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By analyzing the raw data to find, track, and visualize the vortices, we expose the causal link of how and why a certain
configuration of defects increases the resistance-free current, the measure of the material's performance
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detect when the system Is changing
rapidly and when it is changing
slowly. This measure can be used to
dynamically guide the frequency of
storing system data and performing
analyses. ITL is funded by DOE’s
extreme-scale SDMAV program and
the SciDAC SDAV institute.

superconductivity that can be calculated on a
fine regular grid of points. At each point in
time the value of the superconducting field
on a grid point can be determined by the
local neighborborhood of values on the grid.
This model captures the effect of external
magnetic fields, temperature, applied
currents, and defects in the material.
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containing a phase jumps.

time the vortex punctures a mesh
face, a single point on the vortex is
found. By tracing these points
through the structured mesh, the
data can be partitioned into a set of
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o o _ Defects - These blue spheres are models
individual and distinct vortices. of defects in the material. Defects can be a
speck of a different non-superconducting

<ﬁ? material, or just damage to the material.
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Low entropy corresponds to a slowly changing
system. High entropy correponds to a flurry of
activity. The peaks of the bottom plot correspond
to the voltage spikes of the top plot.
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Visualizing an Unstable System of Vortices
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