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Superconductive and hybrid shielding design: a 3D-modeling stud
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ing [1] and MgB, has been proved to be a very promising option, allowing the fabrication of large and suitable-shaped samples [2]. For this purpose, a combination of modelling\

/Bulk superconductors have recently found a mighty application in magnetic shielc
n high and homogeneous critical current density, can be a successful approach guiding the whole optimization process.

procedure and growth technique able to manufacture properly shaped products wit
ation by finite element calculations with COMSOL Multiphysics® [3] to calculate the shielding properties of cup-shaped superconductors (SC) with and without the superimposition of a

In this work, we exploit a 3D modeling procedure based on a vector potential formu
ferromagnetic (FM) shield. Relying on the past validation of the model [4], this numerical procedure was applied to explore new shield design with similar aspect ratio but optimized performance. The shielding efficiency of three different cup-shaped arrangements

were compared both in axial-field (AF) and transverse-field (TF) configurations, studying the effect of superimposing ferromagnetic vessels of different sizes around the superconductor.
\{1 particular, focusing on the most efficient hybrid arrangement, we investigated the effects of ferromagnetic shield addition for different angles of the applied magnetic field and compared the results with that obtained with the only SC arrangement. /

Superconducting shield modelling The shielding performances of only SC cup and hybrid configuration3 (i.e. the hybrid configuration were the best performance are expected) are
. Finite element method (FEM) solving A-V Formulation by COMSOL Multiphysics® [5] mvestlgated for different angl.es of the applled magnetic flgld, namely 15°, 30°, 45° and 60° with respect to the cup axis. We focused on low applied
e Ensuring the collinearity between the current density and the local electric field [6] and considering an isotropic field, where the use of a hybrid configuration could be dubious.
J. the current density is related to the electric field, and, therefore to the time derivative of A by 10 — 10 ———— 18
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where J_,=5,02*102A/m?, B, =0,98 T and y = 3,78 are the constant parameters obtained fitting the experimental - ; — - | — 1 : . - | - . - . :
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