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e u u a ec l n lt|atlve e s The CERN’s projects, HL-LHC and FCC, will create a big push in the state ef the art of ngh-

" — 7/'/“ Field Superconducting magnets. In the context of Energy’s savings, Industry is
- Babcock Noell GmbH | SIEMAPHI experiencing a renewed interest in the domain of industrial superconductivity Medical

synergy W'th IndUStry and ImpaCt on the , Research shows a strong interest in High-Field MRI, especially for the brain observation.
Futu re Su percond ucting Magnet Tech nology D ASG =% = The working group FuSuMaTech has explored a large spectrum of possible synergies with
) - . . : ———— Industry, and proposed a set of R&D&I projects to be conducted jointly between
A. Daéll, G. De Rijk?, G. Kirby?, Z. Melhem?, A. Pellecchia? D. Mazur? . academics and industry. Thus the FuSuMatech initiative is a dedicated and large scale
1rfu, CEA Saclay, France; 2CERN, Switzerland; 3 Oxford Inst. Nanoscience, UK; 4 ASG Superconductors SpA, Italy *‘(IT silo breaking program which will create a sustainable European Cluster in applied
European Union Framework Programme for Research and Innovation Horizon 2020 ;-IORIZON 2020 B S g;ciﬁlrgggjggpologv g Superconductivity. It will enlarge the innovative potential especially in High Field NMR

e and MRI, opening future breakthroughs in the brain observation.
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The FuSuMaTech Phase 1 is the first step of the FuSuMaTech initiative. It will consist in preparing the detailed description of R&D&I actions, the administrative and legal conditions and the funding scheme for the future.

QUENCH ANALYSIS NEW APPROACH BASED ON NEW COMPUTING CAPABILITIES AND ON MULTIPHYSICS HEAT EXTRACTION AND HELIUM-FREE MAGNETS CUTTING EDGE HIGH FIELD MRl CONCEPT MAGNET — WHOLE BODY 16 T
TASK 4.1 For HL-LHC and FCC high field magnets either in LTS or HTS the N sy Heat  extraction  from future superconductin - LSS | 2008, the Iseult was the only 11.7T/90cm/AS MRI project.

New Materials New active New passive energy

HTS, MgB2, Biscco  Protection systems €Xtraction systems ICED juench must be predicted with more and more accuracy. magnets will need to be optimised depending on | @& «( _ | Now, one 11.7T/68cm/PS in NIH (damaged), one 10.5T/82cm/PS (on field), one

_ctia £77) Many tools have been developed and benchmarked on real . v many operating constraints (helium availability, (o 1" | 11.7-14T project in Corea, one 14T project in NHMFL, etc.... (-
! e 1 | /// magnets in the last decades. Numerous computing developments / power requirements, reliability, cost, heat flux,...). 0 o3 - In this context, a conceptual study of a whole body 16 Tesla magnet that will {{ (&
ps| 8 are also presently launched. il Helium is a rare earth resource and is limited. This - B\ k;__‘_/ 2 o require the use of Nb;Sn wires foreseen for HL-LHC or FCC, would give a long

KIT, ELYTT et : - | The tremendous progress in computing capabilities is an : Sl pushes the development of Helium free systems E et I term perspective for new developments in this domain. Such a design study

opportunity to support a new approach with challenging targets. and the use of closed cycle refrigerators. : of may be used by public medical institutes to launch new projects.

SOCIAL MAGNETS: OPEN MRI MAGNET,

An example Graphene
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Metals , Plastics, Bt I To accurately model and predict the performance of P ES T Development of high field magnets will require the
Composites,... == | A= advanced superconducting magnets, a materials data base i INS . 8] use of high strength materials and superconductors
* Thermal LU~ SeS = is mandatory and should be in “Open Access”. R B “fo» 8 will need additional strengthening elements.

3 innovative designs are discussed:
e The « Social Magnet »
ELYTT * One-side Magnet for clinical applications

contraction B ,. k| Covering the operating temperature range of the materials Composite's, are an area of magnets development

* Conductivity... — from cryogenic to room temperature & high temperature MRS ot vet fully explored. Radiation hard development g | — 3T, several « sweep spots »
o = 1 yog P 5 P , 8 - g4 ) y Y P P : CNRS, CEA with high field homogeneity * Portable MammOMagnet
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OAEAN SomE s @ Courtesy of Glyn Kirby (CERN) |8 for reaction process of Nb,Sn and BSCCO is needed. & "> 4 of composite's is also a concern.

MgB, TECHNOLOGY DEMONSTRATOR — GRADIENT TECHNOLOGY FOR HIGH FIELD MRI
SOLENOID 1M IN DIAMETER, 2M IN LENGTH AND 5 TESLA ‘ USA

. ——— - , Gradient performance is critical to improve =\ o
Nowadays embedding “intelligence” wilSes - | ) ERIgN\ ) . - e Columbus is proposing commercial tape/wire To support HTS industry, demonstrator , . . Connectome
oy | i e Clog o, 1o ML s o e -y . T , resolution and sampling time. An EU “Connectome- PROJECT
inside  the  cryostat of a 3 o =" - .- products with a promising R&D roadmap. % | driven by academic institute s L
: f _ | K ST AV | 70 s o L e R— o _ _ _ _ \B W like” project is clearly welcomed to push ahead
superconducting  magnet  seems FPEEEESE = of IS Uy An ambitious solenoid project will drive: necessary (CEA, CERN,etc...). : . : :
: W S " i NI . , o g gradient technology: Develop a Multiphysics model,
possible. Quench management could "\ (EFs08 —F RSN .- Sigmaphi | e = -0 e Technological developments for for high field BNG We propose to join EMFL network to : S :
. SR = N . gl e ) . , CNRS. CEA L ~Test new kind of winding for gradient, Explore the
be completely renewed by using | & = F = g ‘ i | e MRI, FCC, High Field Laboratories, etc... : support  within  EMFLnet the

: . : 2 km wire solenoid | 5 _ _ _ , opportunity to use superconducting material.
wireless instrumentation. Courtesy of Glyn Kirby (CER’V) R (o . e -1 e FCC electron cooling lense is considered development of a common HTS insert.
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