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The flux pinning centers in the NbTi alloy are produced by the thermo-mechanical cycling consisting
of a series of material drawing and heat treatments. Transmission electron microscopy allows the
images of alloys nanostructure on the scale of 100 nm and estimates size of the pinning centers [1].
Magneto-optical (MO) imaging technique was used in superconducting (SC) large grain (50 mm) Nb
ingot slice for detection of bulk defects, which are visible as features on MO images [2]. In this
report, MO registration of the magnetic flux penetration was used in the Nb50Ti SC for visualization
of the mechano-thermal effect on the pinning structure as key element of high critical current density.
The disc shape sample was cut from a rod of NbTi after extrusion. The structure of the boundary
between the Meissner and critical states was studied during external magnetic field penetration into
alloy a) after the extrusion and b) after the heat treatment stages. The magnetic induction distribution
in the extruded material exhibits a complicated 3D-structure. Based on the analysis of the correlation
function, it was found that: the fractal Housdorff dimension of flux front amounts to about 1.5; the
fractal dimension increases a) with increasing external magnetic field and b) in fixed external magnetic
field with increasing level of induction at which the analysis was done. MO patterns make it possible
to reveal the directions of plastic flow in a material under mechanical stresses at the extrusion. The
heat treatment stage leads to significant changes of fractal Housdorff dimension of flux front and the
value of critical current density. Other features of magnetic field penetration into SC were discussed.
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