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A vortex crystal that flows like a liquid: Grain-boundary scars in flat geometry
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We investigate the structural transformations of a vor-
tex crystal in the Corbino disk geometry in response to
an injected current in the superconducting material. At
high enough currents, the vortex crystal exhibits a lami-
nar flow response, with a velocity profile decaying in the
same manner as the driving current, as if we were deal-
ing with an uncorrelated vortex liquid phase. Laminar
flow can be induced by thermal fluctuations melting the
crystal, but also by applying a large current at zero tem-
perature. While the flow profile is the same in the two
cases, the underlying vortex structure is completely dif-
ferent. Here we show that in the Corbino disk geometry,
a polycrystalline vortex structure flows in a liquid-like
manner due to the presence of disclinations and dislo-
cations that induce the necessary curvature in the host
crystal. Disclinations in this flat geometry migrate from
the sample boundary to the interior of the crystal assist-

ed by the formation of grain-boundary scars, i.e. walls of
equally charged dislocations emanating from boundary
disclinations. The problem of ground-state configura-
tions including stable grain boundary scars on (positive-
ly or negatively) curved surfaces has recently attracted
new consideration. Here we show that these topological
structures, which in equilibrium conditions would be for-
bidden in flat geometry, can otherwise be induced and
maintained by shear stress. We provide an estimate of
the critical current needed to initiate the formation of
grain boundary scars in the Corbino disk geometry, and
thus to sustain the laminar flow of the vortex crystal, and
show that the result is in good agreement with numerical
simulations of the vortex array.
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