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This is a summary of the main points arising from recent discussions on alignment work: 7th August Tony/Norman by phone; 8th August Tony, Norman, Alessandro, Pawel discussion in Oxford. Stephen G was away, but Tony has discussed these issues with him extensively. 
1) Combined Test Beam (CTB): An ATLAS Note is being prepared (editors: Valencia) containing results from all the alignment methods. Pawel (Global χ2) and Florian H (‘Robust’) have both already provided their results for this note. There has been a ‘break-through’ in alignment of the CTB following the discovery of the bug in the way one alignment parameter (‘Roty’) was implemented in the software. See Pawel’s talk at July 20th Alignment meeting: http://indico.cern.ch/conferenceDisplay.py?confId=4571  .
2) Global χ2 (and ‘Robust’ method):  
See Pawel’s talk at Ringberg ( http://indico.cern.ch/conferenceDisplay.py?confId=a061781 ) for overview on Global χ2 . 
With work on CTB alignment now completed, focus turns to Barrel Cosmics taken on the surface. The aim (deliverable) should be to demonstrate functionality of the Global χ2 method on this data, using the Athena framework, with a ‘metric’ of reporting to the Dec 11-15 Software week. The Athena version of the code is prepared by Valencia (effort at Valencia: most of Escobar plus some of Sergio, student, who is now writing up thesis.)  
The surface cosmics can be handled by the global χ2 code without difficulty because the matrix is much reduced in size compared to the full ID. However, the Calibration and Alignment Data Challenge (CDC) will produce misaligned simulated data for the complete ID, and we will need the full-sized matrix. Memory/address-space requirements then imply the 64-bit version of the code. According to Dave Quarrie’s talk at the April Software week, 64-bit support appears in a preliminary fashion with Release 13 
( See slide 6 of DQ’s opening talk at:                            http://indico.cern.ch/conferenceDisplay.py?confId=a057207#s28 ) . We need to check the revised schedule for Release 13, and what will be in it in the way of 64-bit support. (My (NMcC) personal estimate is that misaligned simulated data will appear ~January 2007.)  
Pawel foresees a ‘suite’ of (or at least more than one) matrix solvers, to be used as appropriate. Solving for all ‘modes’ will be relatively infrequent. When the matrix is ‘sparse’ then a ‘Bloebel-type’ approach may work. (See Buchmueller (CMS) talk at Ringberg, particularly slides 39,40)  Applying a vertex constraint correlates spatially separate parts of the detector, and a different approach will be needed. Memory/address-space permitting, the matrix can always be ‘written out’ for special processing outside Athena and the answers fed back in. Pending clarification of the revised dates for release 13 and 64-bit support, we should aim to have demonstrated functionality of the global χ2 approach (all ‘modes’) on simulated data by end May 2007.

Open questions: 

· can we actually get our hands on the Bloebel code? Who should follow this up? Pawel? Jochen Schiek?    
· Allan Clark (Geneva) suggested he has a student who could help on global χ2 What’s happening there? 
3) FSI-related software: 

As expected, the FSI hardware will require the lion’s share of Stephen G’s time between now and Spring 2007. Nevertheless, Stephen is convinced that it is much more efficient for him to devote a small amount of time to produce a ‘beta’ version of the ‘geodetic grid’ software, rather than for someone else to embark on the very length learning process (of SIMULGEO) that would be required. (And which would also require input from Stephen) The deliverable is that Stephen will produce, by end March 2007, a first version of the code that takes the FSI 1D lengths and produces 3D node co-ordinates.  
One then has to go from 3D node co-ordinates to SCT module co-ordinates. Tony/Ellie are working on this (for the barrel), starting with the photogrammetry data on the barrel flanges: a) find/develop mechanical model that fits the observed flange distortions,  b) interpolate to get module co-ordinates, starting with simplest, linear interpolation between points on the barrel flanges, c)  adapt to go from FSI 3D node co-ordinates to module co-ordinates.   

The plan is to start with the barrel, as this is a natural extension of the photogrammetry work, and then develop similar methods for the EndCaps.
The module co-ordinates from the FSI – more precisely, the changes in the module co-ordinates – then have to be used in the alignment software. We expect that the FSI will be most useful to monitor and correct for ‘rapid’ changes (‘rapid’ means fast compared to timescale to gather the track sample needed for alignment; the FSI can be read out every ~10 minutes.)  That suggests that, ideally, the FSI corrections should be applied to track samples before the rest of the alignment is carried out. Developing the software machinery, and demonstrating that this works (i.e. resolution improves) is Alessandro T’s task. He should start by getting a good understanding of the FSI (from Stephen) and familiarising himself with how alignment correction are introduced in the code. 
4) Deliverables:
The above suggest the following set of new/revised deliverables: 

NEW 1.3.12: End July 2006: Complete alignment studies of CTB, using global-χ2 and ‘robust’ methods.


Metric:  Talks at meetings and contributions to ATLAS Note

NEW 1.3.13:  December 2006: Demonstrate functionality of global-χ2   and ‘robust’ alignment methods on the ‘surface cosmics’ in the barrel. 

Metric: presentation at December 2006 software week   
MODIFY 1.3.10: End May 2007: Demonstrate functionality of global-χ2   and ‘robust’ alignment methods on simulated, misaligned data (Calibration Data Challenge). 
            Metric: Align the misaligned data. 
MODIFY 1.3.9:  December 2006: Derive SCT (Barrel) module co-ordinates using simple, linear interpolation from the barrel photogrammetry data.


Metric: presentation at December 2006 software week.  

MODIFY 1.3.2: End March 2007: First version of ‘geodetic’ grid software, a) to determine 3D node co-ordinates from FSI 1D data, and b) to interpolate node co-ordinates to provide module co-ordinates.

Metric: Code delivered

MODIFY 1.3.7:  July 2007: Demonstrate use of FSI to determine rapid distortions of the structure. If none are seen, FSI will be used to flag long-term periods for which the detector was stable. If significant amplitude rapid distortions are detected, then FSI should be used to correct for these.

Metric: demonstrate that stability of barrel and endcap support structures can be determined, and rapid distortions, if present, can be corrected for.

