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parent non-superconducting states with
competing orders, low carrier density, and
unconventional pairing symmetry.

Grain Boundary Angle (deg.)

Dependence of the critical current density J, (12 K, 0.5 T, H
perpendicular to the film) as a function of the GB
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These films were grown in a

collaboration between Chang-Beom
Eom’s group at the U. of Wisconsin
and the Applied Superconductivity
center at the NHMFL (groups of Eric
Hellstrom, Alex Gurevich, and David
Larbalestier). High resolution
transmission electron microscopy in
X. Pan’s group at the U. of Michigan
showed that the grain boundaries

bias

were structurally clean.
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An undergraduate at Florida State U.,
Jeremy Weiss, the 3 author, made
key contributions to the manufacture

10 of the targets needed for the pulsed
laser deposition.
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One broader impact of the study is
ovVv/m |:- 1.42 V/m that suppression of superconductivity
at even such simple interfaces
suggests a general susceptibility of
low carrier density superconductors to
structural disorder, possibly due to a
reversion towards the parent non-
superconducting state, as is well
known in the cuprates.

The images above show that depressed superconductivity at the grain
boundary (GB) adds dissipation (the left hand image is an image of the local
electric field developed at a 6° GB) while the image at the right is of the current
stream lines turning due to the blocking effect of a 99 GB.

Images taken at the NHMFL.
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