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Organisation and scope:

Workpackage 8 is subdivided in 3 sub-workpackages:

Workpackage 8.1: Advanced Magnet Powering for High Stored Energy Detector Magnets

Workpackage 8.4: New 4-Tesla General Purpose Magnet Facility for Detector Testing

Workpackage 8.5: Innovation in Magnet Controls, Safety Systems & Instrumentation

Team:

Shuvay Singh since April 2020 (fellowship),

Anna Vaskuri has just joined the team in Oct. 2021 (fellowship),

Filip Malinowski, Michela Neroni, Weronika Głuchowska (Technical Student program): 2020 up to begin 2022,

Tonke Boelens (internship),

Benoit Cure, Alexey Dudarev, Matthias Mentink, Nicola Pacifico.
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Workpackage 8.1: Advanced magnet powering

Activities:

1- Computational model of quench back applied to 4-T magnet,

2- Study of a persistent mode switch,

3- Fast protection of current breakers with a snubber system: design, 
prototyping, development and implementation of final system on the 
ATLAS detector magnet breaker.

4- Commissioning a Free Wheel Thyristor system, developed by CERN 
SY-EPC group for CMS.

Further works:

5- Study of powering system based on High Temperature Superconductor (e.g. flux pump): ‘cold’ Power Converter.

6- HTS protection studies.
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Workpackage 8.4: New 4-T magnet facility

Target: 

Conceptual design of a 4-T multi-purpose test magnet to be installed on a test beam
facility.

Similar in size to existing facilities at CERN: M1  (3-T) and Morpurgo (1.6T) magnets.

First part of R&D focused on feasibility studies.

Two designs have been studied:

➢ Split coil: various sizes and layouts for peak field optimization,

➢ Dipole: two configurations with saddle-shape coils, flared-end coils.

Activities:

Magnetic field calculations, optimization of winding layout w.r.t. maximum field on 
superconductor, magnetic forces, mechanical structure and cooling.
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Workpackage 8.4: New 4-T magnet facility

Strategy:

➢ Aluminum stabilized NbTi superconductor is kept as baseline for the conceptual design, considering that future 
detector magnet will be operated below 5T.

➢ High TC superconductors have been considered in a first approach, they have a good potential:

• Allow to operate at higher temperature (typ. 20K, 77K) reducing the power needs on the cryogenics to 
reach a more sustainable operation wrt 4K refrigerators,

• Allow to work at higher magnetic field,

• But more development and engineering works are needed to reach a sound magnet conceptual design: on 
stability, protection, mechanics, winding techniques; to be characterized for large size magnet application.

Next step of WP8.4:

At this stage of the R&D program, we propose to concentrate the efforts on only one magnet conceptual
design: the split coil design.
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Activity has just started in October 2021 (led by Anna Vaskuri)

The activities will cover two areas:

1- Studies of quench propagation and detection in High Temperature Superconductor

Samples will be prepared and characterized: cuprate SC BSCCO (Bismuth 
Strontium Calcium Copper Oxide) and REBCO SC (Rare Earth Baryum Copper 
Oxyde - Gadolinium).

2- Studies of optical position tracking for 3D magnetic field mapping system

Emerging technologies in position measurement will be scrutinized for an 
application in field mapping in view to simplify the B-field mapper’s positioning 
system and increase the versatility of the system.
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Workpackage 8.5: Innovation in Magnet Controls, Safety 
Systems & Instrumentation
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Complementary activity shared by previous workpackages:

A new cryogenic test facility is currently being setup in b180 to increase 
the R&D testing capabilities of the EP Magnet team :

o New cryostat will house a 5-T magnet of 200 mm bore for testing (e.g. HTS)

o Installation in progress

o Investment shared with ATLAS magnet group, and support from TE Cryolab
team (cryostat and magnet tests).
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