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Superconducting solenoid + injection channel
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Superconducting solenoid + injection channel
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Solenoid magnetic optimization Injection channel investigation

A-H FEM model
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Solenoid magnetic optimization

Current Densities Vector Pseudo inverse

Collaboration with
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Solving the inverse problem:
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Solenoid magnetic optimization
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Solenoid magnetic optimization

« Starting from S. Colunga’s work, a COMSOL model was created with the same radial dimensions

X;

| An optimized profile is
1. found with:
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« The magnetis going to reverse polarity every day in about one hour (AB =~16T) 2> to optimization the profile

Strong implications for the conductor selection.




Solenoid magnetic optimization 2 conductor

One possible cable option is to use Conductor On Round Core CORC?®: HTS tapes wrapped around a copper
round core

Cu stabilisation

Advantages of using CORC :

* Easierwinding

* Copper core improves thermal stability in case
HTS tape of quench and voltage signal for a quicker
N ——— detection
* Isotropic mechanical and magnetic properties
* Improved strength against mechanical strain
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Solenoid magnetic optimization 2 Injection channel

* Afirst rudimentary experimentin liquid nitrogen has been performed to check the calculations.

A-H FEM model

H-formulatic;n/\A-formulation
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Solenoid magnetic optimization 2 Injection channel

* The numerical model has been applied to simulate more realistic scenarios:

Screening current in the
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YBCO bulks @ 4.2 K.

The numerical model has been applied to simulate more realistic scenarios:
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Solenoid magnetic optimization = Injection channel

 The numerical model has been applied to simulate more realistic scenarios: YBCO bulks @ 4.2 K.
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Solenoid magnetic optimization = Injection channel

 The numerical model has been applied to simulate more realistic scenarios: YBCO bulks @ 4.2 K.
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Next steps

Further optimization of the field profile on the axis and iterations with particle tracking

Further studies on the possible use of striated tapes with/without CORC = development of numerical
tools and experimental tests - PhD work of P. Guidi 2026-2029

Engineering design: solenoid + injection channel:
1. Field quality
2. Final conductor choice Thermo-mechanical design
3. Integration of the injection channel

Thanks for your attention



COMSOL model - conductor choice Striated tapes
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COMSOL model - conductor choice Striated tapes

* The AC losses due to hysteresis and coupling thorugh the metallic matrix can be reduced when having a
filamentary architecture of the HTS layer inside the tape at high field amplitudes

Yawei Wang et al 2019 Supercond. Sci. Technol. 32 025003
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Figure 3. Magnetization loss calculated, in J/cycle m ' of REBCO
tape length, Quype of the single REBCO tape, Cable A with one layer,
Cable B with two layers, Cable C with three layers.

Figure 12. Effects of filaments on the magnetization loss, in J/cycle m ! of cable length, of CORC cables: Cable A with single layer and

Cable B with double layers.

* Twisting the tapes reduce the AC coupling losses between tapes
e Striation reduces the hysteresis losses
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