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Abstract: A plan for the fabrication and test of prototypes for staves/petals in the U.S. is described. Connections to similar pixel stave/disk activities are outlined briefly, since there is substantial overlap in some of the activities.
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1. Introduction
This document outlines a U.S. prototype fabrication and test plan for the integrated mechanical/cooling support structures for silicon strips detectors for the SLHC. These structures are referred to as staves in the barrel region and petals in the disk region. The emphasis is on the near-term prototype work, since the results from early prototypes will guide the direction of future prototypes. 
I included here briefly the connections to similar work on pixel prototypes. For those not familiar with the pixel work – see http://phyweb.lbl.gov/atlaswiki/index.php?title=ATLAS_Upgrade_RandD_-_Mechanical_Studies#Pixel_Upgrade_Support.2FCooling_Structure_Studies
Possible pixel activities are briefly included because (a) there are number of common problems; (b) sharing of future test facilities (e.g. CO2 cooling) makes sense; and (b) the design goals are very similar, although differing in detail. The similarity exists for the baseline strip design (honeycomb core) but is even stronger (almost identical) in the case a bridged-hybrid design is pursued. 

Some assumptions are made in proposing this plan. These assumptions are:

· CO2 coolant

· Equal length barrel support of total length about 2.4 m

· Baseline design is not bridged hybrid (although prototypes addressing this via pixel requirements are briefly included)

Institutional responsibilities are proposed but obviously must be confirmed. Finally, this plan only deals with the U.S. but clearly needs to be embedded in a larger prototype plan.

The general goals of the near-term (roughly the remainder of 2008) prototype plan are:

· Meet the goals of the overall development plan

· Spread the ability to fabricate prototypes to institutions in the U.S. and outside the U.S.

· Characterize existing prototypes (if possible) with CO2
· Use existing prototypes to address tube/foam/facing shear issues (to be confirmed this is possible, see development plan)

· Make a full-width thermal prototype, test it with water coolant and then with CO2
· Make a full-size prototype of a petal

· Initiate the fabrication of a full-size barrel stave

Testing of the prototype petal and the full-size stave would continue into 2009. There would obviously be prototypes beyond these but it’s too soon to define them here. Note that there are likely to be different structures made for specific tests: core shear properties (honeycomb+facings) and mock-ups for end insertion, for example.
2. Existing Prototypes (mostly LBNL, Yale)
Three, short thermal prototypes already exist. One of these may be suitable for testing with CO2. We don’t know the yield strength of the aluminum tube in this prototype. Need to understand if 100 bar or more pressure is required (from safety operations) for a CO2 test or if other means (relief valve) can be used in future CO2 system. Could do pressure destructive tests with existing bare tubes. This would also force some resolution of fittings to be used. This work is most naturally done at LBNL.

It is believed that tube shear stress issues are independent of length (see development plan). If so, the existing prototypes could be examined for problems at the tube-exit end. This work could be done in collaboration with Yale.

3.  Short, Full-Width Prototype (BNL, Yale)

It should be possible to construct relatively quickly a short (34 cm) prototype of the full-width stave and instrument this for thermal measurements (dummy silicon, hybrids, heaters). Test it first with water and then later with CO2. FEA modelling would also be done to compare with measurements. In addition to the intrinsic use, this would bring BNL and Yale up to speed on fabrication issues. This prototype has the following pieces:

· Facings. These either would be from BNL (via company in Florida and therefore K13C2U) or if required made at LBNL from existing K13D2U material.
· Honeycomb. Some remains at LBNL. Send to BNL

· Foam. Yale would take care of procurement and machining

· Tube. Yale would procure stainless tube or work with UK to take some of the stainless tubing they already have on order.

· Yale would deliver tube/foam assembly to BNL

· Tooling. BNL

· Assembly. BNL

· Dummy silicon, dummy hybrids, heaters. BNL/Yale, in collaboration with LBNL (joint order)

· Water cooling and IR imaging. At BNL if possible, otherwise send to LBNL

· CO2 – see discussion below.

· FEA. BNL, backup would be LBNL but not possible until FY09, probably

4. Petal Prototype (LBNL mostly, Yale, maybe BNL)

LBNL would work with Valencia (and other groups) to create petal prototype. This would primarily be a mechanical prototype and the thermal scope remains to be defined. This would be full-size (worst case) prototype. This includes the following:

· Spain would create prototype drawings and CAD model, in collaboration with LBNL
· Spain same for tooling drawings. Decision on tooling fabrication site TBD (shipping from Spain or at LBNL).

· Facing material. Can’t tell yet if enough K13D2U unitape remains for this. Have to work with BNL. Is Spain interested in buying material?

· Honeycomb. Definitely has to be bought. LBNL

· Foam. Can Yale buy enough foam for this as well? Probably. And buy enough stainless tubing (almost certainly yes, minimum order). Foam machining at LBNL. Tube/foam assembly at LBNL

· Final assembly at LBNL with participation of engineer from Spain

· Mechanical measurements (e.g. CMM) at LBNL. Deflection measurements (not so easy with petal shape) Spain or backup LBNL.

· Instrument for thermal measurements? TBD but expect Spain to take lead. Ship petal to Spain for this.

· Models and FEA. Mostly Spain with LBNL (and BNL) collaboration

5.  Full-size Stave (BNL, Yale, hopefully with non- U.S. groups)

Build a full-size barrel stave. Mechanical measurements. Then add dummy silicon, dummy hybrids, heaters for thermal measurements. I think this requires procurement of almost all materials and would naturally follow in FY09 from making short prototype.

6. CO2 Cooling (SLAC mostly, LBNL)

SLAC is gearing up to make a prototype CO2 system at SLAC to learn about CO2 and to allow testing of prototypes. Engineer in charge is M. Oriunno. Collaborating with LBNL. This has been aimed primarily at pixels but easy to expand (if can be done at all) to strips. Scale of this is under definition between SLAC and LBNL (will it include IR, distortions, etc).
7.  Connection to Pixel Work (LBNL, U. of Washington)
I summarize this briefly here. Short staves have been made and thermally tested. The next logical step is to construct a full-length (about 1m) stave, after optimization of the design parameters. This stave shares a number of properties with the strips staves and many of the same issues have to be addressed. A joint prototype effort makes the most sense, which may include sharing materials but certainly test capabilities. 














































































