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Abstract

A magneto-optical imaging (MOI) system capable to resolve single vortices 1s combined with a focused laser beam to reorganize vortex matter in dense
vortex clusters. The local heating of the superconductor with the laser produces a temperature profile which induces an attraction of the vortices towards the
center of the laser spot. We analyze the collective vortex dynamics under high-power laser irradiation. The formation of vortex clusters i1s described with a

model very similar to the one describing the first vortex entry into a type-II superconductor.

Creation of dense vortex clusters

Experimental Setup
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Study of the Bean-Livingston barrier
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Conclusion & perspectives

We use the temperature gradient induced by a laser beam focused on a superconductor cooled down under external magnetic field to structure the
vortex matter into dense clusters. In a high pinning Niobium sample, we evidence the Bean-Livingston barrier preventing the vortex entry into the
superconductor. We also observe the screening currents circulating around the heated area. The measured magnetic field profiles obtained during
laser heating can be qualitatively reproduced by using a Dirac radial current distribution in the calculation of the magnetic field. A quantitative study
will require a more realistic superconducting current radial distribution. The model used to calculate the Bean-Livingston critical field will also be

extended to low pinning samples by considering the repulsion of vortices during the creation of the cluster.
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