Manchester E-Science: redirection of effort towards alignment

Inner detector magnetic field

John Hart (RAL), Paul Miyagawa (Manchester), Steve Snow (Manchester).

Due to general slippage of the ATLAS schedule, mapping of the inner detector magnetic field has been put back from weeks 4-5 to weeks 17-18 (April/May) of 2006. It has also become clear that most of the two weeks allocated to mapping is in fact used to set up the machine and close the end-caps, so the time pressure during the mapping itself is greater than previously thought. The schedule change and the lack of other people working on this topic require us to spend some more effort on it. What was ‘fast feedback’ at the time of mapping has become a requirement to really integrate the fit with the online system, requiring more effort from Paul. Steve and Paul have also become more involved with simulating the solenoid field; defining a single best estimate of the current path through the as-built solenoid coil, to be used the various simulation programmes. John’s work on deliverable 1.3.I has been very successful, in particular he is now able to measure angular misalignments of the Hall probes of up to a few mrad and correct them with accuracy 0.3 mrad. This has taken a bit more effort than originally expected but is now complete.

The end result of all this is that more effort is used, the milestones remain the same except for their dates, and the probability of a successful outcome (field map accurate to 1 part in 2000) has increased.

SCT Alignment 

Joe Foster, Paul Miyagawa, Steve Snow.

Survey of modules was completed a while ago and Joe Foster is engaged in following up small discrepancies between results from different assembly sites. Although these systematic differences are only around 2 microns we think it is worthwhile to resolve them now, as no one is ever likely to be in a position to do better in the future. This has prompted a re-survey of the handful of modules that were not mounted on discs. When the re-survey results are included, Joe’s module survey data will be final. Steve’s collection and validation of data from disc surveys is almost complete; 15 out of 18 discs are done and the remainder are expected by February 2006.

The cancellation of the X-ray survey has made the task of combining initial survey data sets easier, hence 1.3.IX moves earlier. Instead of being over constrained, the survey data are now just sufficient to define the module positions, so no decisions need to be made. However no cross-checks can be made either. 

The task of interfacing the initial survey data with Athena is more difficult than we had initially envisaged and we would like to add a new milestone that explicitly covers it. As well as getting the initial survey data into COOL we need to check it on two levels. First that the survey data is used self-consistently within Athena and second that it matches the physical reality of the SCT. The first can be done with simulated data and the second requires real track data. The transformations to get from surveys to Athena involves so many changes of numbering scheme and coordinate system that something is almost certain to go wrong. We will set up in advance the necessary diagnostic plots to validate the transformation so that it can be done as soon as real tracks are available.

The lack of X-ray survey means that we will have to rely more than expected on tracks. We believe that a very robust alignment of the positions of modules within endcap discs can be achieved by combining the track-in-overlap method being developed in Oxford with the module and disc survey data, because the two methods are complementary. The survey data is equally accurate in r and  directions, and its error rises only slightly with distance between the modules. The overlap method is very accurate in the  direction for adjacent modules but its error rises proportional to the number of modules chained together, and it is not accurate in r. Combining these methods should result in an alignment that works stand-alone in each disc and would rely very little on the quality of other parts of inner detector tracking. So it would be suitable to apply early on in SCT commissioning. We would like to define a new milestone for the proof of this method in simulated data.

Finally, we plan to work more generally on combining survey data with all other track-based methods and thus contribute to the last two milestones already defined under ‘Run time alignment’.

Track Validation and Monitoring

Was: Sabah Salih 20%, Steve Snow 10%, Paul Miyagawa 33%.

We propose to drop this entirely. We believe it is being covered by other groups and it is not efficient for us to try to get involved.

Updated Deliverables

Below is an updated table showing approximately how Paul’s effort will be used between now and the last alignment deliverable defined in the eScience log book. 
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Updates for the eScience logbook

Below are parts extracted from the eScience logbook and changed (highlighted in red) to show the new deliverables and dates.

-----------------------------------------------------------------------------------------------------------

Objective 3: Alignment 

The exploitation of the considerable UK investment in the SCT requires a precise alignment. The UK leads this work, both in terms of hardware systems (FSI, X-ray) and software for the offline alignment. The scope also includes development of software to fit the magnetic field. These posts provide the software and offline support required to complete the project.

Deliverable WP1.3.I (1 Sep 05) Now done
Magnetic Field: Produce field-fitting programming that can cope with all expected features of field, and is robust enough to cope with “unexpected” features.
(Metric: Demonstration by fitting typical field and field components)

Deliverable WP1.3.II (1 Sep 05 1 Mar 06) (Changed 17/07/05)
‘Run time’ alignment: Deliver first version of geodetic grid software a) to determine 3D node co-ordinates from FSI 1D data, and b) to interpolate 3D node co-ordinates to provide module co-ordinates. 

(Metric: Demonstration)

Deliverable WP1.3.III (1 Sep 05)
‘Run time’ alignment: Deliver first version of track-based alignment software for use in DC3. 

(Metric: Demonstration of functionality in DC3)

Deliverable WP1.3.IV (1 Dec 05) (Deleted 17/7/05)
‘Initial’ alignment: Carry out X-ray survey of SCT, if ATLAS/LHC schedule allows. 

(Metric: successful survey with sufficient data of sufficient quality )

Deliverable WP1.3.V (1 Dec 05) Now done
‘Initial’ alignment: Complete collection and validation of “conventional surveys” of module ‘internal’ assemblies (module metrology). 

(Metric: Report)

Deliverable WP1.3.VI (1 Mar 06)
‘Initial’ alignment: Complete collection and validation of “conventional surveys” of SCT support structures (optical surveys, barrel and disk).

(Metric: Report)

Deliverable WP1.3.VII (1 July 06)
‘Run time’ alignment: First version of full alignment software (using tracks and FSI) into ATLAS.  
(Metric:functionality of software demonstrated using simulated data)

Deliverable WP1.3.VIII (1 July 06)
Magnetic Field: Produce field map good to ~1 part in 2000 throughout ID volume, and interface this map to tracking software.

(Metric: Demonstration that map is accessed successfully by software)

Deliverable WP1.3.IX  (1 May 06)
‘Initial’ alignment: Combine all survey information to produce “initial position” file, and demonstrate that it works.      

(Metric: Demonstrate functionality)

Deliverable WP1.3.X (1 Mar 07)
‘Run Time’ alignment: Production release of alignment procedure combining initial survey with FSI and track data.     
(Metric: Demonstrate functionality on real data)

----------------------------------------------------------------------------------------------------------

 Objective 3: (Alignment)

Magnetic Field  

1 MAR 2005: Produce software to simulate field map and fit, including statistical and systematic errors of mapping machine. Specify required performance of mapping machine.

1 OCT 2005: Produce field-fitting programming that can cope with all expected features of field, and is robust enough to cope with “unexpected” features. 

 1 MAY 2006: Map field. Fit integrated with online to provide ‘real-time’ feedback.

1 AUG 2006: Produce field map good to ~1 part in 2000 throughout ID volume, ad interface this map to tracking software.

1 JAN 2007: First release of s/ware to ‘tune’ field based on tracks. 

‘Initial’ Alignment 

[1 APR 2005 (??): “go/no go” on X-ray. (There are several related decisions that have to be made: develop X-ray head for disks, X-ray the barrel, X-ray the disks,…)] 

1 JAN 2006(??): Perform X-ray survey. (if “go”)

1 JAN 2006: Complete collection and validation of “conventional surveys” of module ‘internal’ assemblies (module metrology).

1 APR 2006: Complete collection and validation of “conventional surveys” of SCT support structures (optical surveys, barrel and disk).

1 MAY 2006: Combine all survey information to produce “initial position” file, and demonstrate that it works.      

1 DEC 2006. Survey data in COOL/Athena. Cross checks prepared to validate it when first data arrives.

1 FEB 2007. Algorithm to combine surveys with track-in-overlap method of alignment in SCT endcaps.

‘Run Time’ Alignment 

1 APR 2005 (March 2005): set-up of χ2 track alignment on parallel cluster (Linux farm).

1 OCT 2005: Deliver first version of geodetic grid software a) to determine 3D node co-ordinates from FSI 1D data, and b) to interpolate 3D node co-ordinates to provide module co-ordinates. 

1 OCT 2005: First version of track-based alignment software for use in DC3. 

1 AUG 2006: Complete first iteration of internal calibration of FSI using X-rays or optical surveys. 

1 AUG 2006: First version of full alignment software (using tracks and FSI) into ATLAS. 

1 APR 2007: Production release of alignment procedure combining initial survey with FSI and track data. Manchester would now contribute to this…
1 OCT 2007: Deliver revised production release of alignment tools, following commissioning using first real ATLAS data.  ...and this
