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Summary

Results

Pr d trano et al is a sig filamentina
muliflament superconducting Bi-2223/Ag tape. We are investigating this variation for a high J, tape and also
of the prop: one flament

For this study, we extracted all the fiaments from a specially prepared high-quality tape having J,(0T, 77K) =
45 kAlcm? with 18 disconnected flaments. By attaching current leads and voltage taps to the tape, we are
able to measure electrical properties on a scale of 200-300 . By using a Focused lon Beam (FIB)
technique, we can afilament with a um, 9 um
areas for characterization.

a  properties. The conductivty of a lament at room
temperature is proportional 1o is criical current density J, at 77K (self-field) and flaments with a higher
transition temperature T, do also show a higher J,.. There is also a variation in the in-ild behavior of the,
flaments. Filaments from the center of the tape are thinner and have a larger aspect ratio (and thus a larger
siver-filament interface) and have better properties than filamens from the edges

We also observed variations in the local critcal current density along the filament. Along length scales of

~300 jm we saw variations i J, up to 30%. The FIB results show that the outer (thinner) part of a flament
par, especially

Experimental details

Aspecially prepared (R. Parrella AMSC) 19 flament BI-2223/Ag tape with low fling factor (1%) and
i

used in order to ease tape.

“The tape is appr 2.2 x 0.15 m. (77K, self-fold)is 45 kAGm2, The
flaments are 200-400 im wide and 10~20 um thick with aspect ratios of 10-40. The area of the cross section
of the flaments is 1700

Several mm long flaments are extracted by dissolving the siiver sheath in a NH,OH / H,0, solution and their
surface cleaned with acetic acid 50 as lo lower the contact resistance between the current leads and the.
flament. =

Filaments are placed on a sapphire substrate
Using silver-epoxy, gold current leads (125 um
‘diameter) are attached to both the top and bottom
of each flament o provide a symmetric current
feed nto the a-b planes.

siver wire

Three voltage taps enable two sections of the
flament to be measured with spacing of

200-300 pm.

The gold current leads and voltage taps are.
connected to 50 um silver wires, which connect to
the external ciruit

o The p T
were performed in vacuum. The V- measurements were performed in iauid nitrogen, n order to minimize the
possibilty of a burn-out. An electric field criterion of 1 pV/c s used

Cuts in the filament were made in two steps. The firststep is done by a laser-cutter with a precision of ~10um.
The edge of the cut that defines the current path is made by a Focused lon Baam (FIB) with a pracision of
about 1um.
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Summary of the data Mo w m
Je kAlem’) @ 0 mT 35 50 18 43
Je [kAlem’] @ 100 mT 07 7.7 37 76
P Imocml 30 o072 15 1o
woH (mT] o e am s
Tkl 1010 1055 1050 1055

Variation of properties within one filament
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decrese of J, in sk
4= o,

The contor part
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