions for the inverse Biot-Savart Problem
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