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In type II superconductors, magnetic flux penetrates as vortices, which consist in tiny whirpools of 

current typically 100 nanometers-diameter, each containing one flux quantum (~2 × 10-15 Tm2). Due to 

their mutual repulsion and their interaction with the pinning centers of the material, these nanometric 

magnetic entities enter discontinually, producing avalanches. There has been much discussion in the 

literature about the issue of the connection between Self Organized Criticality (SOC) and the dynamics 

of vortex avalanches. Power-law, robust avalanche size distributions are expected in the scenario of 

SOC. These characteristics are reasonably accepted to occur in the case of the Barkhausen effect, but 

not in the case of vortex avalanches. Here, we are able to measure vortex avalanches in a Nb foil with 

single flux quantum resolution using micro Hall probe arrangements (MHPA). The size-statistics of 

these local avalanches are measured at different locations of a “ridge-like” intrincate magnetic scenario 

which we can be visualize through Magnetooptical Imaging (MOI). The combinantion of MHPA and 

MOI provides a new dimension in the study of vortex avalanches, and suggests that SOC is a correct 

scenario to decribe their dynamics. Using different experimental arrangements, we are also able to 

estimate the size and “stiffness” of vortex bundles taking part in the avalanches. 
 

 


