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Summary of  

III Session on  Magnet Technology and Conductor Development

Panel on Technology and R&D of high field magnets

· MAGNET DESIGN For High Field


· Cos( is certainly viable TODAY, no doubt,  but:
· R&D in various area is needed:

· Field Quality

· Capability to keep the geometry (today we control conductor at 30 (m level in NbTi, while in Nb3Sn only at 150-200 (m).

· Magnetization (much connected to material properties and correction scheme)

· Rc: interstrand resistance must be controlled and proved to be reliable.

· Quench in long magnets. Tools are available to predict behavior but experience in real length magnet is necessary.

· Heat deposition. Again, experiments on small and then full size models are necessary

· Issue related to long magnet construction. When thinking to Nb3Sn technologies, the tooling and construction techniques must be proved on 5 m long magnets. This was never done and it has proved in an economical way.

· Alternative design, with new and old features have been revisited. The effort to pursue alternative, may be low cost magnet must be encouraged.

·  Is it too early to take a decision now ? (i.e., to support and strongly recommend one design). There is no unanimity of consensus but considering the challenge, if we do not take any decision in a short time the time schedule for this will inevitably slip…

· CONDUCTOR CHOICE

· Nb3Sn, in W&R (Wind and React) technique is the present only choice

· AGAIN: is it too early to take a commitment ? Probably not, given the time scale. HTS are promising but… it’s 10 years they are. All depends on the actual time scale.

· Room for super-optimized NbTi (special alloy) working at the limit ?

· If the “reverse lay-out” is preferred (D1 + D2 + low beta Quads, or D1 + low beta Quads + D2), more options are open.

· Dipoles fits better Rectangular coil block design

· Quads becomes “easier”, certainly re-opening the room for NbTi 



· R&D ON  HF MAGNETS


· SuperFERMI program:

· Conductor development

· Magnet design

· Cos( W&R dipoles

· Common Coil R&W dipoles

· Cos( W&R Quads

· Construction facilities

· Testing (wire, cable ?, short and long magnets)

· Accelerator Physics, Optics layout

· VLHC Dipole Program + Very Impressive program on the LHC low beta quads on Fermilab budget (for 2-3 FY)

· 10-13 year program (i.e. 8-10 supported by directly by DOE)

· by 2011 a full length final prototype

· by 2015 replacement of IR magnets.


· LBNL program

· A lot of R&D, more focussed on Dipoles, with ideas, little experiments, etc., coupled with short model real construction. Continuous development of new design, ideas, novel techniques, like bladders.

· Program very much relevant for a CERN S-LHC:  goal of a 17 T (short sample) 40 mm Dipole. Very interesting also for the alternative IR layout.

· LBNL is the center for cable development in the US.


· BNL program

· Much focus on HTS (also Nb3Sn). 

· A lot of design work, exploring all implications and improvements on the basic Common Coils design. All betting are on simple flat coils.

· Fast turn-around of test coil (400 mm long).

· High current cable test facility


· KEK program

· At this stage is focusing on conductor development

· Nb3Al

· Superior (to Nb3Sn and HTS) mechanical properties: it can really open the route to R&W technique

· Better (that Nb3Sn) Jc in practical conditions and long length still to be demonstrate. 

· Cost issues ??


· EUROPE


· CERN: only LHC, at present. 

· Some studies using the high current facilities. Increase of current test to 30 kA or more (transformer).

· Preserving (through the LHC budget crises) the magnet workshop and the know how. Recuperation of old (CERN-Elin) Nb3Sn tooling.


· CEA: focus on LHC (accelerator and detector)

· Nb3Sn quad model under way, focus to learn technique, by reusing all tooling of LHC arc quad.

· Goal of this quad: Tesla; why not LHC ?

· Technological development, like new insulation technique


· University of Twente

· Construction of a large bore, 10 T dipole with W&R Nb3Sn conductor

· Test facility for wire and conductor. Possibility to measure all properties of wire and cable.

· Conductor development with SMI for accelerator class ITD Nb3Sn (small filament size).


· INFN-Milan

· At LASA lab the activity on cos( low beta quadrupole and the conductor development Nb3Sn have been suspended since few years, to concentrate on LHC detector magnets and aluminum stabilized conductor. 

· There is a new activity on MbB2, to evaluate its possibility for real conductor for future application.

· Apart from facility of high current tests, there is an interested to heat deposition evaluation (with codes developed fort he low beta quad Project)


· GENERAL REMARKS

· Each laboratory has, of course, its own agenda and goals. We may have common scope but since the funds are of different origin and size, it’s difficult to build a real collaboration with a common program. 

· What’s is done for the LHC IR upgrade is certainly relevant for the VLHC or the S-LHC .

· Is it possible to establish a common forum where program and resources are really discussed ? It may happen if it includes the LHC-IR upgrade together with the VLHC and S-LHC studies because this wider horizon can accommodate different goals and different time scales. If the focus is on something too short term it will be difficult to harmonize all exigencies. 

