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Abstract

Magneto-optical imaging (MOI) has revealed that metastable distributions of pinned vortices often break down by abrupt avalanches
creating dendritic flux patterns in the superconductor. This intermittent dynamics, the distinct fingering character of the patterns, and
that it all occurs only in thin films, has for more than a decade been a puzzle. We present here MOI results allowing for the first time a
direct quantitative comparison between experiment and a model based on a thermo-magnetic feedback mechanism (flux jump) and the
non-local electrodynamics typical of film superconductors. Measurements on MgB, and Nb films are shown to agree with the model on
key features like the magnitude of the instability onset magnetic field, and how it varies with both temperature and sample size. Another
observation that only 5% anisotropy in J_ can lead to a strongly anisotropic avalanche activity also finds an easy explanation within the
model.

The talk reports also a recent breakthrough in using low-temperature fluorescent thermal imaging (FTT) to study dissipative processes
in superconductors. The method is based on the temperature dependent fluorescence in a thin rare-earth chelate film deposited directly
on the superconductor. It will be shown that FTI can detect distributions of local heating with a temperature resolution of 0.05 K and
can locate hot spots down to a few microns in size, demonstrating that the method is very promising for diagnostic testing of powered
superconducting devices operating at 77 K. If we succeed to improve the method at even lower temperatures it will open a new window
also for studies of thermo-magnetic avalanches in vortex matter.
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