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Content

The talk summarizes the activity performed within EuroCirCol on the 16 T 

magnets, and will be composed of two parts. 

The first part provides a general overview of the 16 T magnets programs and 

recall the related achievements of the EuroCirCol initiative, including new 

initiatives coming as a direct consequence of the program. 

The second part, presented by Bernardo Bordini, will summarize the evolution 

and results of the EuroCirCol conductor program.
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Content
 Overview of 16 T magnet R&D

 EuroCirCol WP5

 Impact in the magnets community

 Contribution to the FCC CDR

 Deliverable 5.4: a special contribution of the US Labs (US MDP) as EuroCirCol Partners 

 Recent initiatives

 Model magnets with CEA-CIEMAT-INFN

 Chart-2
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 FCC 16 T program

 US-MDP

 Evolution and results of the EuroCirCol Conductor Program (Bernardo Bordini)
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Overview of 16 T magnet R&D

EuroCirCol WP5 (CEA, CERN, CIEMAT, UNIGEneva, KEK, INFN, TampereU, UTwente)

Feed the FCC CDR with design and cost model of 16 T magnets

FCC 16 T Magnet Development, supporting:

• conductor development & procurement 

• R&D magnets and associated development

• model magnets

US Magnet Development Program (ASC/NHMFL, BNL, FNAL, LBNL)

• 14-15 T cosine-theta magnet (2017-2019)

• Design, manufacture, and test of a 2-layer 10 T CCT magnet

• Novel diagnostics and advanced modeling techniques
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EuroCirCol WP5 : impact in the community

• The program has set the parameters for conductor and magnets which are being used as a common

reference worldwide. This has allowed/motivated different laboratories to work on the same basis.

• The existence of common targets has facilitated the promotion and development of parallel programs (in

particular the US MDP, for both the conductor and the magnets).

• The choice of identifying certain strategic packages as a general support for the whole community

(analysis tools, conductor characteristics, quench protection) has favoured interchange between labs.

• The existence of a reference framework has promoted and facilitated sharing of information, with an

avalanche and contagious effect across generations, from students to senior scientists.

• A considerable effort has been put in place, by all parts, in cultivating this spirit through the whole duration

of the program. In addition to meetings in persons, visits to labs, conferences and workshops, the

EuroCirCol WP5 has organized about 40 collaboration video-meetings and about 30 topical meetings,

many of them with the enlarged participation of the US labs engaged in the US MDP.
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FCC CDR - 1 
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FCC CDR - 2  
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FCC CDR - 3  
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Deliverable 5.4: a contribution of the US MDP 
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Recent initiatives : model magnets
As a spin-off of EuroCirCol, the work developed in WP5 will continued and exploited in the design, manufacture 

and test of model magnets. The activity is supported by National Institutes and by the CERN FCC 16 T program. 

Thursday 15:30-17:00

High-field magnet R&D

The CEA dipole model for the FCC (Etienne Rochepault)

Thursday 15:30-17:00

High-field magnet R&D

The INFN dipole model for the FCC (Riccardo Valente)

Just signed
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Recent initiatives : Chart-II, 2019-2023
Mission: 

• Develop a Swiss-based expertise in applied superconductivity and superconducting 

magnets for HEP, in view of a possible FCC-hh or HE-LHC.

Focus on:

• High field magnets R&D (both LTS and HTS)

• Particle collider design (beam dynamics, collimation, materials at extreme conditions)

• Advanced acceleration methods (high gradient THz Laser Acceleration)

High-field magnets: 

• Establish the infrastructure needed to build and test SC accelerator magnets

• Design, build, and test superconducting-magnet models according to needs of the 

FCC design study:

• explore CCT technology for Nb3Sn 16-T dipoles,

• develop up to 2-m-long high-field prototypes – not necessarily of CCT type

• contribute to HTS accelerator-magnet R&D constructing technology models

Other HTS magnets:

• Design, build, and test a HTS variant of the SLS 2.0 super-bend magnet.

• Design, build, and test several periods of an HTS undulator magnet. 
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FCC 16 T Magnet Development: latest news

eRMC magnet structure was assembled using 

instrumented aluminium dummy coils

Two thermal cycles, using 2 different interference 

level, were used to characterise the mechanical 

structure behaviour at cryogenic temperature

Three coils were produced and are ready for assembly

The magnet will be assembled using 2 coils 

and the first cold powering tests are scheduled 

before end 2019
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US MDP: latest news

Thursday 15:30-17:00 : High-field magnet R&D

The US-MDP program (S.Prestemon)

The US-MDP costheta model (A.V.Zlobin)
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Evolution and results of the EuroCirCol

Conductor Program



Thank you for your attention


