Modification of the trapped field in bulk HTS as a result of the
drilling of a pattern of artificial columnar holes

Gregory P. Lousberg, J.-F. Fagnard, M. Ausloos, P. Vanderbemden, and B. Vanderheyden

Université
de Liege [

Motivation

Driling holes in bulk HTS samples favors the oxygen annealing process but
impacts on its magnetic properties. Numerical studies have already revealed that
the presence of holes in the sample influences the current stream lines. The
trapped magnetic flux of a drilled sample has been shown to drop as compared to
that of a plain sample having the same superconducting properties [1-2]. In
particular, the arrangement of the holes may be optimized so as to minimize this
drop of trapped flux. This study aims at demonstrating experimentally that the hole
pattern indeed affects the trapping properties of the samples.
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Conclusion
We have shown with experiments and modelling that the arrangement of the holes
in a driled sample influences the trapped magnetic flux. Sample Il with the
centered rectangular lattice has the lowest drop of trapped flux, with value in
agreement with simulations. This result is consistent with the analysis in [1]-[2]
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Discussion

Comparison of the trapped flux profiles

Sample | 3D FEM simulation
0.5 mm above the top surface

Je Is determined such that the
3D FEM  simulations of the
trapped flux at the top surface of
the samples before  drilling
reproduce well the measured
values.

Hall probe mapping
0.5 mm above the top surface

B, (MT) s o
0 14 28 0 50 100

Maximum trapped flux density

Sample | MEDIAN PLANE TOP SURFACE
Jy=4.1 10 Am? Bean 2D 3D 3D Meas.
169 mT 137 mT 95 mT 61 mT 60 mT

Before drilling

After drilling 126mT 104 mT 75 mT 46mT  33.7mT

25 % 44 %

Relative drop 25 % 24 % 21 %

Micrographs of the suriaces of sample /

Crack between holes at both
surfaces — arrows (a) and (b)

» drop in sample | is larger
than predicted by
simulations

P

Top surface Bottom surfaéez '

Acknowledgments
This work has been funded in part by the Belgian Fonds de la Recherche
Scientifique (FRS-FINRS). Authors would like to thank J. Noudem for sample
supply.




