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Minutes of the meeting INFN- GSI 

at GSI Darmstadt October 6th 2006

Participants: 

INFN:  Pasquale Fabbricatore, Stefania Farinon, Massimo Sorbi, Giovanni Volpini 

GSI: Eric Floch, Gebhard Moritz, Carsten Muehle, Jens Stadlmann (Juris Kaugerts excused)
Goal of the meeting and agenda

The aim of this third meeting is to move forward the organization of the R&D activities to be carried out at INFN on SIS300 dipoles. In particular regarding the conductor, we have to check the actual status of the wire sample test (INFN), the wire design (INFN, GSI), the cable design (GSI). Regarding the magnet we have to look at the most recent developments of 4.5 T curved magnet: design (both at INFN and GSI), the feasibility/series costs (INFN/Ansaldo, GSI/BNN), prototype costs/schedule (INFN). On this basis, the proposed agenda is:

AGENDA

9:00
STATUS OF CONDUCTOR DEVELOPMENTS AT INFN

INFN Speaker
9:30
STATUS OF CONDUCTOR DEVELOPMENT AT GSI

Kaugerts, GSI
09:45
COMMON DISCUSSION ABOUT CONDUCTOR

10:15 SIS300 LATTICE STRUCTURE
                             Stadlmann, GSI

10:30
BRIEF REPORT ON DESIGN ACTIVITIES AT INFN

INFN Speaker
(Effects of curvature, magnetization of filaments, radial grading of iron yoke on harmonics, stability margin, magnets parameters)

11.00 MECHANICAL ISSUES OF INFN DESIGN

INFN Speaker
11:45 
BRIEF REPORT ON DESIGN ACTIVITIES AT GSI

Muehle, Floch, GSI
12:15
 FEASIBILITY AND MASS PRODUCTION COSTS

           ACCORDING TO ANSALDO/INFN ANALYSIS 

INFN Speaker
12:45 LUNCH

13:45
 FEASIBILITY AND MASS PRODUCTION COSTS 

                   ACCORDING GSI/BNN ANALYSIS 

Moritz, GSI
14.15 COMPARISON ( ADVANTAGES / DISADVANTAGES)


 OF 6T STRAIGHT AND 4.5 T CURVED VERSION

GSI /INFN

14:45
INFN R&D PLANNING AND COSTS

INFN Speaker
15:15 COMMON DISCUSSION ABOUT GSI SUPPORT TO INFN R&D 

16:00 END OF THE MEETING
Contributions are available on request!

STATUS OF CONDUCTOR DEVELOPMENTS AT INFN (Giovanni Volpini)

wire:

He presents the results of the wire pilot project (seven element restack assembly) at Luvata. Details are given in the talk.
Wire samples should be sent also to Twente for testing (Volpini, Kaugerts).

cable: 

Specification was given. Open points: core material, n-index, Cu / CuMn: NbTi-ratio. supply strategy status: technical discussion with companies in progress. 'Super-dummy' cable mid of 2007, final cable Oct 2008

open : where can the coil winding tests take place? (CERN,...)
remark: We need enough cable also for models.

SIS300 LATTICE STRUCTURE (Jens Stadlmann)
FBTR-lattice (doublet-structure, straight 3 m dipoles): acceptance is by far not good enough. Therefore:

· They are working on a new lattice design (FODO) with long (7.8 m) curved dipoles 

· 12 missing dipoles cells -> it means in the case of  7.8m long curved dipoles: 12 3.9 m long dipoles 

· magnet parameters will not change dramatically. New parameter list will be delivered in about 4 weeks. Documents (including schematic view of the ring) should be sent to INFN (Kaugerts). Urgent: The aperture must be fixed! Magnet lengths: Do the magnet fit in the ring?
BRIEF REPORT ON DESIGN ACTIVITIES AT INFN (Giovanni Bellomo, Massimo Sorbi)

· Influence of curvature on harmonics: only b2, rest negligible.

· Influence on packing factor (inside, outside, 98 ± 2%) on harmonics: negligible. When parallel stacking will be used, the effect does not exist.

Kalimov (GSI, St. Petersburg) found the same results.

max. operating temperature (last magnet of the string) must not exceed 4.7K. With Tcs= 5.7K we have a margin of 1.0K. Peak field and field quality still to be optimized.

remarks:

· Field quality requirements at different field levels are needed from the lattice group!!

· Minimum injection field in the DC stretcher mode is 0.5T.

MECHANICAL ISSUES OF INFN DESIGN (Stefania Farinon)
design features

· 2 cooling holes in the iron

· free standing collars

· wedge and end spacers material: G11 CR. Stainless Steel would be better radiation resistant, but is considered to be too hard and metallic ( danger of shorts), only if really needed for radiation issues!

Stefania Farinon presented a complete mechanical model for 2 collar sizes (23 and 30 mm). Stress and displacements of the coil are calculated after prestress, cooldown and energization. Subsequent field errors (some units) were given. Results are still preliminary.
Fatigue issues will be covered later.

The report of Zubko (IHEP) about the mechanical design of the 6T dipole together with a report by Nagel on the same issue will be sent to S. Farinon (Kaugerts).

BRIEF REPORT ON DESIGN ACTIVITIES AT GSI

Quench (Eric Floch, GSI)
· Longitudinal Resistance of the wire (T, B) has to be measured

· a self-protecting magnet and a protection scheme without bypass  would be very much desirable:

· no heaters

· no diodes

· more reliable

· reduced costs

· reduced cryostat size

 It may need a redesign of the cable. Radiation issues must be considered. Eric will make a proposal and distribute it.

Field quality (Carsten Muehle, GSI)

· the results of using the different codes (OPERA, ROXIE, ANSYS) on  on load-line and margin should be compared.
· Does it make sense to use a wider cable to increase the margin ?
FEASIBILITY AND MASS PRODUCTION COSTS ACCORDING TO ANSALDO/INFN and GSI/BNN ANALYSIS  

ANSALDO/INFN (Pasquale Fabbricatore)
· the curved dipole is feasible. Coil should be wound on a curved mandrel.

· relative costs are presented: the magnet cost of the curved option (54 dipoles, 4.5 T, 7.8 m) are 20 % lower than the cost for the straight option (108 dipoles, 6T, 2.9 m)  

· work packages, time table and R&D costs of a half length prototype were given.

GSI/BNN (G. Moritz)

· curved dipole is feasible. Favoured option: winding on a curved mandrel.

· cost of the curved option 15% lower 

· 2 production options (differences are most probably within tolerances!):

· mandrel on a radius, different centers (stacked or machined )
· stacking of collar and iron lamination packets easier, but helium containment shell is a toroid.

· mandrel as a toroid  ( machined only)
· helium containment shell fits
PROS AND CONS FOR THE CURVED OPTION
	PROS
	CONS

	reduced production costs (15-20%), large error margin, compensated by 12 half length dipoles 
	2 versions: long and short

	reduced costs for assembly, cold tests
	cryostating more complicated

	better field quality in beam region
	MM more complicated 

	reduced coil ID (100-> 92)
	Transportation more complicated

	4.5 T: lower forces, stresses: free standing collar!!
	needs more superconductor

	option: no heater, no diodes
	 

	Better acceptance; acceptance of the straight version is not sufficient. 
	 

	less interconnections
	 

	One layer coil
	 


Conclusion: The curved option has many advantages. However, the most convincing and compelling argument is the need for better acceptance!  This is in contrast to the arguments during the last minitac, where the magnet stability (margin) was the dominating argument. Both dipole options have a margin of about 1 K. 
