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Reel-to-reel fast scanning magnetic microscopy of long length HTS tapes to resolve
local inhomogeneity of critical currents

KISS, Takanobu
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We have developed a non-destructive and fast characterization method of spatially
resolved critical current (Ic) distribution in superconducting tapes and wires based on the scanning
Hall-probe microscopy. It has been demonstrated that this method is very powerful (1) to find a
bottleneck which limits global performance of an industrial scale long length tapes in hundreds of
meters, (2) to investigate the origin of local inhomogeneity based on a hybrid microscopy correlating
local Ic variation and microstructural disorder in multi-scale analysis covering 7 decades of length
scale from hundreds of meters down to tens of micro-meters, (3) to establish the processes for narrow
and/or multifilamentary HTS conductors for the reduction of magnetization in magnet applications and of
AC losses in power applications. We have also established a physical model to describe in-field current
transport properties in HTS tapes based on the statistical analysis of Ic variation in long length tapes.
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Fig. 1 (a) Reel-to-reel scanning Hall-probe
microscopy  (RTR-SHPM) system, (b)

measurement result visualizing local I drop in
a 202.5 m long commercial RE-123 coated
conductor and X-ray micro-tomography of
substrate surface at (c¢) high /. and low I,
position, respectively.
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Fig. 2 Highly uniform 35 m long RE-123
coated conductor obtained from improved
pulsed-laser-deposition process.
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Fig. 3 Reel-to-reel in-field magnetic
microscopy.
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Fig. 4 Difference in the equivalent width for the
samples slit by different cutting methods.
Micrographs of the cross-section near the edge
of the samples are also shown in the figure; the
micrographs for Samples (a)-(c) were taken
after copper coating which was done after
slitting. The error bar in the equivalent width
indicates the standard deviation for each sample
estimated from the longitudinal distribution.
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Fig. 5 Magnetic microscopy for 5-mm-wide
5-filamentary coated conductor: critical
current density distributions obtained for 2
pieces, local critical current for each filament
and equivalent width for each filament in the
upper piece (from top panel to bottom).
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