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Effects of small pinning sites in cuprate superconductors on their critical current properties
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Fig.1 J.-H curves of Bi(Pb)2212 single crystals (overdoped)
at 20 K measured before and after electron irradiation.
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Fig. 2 Temperature dependence of AM in 200 Oe for
Bi(Pb)2223 tapes before and after electron irradiation.
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1. Introduction

Tape architecture utilizing textured Ni—alloy substrate is
one of the most promising methods to realize low cost and
high performance coated conductors. Sumitomo Electric
Industries, Ltd. has succeeded to reduce the amount of
Ni—alloy significantly by utilizing a clad structure, therefore
can solve the problems of magnetization losses and
mechanical strength in the substrate. High critical current
density J, above 2 MA/cm” was also achieved in recent
YBCO coated conductors deposited on the clad—type
textured substrate. In present work, we investigate a 0.8
micrometer thick film with critical current [ =179.5 A to

clarify the current limiting mechanism in the present process.

2. Experimental technique
The
wet—etching to 500 to 500 micrometer bridge to obtain

film was patterned by photolithography and
multiple grains within the film whose size is several tens
micrometers. In order to investigate local flux flow dissipation,
we applied low temperature laser scanning microscope
(LTLSM).  The of

low—temperature measurements is to obtain 2D map of the

main measurement principle
samples response to a modulated scanning laser beam, while
constant bias current is flowing through the sample. At room
temperature we can obtain laser—induced thermoelectric
effect (LITE)

structure of the sample.

image, allowing visualization of the grain

3. Results and disussion

In Fig. 1, bias current dependent LTLSM images are shown.
It can be seen that the local dissipation gradually appears in
the bridge with increasing bias current, starting from the most
dissipative regions. From such current dependent series of
images we can find variation of local critical current density.

Grain structure (i.e. grain tilting and grain boundaries) has
been visualized by the laser—induced thermoelectric effect
(LITE) imaging at room temperature. As shown in Fig. 2, a
good correlation between LTLSM and LITE images was
obtained, which showed that some poorly connected grains
cannot carry current, acting as blocking obstacles, which are
to be studied by microstructural analysis. More details will be

presented at the meeting.
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Fig. 1. Bias current dependent LTLSM images.

(a) Current-voltage characteristic (blue circles show bias points); (b)-(d)
flux flow dissipation distribution obtained at bias currents 412, 470 and
490 mA respectively. Regions of low and high local critical current
density are marked.

Fig. 2. LITE image (gray scale)
dissipation. Red arrows indicate the positions of current
blocking grain boundaries at where the transport current
should avoid the boundary

superposed with LTSLM
visualizing grain structure together with local flux flow
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Fig. 1 Theoretical prediction of pinning force density
vs. displacement of flux lines. The broken line shows
a trend of experiments.
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Fig. 1. Results at a characterization rate of 3.6 m/h with a mapping resolution of 40 um in width and 100 pm in length directions.
We could easily visualize local obstacles as shown by arrows.
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Fig. 2. High speed scanning image at a characterization rate of 36 m/h with a mapping resolution of 40 um in width and 1 mm in
length directions. We succeeded in obtaining a high-quality 2D J. mapping image with a practical characterization speed.
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Measurement of AC current distributions in multifilamentary GdBCO tapes by a pickup coil array
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Table 1 The characteristics of sample tape

1. n-value
filament 1 28A 35
filament 2 32A 45
filament 3 35A 25
filament 4 33A 21
filament 5 27A 33
0.07 @ 119Ams
® 97 Arms
< 0.06 [ s o0 00%8 AT6 Arms
z TH 2eany gzgggﬂ' #32 Ams
,;0'03 i "o -taﬁﬁl o®
= A LI
S 004 | ™ °
g "o &
= 0.03 A .
= t ol
5 0.02 5 S
s 8
2 001 L AL 1 L
0 1 1 1 1 1
= 0 1 2 3 4 5 6

The position-of pickup coils, mm

Fig. 1 Current dependence of measured field distributions
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Fig. 3 Thf; circuit model of the sample multifilamentary tape
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Improvement of ac loss measuring system for high—temperature superconducting wires or tapes
by Poynting’s vector method

— Measurement of ac losses during simultaneous application of an ac transport current and an ac
transverse magnetic field by using both groups of fixed pickup coils and potential leads —
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Three—dimensional model for numerical electromagnetic field analyses of high Tc superconductor

Roebel cables
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Fig. 1 The three—dimensional structure of HTS Roebel cable
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