ATLAS eScience Log Book

1. Project

Name: ATLAS High-level tracking and tools
Manager: Dan Tovey
2. High Level Objectives and Level-1 Deliverables

(a) Descriptive Name: ATLAS High Level Tracking.
(b) Why (purpose)? : Provision of tracking tools based on the core tracking tools, both for production and for physics analysis; provision of an energy flow tool to integrate tracking with other detector information.
(c) Principal client. ATLAS tracking developers, physics analyists.
(d) Definition of successful achievement of objective: Effective and significant use by ATLAS user community. 
(e) High Level Risks to achievement of this objective.

· Failure or significant delays in the ATLAS tracking framework implementation. 

· Delays in release schedule preventing adequate stable code base for development.

· Delays in the validation framework leading to inadequate feed-back.

(f) List of Level-1 deliverables associated with Objective: Description: (see below).

Objective 1: V0 and bremsstralung finding and reconstruction.
Deliverable WP2.1.I (1 January 05)
Requirement capture, review of existing strategies and initial design for V0 and bremsstralung fitting AlgTools.
(Metric: Documents)

Deliverable WP2.1.II (1 April 05)
Software infrastructure developed to implement Gaussian Sum Fitter (GSF) in InDet software.

(Metric: software release, demonstration.)
Deliverable WP2.1.III (1 October 05)
First version of V0 fitting AlgTool using new modular track fitting and extrapolation packages, kinematic (direction/mass) constraints and skeleton Billoir secondary vertex fitter. Gaussian Sum Fitter incorporated into new InDet software architecture.

(Metric: software release.)
Deliverable WP2.1.IV (1 April 06)
First release of complete new bremsstrahlung recovery and V0 fitting AlgTools for DC3.

(Metric: software release.)
Deliverable WP2.1.V (1 Oct 06)
Calibration and assessment of performance of new AlgTools in conjunction with xKalman/iPatRec adapted to new InDet software architecture.

(Metric: document.)
Deliverable WP2.1.VI (1 April 07)
Production versions of AlgTools ready for data-analysis.

(Metric: document.)
Deliverable WP2.1.VII (1 Oct 07)
Production versions of AlgTools ready for data-analysis.

(Metric: software release.)

Deliverable WP2.1.VIII (1 April 08)
Detailed assessments of algorithm performance.

(Metric: journal papers.)
Objective 2: Energy Flow and Late Conversion Reconstruction
Deliverable WP2.2.I (1 January 05)
Review of eflowRec design and requirements capture, paper design for new TRT-based electron-pion track identification (using e.g. likelihood ratio technique) and cell-level shower parameterisation AlgTools.

(Metric: Documents)

Deliverable WP2.2.II (1 April 05)
Prototype TRT-based electron-pion track identification and cell-level shower parameterisation AlgTools.

(Metric: Software release)

Deliverable 2.2.IIIa (1st October 2005): 

New AlgTools interfaced to fully functional re-designed energy-flow reconstruction package 
(metric: packages). 

Deliverable 2.2.IIIb (1st January 2006): 
Requirement capture and design document for late conversion finding using TRT track stub fitting.
(Metric: Documents)

Deliverable WP2.2.IV (1 April 06)
First implementation of vertexing code ready for incorporation into conversion reconstruction code (metric: package). Preliminary calibration parameters for energy flow package.

(Metric: Software release)

Deliverable WP2.2.V (1 October 06)
First implementation of new conversion finding algorithm using Billoir secondary vertex and conversion vertexing AlgTools (metric: package). Preliminary tests of new energy flow reconstruction package.

(Metric: Software release)

Deliverable WP2.2.VI (1 July 07)
Fully calibrated energy-flow algorithm demonstrating improved jet pT and ETmiss resolutions. Documented assessment of performance (metric: package, journal paper). Preliminary calibration parameters for new conversion finding package.

(Metric: Software release)

Deliverable WP2.2.VII (1 Oct 07)
Fully calibrated energy-flow algorithm demonstrating improved jet pT and ETmiss resolutions. Documented assessment of performance (metric: package, journal paper). Preliminary calibration parameters for new conversion finding package.

(Metric: Software release)

Deliverable WP2.2.VIII (1 April 08)
Conversion finding package using production secondary vertex and conversion vertexing AlgTools implemented in Athena, together with detailed assessment of algorithm performance.

(Metric: Software release, paper)

Objective 3: Secondary Vertex Finding

Deliverable WP2.3.I (1 January 05)
Assessment of current vertexing code and implementations within ATLAS`EDM. Assessment of existing primary and secondary vertex reconstruction code implemented within ATLAS EDM. Secondary vertexing code to focus on requirements of b-tagging. 
(Metric: Documents)

Deliverable WP2.3.II (1 October 05)
Validate performance of the implemented Billoir tools, using test procedures similar to those developed by Billoir. Compare performance with existing alternative vertexing tools (e.g. CTVMFIT). Create a further new vertexing tool if necessary.. 

(Metric: Package)

Deliverable WP2.3.III(a) (1 July 06)
Establish vertexing tools best suited for primary vertex and secondary vertex b-tagging and late conversion reconstruction. 

(Metric: Package)
Deliverable WP2.3.III(b) (1 December 06)

New UK-developed b-tagging algorithms in Athena committed to CVS, tagged and ready for Release 13. Comparison of new b-tagging algorithms with existing ATLAS code using djet (Z( bbbar) and multijet (ttbarH) MC samples made with Release 11, examining the dependence on topology, pseudorapidity and pT. 

(Metric: Package, Document).
Deliverable WP2.3.IV (1 April 07)
Production versions ready for data-taking and data-analysis. Documented planning for validation of b-tagging code in initial 900GeV running.

(Metric: Package, CSC Note).
Deliverable WP2.3.V (1 October 07)
Revised version tuned on real data

(Metric: Package)

Deliverable WP2.3.VI (1 April 08)
Secondary vertexing evaluation

(Metric: Journal Paper)

Objective 4: Kink Finding

Deliverable WP2.4.I (1 January 05)
Requirement capture based on physics signatures and survey of existing tools.

(Metric: Documents)

Deliverable WP2.4.II (1 October 05)
Prototype kink-finding AlgTool using new track-fitting and extrapolation AlgTools interfaced with skeleton Billoir secondary vertex fitting AlgTool.

(Metric: Package)

Deliverable WP2.4.III (1 June 06)
First production release of kink-finding AlgTool. Evaluation with combined test beam data (if available).

(Metric: Package, Document)

Deliverable WP2.4.IV (1 April 07)
Detailed assessment of performance of new kink-finding AlgTool.

(Metric: Document)

Deliverable WP2.4.V (1 April 08)
Final release and documentation.

(Metric: Package, Document)

3. Level-2 Deliverables or Milestone

A more detailed plan execution plan than the Level-1 deliverables is required. However, it may be maintained in whatever format is more suited to each area. A link to something that shows the a current plan/status should be contained in this document. 

Changes to level-2 deliverables do not need to be reported to the GridPP project manager but the document describing them should be kept up-to-date. Progress on level-2 deliverables will be regularly monitored by the appropriate CEB member.

The type of information needed is the following:

(a) Level-2 deliverable description and due date.

(b) Metric (what defines successful completion?)

(c) Associated Level-1 deliverable.

(d) Current Status.

(e) Risks (optional) and dependencies.

Objective 1:
PM05: Meet with ID co-ordinator to agree overall schedule and priorities.
PM06: Meet with vertexing workers and tracking experts to decide optimal strategy.
PM07: First rough prototyping work on framework.
PM08: Draft version of requirement capture, review and design circulated for comment.
PM09: Requirement capture, review of existing strategies and initial design for V0 and bremsstralung fitting AlgTools (metric: documents).DONE
PM10: Early prototype implementation of framework for GSF.
PM12:
Software infrastructure developed to implement Gaussian Sum Fitter (GSF) in InDet software (metric: package).

PM17: First version of V0 fitting AlgTool using new modular track fitting and extrapolation packages, kinematic (direction/mass) constraints and skeleton Billoir secondary vertex fitter. Gaussian Sum Fitter incorporated into new InDet software architecture (metric: packages).
PM24: First release of complete new bremsstrahlung recovery and V0 fitting AlgTools. (metric: packages).

PM30: Calibration and assessment of performance of new AlgTools in conjunction with xKalman/iPatRec adapted to new InDet software architecture (metric: packages, documents).

PM36: Production versions of AlgTools ready for data-analysis.(metric: packages).
PM42: Improved AlgTools calibrated using real data and benchmarked using new AlgTools (metric: packages).

PM48: Detailed assessments of algorithm performance (metric: journal papers).

Objective 2
PM06: Fix bugs in eflowRec prototype and ensure working in release 9.0.x (delayed due to release and dependency on FastShower).

PM07: Review strengths and weaknesses of existing eflowRec prototype and identify areas where further development required; identify existing code which could be used as input (DONE).

PM08: Discuss and agree algorithms with stake-holders (jet-etmiss WG); draft version of requirement capture, review and design circulated for comment.
PM09:
Review of eflowRec design and requirements capture, paper design for new TRT-based electron-pion track identification (using e.g. likelihood ratio technique) and cell-level shower parameterisation AlgTools (metric: documents).DONE
PM10: Migrate prototype code to AlgTools; implement use of new track extrapolation tools inside eflowRec.
PM11: Commence work on track ID and cell-level shower subtraction.
PM12: Prototype TRT-based electron-pion track identification and cell-level shower parameterisation AlgTools (metric: package). DONE
PM18: New AlgTools interfaced to fully functional re-designed energy-flow reconstruction package(metric:packages) DONE
PM21: Requirement capture and design document for late conversion finding using TRT track stub fitting.(metric: Documents)DONE
PM24: First implementation of new TRT track stub fitting AlgTools adapted to new InDet software architecture from xHouRec, xKalman and other existing packages (metric: package). Preliminary calibration parameters for energy flow package (metric: package). DONE
PM30:
First implementation of new conversion finding algorithm using secondary vertex and conversion vertexing AlgTools (metric: package). Preliminary tests of new energy flow reconstruction package (metric: document). DONE
PM39: Fully calibrated energy-flow algorithm demonstrating improved jet pT and ETmiss resolutions. Documented assessment of performance (metric: package, journal paper). Preliminary calibration parameters for new late conversion finding package (metric: package).

PM42: Calibration and assessment of performance of new late conversion finding package (metric: package, document).

PM48: Extensive off-line evaluation of the procedure using real data (document).

Objective 3:
PM06: Meet with ID coordinator to agree requirements (DONE).
PM07: Continue familiarization with existing vertexing tools in new ID software framework.
PM08: Meet with collaborators and ID s/w coordinator to discuss detailed requirements and architecture; complete familiarization with existing vertexing tools in new ID software framework; draft version of requirement capture and initial design for new Billoir secondary vertex fitter, circulated for comment.
PM09: Assessment of current vertexing code and implementations within ATLAS`EDM. Assessment of existing primary and secondary vertex reconstruction code implemented within ATLAS EDM. Secondary vertexing code to focus on requirements of b-tagging. (Metric: Documents)DONE
PM10: Commence development of Billoir secondary vertex fitting AlgTool with mass and kinematic constraints, based upon existing code.

PM11 Draft version of framework for Billoir secondary vertex fitting AlgTool
PM12: Skeleton Billoir secondary vertex fitting AlgTool implemented in Athena (metric: package). Also CDF tools if deemed relevant in PM09 document.

PM18:
Validate performance of the implemented Billoir tools, using test procedures similar to those developed by Billoir. DONE Compare performance with existing alternative vertexing tools (e.g. CTVMFIT). Create a further new vertexing tool if necessary. (Metric: Package)DONE
PM20: Development of testing tools for the vertex fitters. Testing the reolutions, pulls, chi2 probability distributions for the VxBilooirFitter with benchmark channels. Development of the abstract interfaces for the new Vertexing library, migration of present components to the new package structure

PM21: Development of the interfaces (continue)Implementation of the Kalman filter for vertex fitting.

PM22: Kalman filter implementation (continue). Testing of the KF implementation with benchmark channels. Adopting existing Primary Vertex finder to use the KF algorithm. Study of (non-finished) existing secondary vertex finding algorithm.

PM23: Adding track  weights and annealing schedule to the existing Kalman filter implementation: development of the Adaptive Vertex fit.
PM24: Incorporation of impact parameter information into likelihood based b-tagging algorithm. Tests of the Adaptive Vertex fitter, comparison to Kalman and VxBilloir, validation.  Tests of the Primary and secondary vertex finders using different vertex fitters, comparison, validation.
PM27: Establish vertexing tools best suited for primary vertex and secondary vertex b-tagging and late conversion reconstruction. (Metric: Package)DONE
PM30:
Billoir AlgTool interfaced to late conversion finding package (metric: package).
PM36: Production versions ready for data-taking and data-analysis (metric: packages).

PM42: Revised version tuned on real data (metric: package).
PM44: Start evaluation of code for various physics processes culminating in efficiency/purity curves for interesting physics channels.

PM48: Secondary vertexing evaluation (metric: journal paper).

Objective 4:
PM06: Meet with ID Co-ordinators to agree overall schedule and priorities(on-going)
PM07: Meet with Tracking experts to fit the future AlgTool into the ATLAS software layout.

PM08: Survey of existing implementations of Kink-Finding Algorithm on other HEP experiments(Tevatron)
PM09: Requirement capture based on physics signatures and survey of existing tools (metric: document). DONE
PM10: Initial design (blueprint) for Kink finding tool, iteration with Tracking and Vertexing experts for approval.

PM11: First implementation using untagged paired tracks, doing very simple track intersection, based on availability of ATLAS release 9.

PM12:
Detailed design and first skeleton implementation of modular kink-finding AlgTool, identifying routes to tagging tracks prior to detailed re-fitting. (metric: document, package).

PM13: Iteration including robust input track selection.

PM14: Implementation of prototype track refitting.
PM15: Iteration allowing more robust algorithm for track refitting.
PM16: Integration of Track extrapolation tools.
PM17: Interfacing with Billoir secondary vertex tool (or primary vertex tool if the previous is missing).
PM18: Prototype kink-finding AlgTool using new track-fitting and extrapolation AlgTools interfaced with skeleton Billoir secondary vertex fitting AlgTool (metric: package).DONE
PM24:
First production release of kink-finding AlgTool. Evaluation with combined test beam data (if available) (metric: package, document) DONE.

PM30:
Calibration parameters for new AlgTool (metric: package).

PM36:
Detailed assessment of performance of new kink-finding AlgTool (metric: document).

PM42:
Iteration of design of new kink-finding AlgTool (metric: package).

PM48: Final release and documentation (metric: package, journal paper).
4. Commentary

This section is filled in incrementally quarter by quarter as a means of documenting particular successes, failures, issues, problems and their resolution. It should be brief, but should provide a coherent record of the evolution of the work. It will be reviewed each quarter by the chair of the CEB. However, it should state explicitly which level-1 deliverables have been completed in the quarter and should comment explicitly on any level-1 deliverables that are overdue. In this case, a modified date should be agreed and a Change form should be sent to the CEB chair.

04Q3 Comments
Eva Bouhova (Objective 1) and Frederic Brochu (Objective 4) are now in post. Mark Hodgkinson (Sheffield) has started at Sheffield as of 1/11/04.
Objective 2.1:
Deliverables PM05 and PM06 have been completed.
V0:

· Eva Bouhova and Rob Henderson visited CERN and talked to Markus Elsing, Andreas Wildauer and Frederik Akesson.
· EB and RH identified how a V0 package might fit into the Atlas software.
· EB and RH identified and started looking at some existing packages (VertexPrimary, ConversionAlgs and VxBilloirTools) that can be used as starting point.
· EB and RH had problems with Athena (LD_LIBRARY_PATH) for about two weeks. Eventually found a solution with the help of the experts.
· EB and RH had difficulties in getting familiar with the existing software because of the changes being made at the moment and unstable releases. - expecting things to get much better with 9.0.0.      
Brem recovery:

· Eva Bouhova and Vato Kartvelishvili attended the egamma workshop in Paris and talked to Fred Derue.
· EB and VK visited CERN and talked to Markus Elsing.
· VK talked to Igor Gavrilenko and Alan Poppleton.
· EB and VK looked at the existing strategies in xKalman and iPatRec. Ran some tests in 7.0.0 on xKalman without and with brem recovery (option 61). The latter gave worse results than the TDR studies.

· EB and VK started looking at the new Kalman fitter package as a possible starting point for (re)implementing the existing xKalman strategy (option 61) and/or a Gaussian sum fitter.
Objective 2.2:
Deliverable PM07 has been completed. Deliverable PM06 has been partially completed - the code is now working nominally (without full performance) but only through a kludge due to problems with an external package (FastShower). The problems with FastShower are being discussed with the authors.
Late Conversions:                                                                                              

· Ian Dawson had discussions with experts involved in ID track reconstruction; A.Poppleton (IPatRec), I.Gavrilenko (xKalman), D.Rousseau, Level-2 people. Unlike vertexing, there is zero effort in this area. Conclusions of discussions are:

· At present IPatRec is not suitable for late conversion reconstruction because requires hits in SCT. Implies using xKalman, but in current form cannot be used to produce reconstructed late conversions in ESD (as is done for secondary vertexing) which implies some lower level tracking.

· A fortran algorithm for late conversion reconstruction exists (xHourec: Ulrik Egede), but there is nothing for the Athena framework. 

· The algorithm used by the Level-2 s/w is not a suitable starting point for the late conversion work.
· Best approach is to work with Igor Gavrilenko on a new framework.
· ID will meet with Igor Gavrilenko to discuss a possible structure for such an algorithm.

Energy Flow:
· Dan Tovey and Rob Duxfield discussed possible optimizations of the algorithms with Daniel Froidevaux, Elzbieta Richter-Was and Peter Loch.
· DT to arrange phone meeting for middle November to identify optimum way to proceed with ATLAS eflow ‘community’.

· RD implemented and tested new event shape variable code into existing eflowRec prototype.

· DT and RD studied in detail origin of unusual crash when eflow turned on (but not inside eflow itself - interference with InDet code). DT and RD identified problem as being due to bug in FastShower. DT discussed with FastShower people (Peter Sherwood et al, Michael Heldmann et al.) - not updated and still using wrong units. PS fixed units but bug still present. RD kludged eflowRec until FastShower fixed.

· FastShower bug prevents adequate functioning of eflowRec / performance assessment until fixed. Ensure fixed by continued dialogue with FastShower authors (eflowRec will be used for FastShower validation).

· DT and RD implemented new PESA egamma TRT based electron-pion selection cuts in eflowRec. Temporary until likelihood approach ready.
Objective 2.3:

Deliverable PM06 has been completed. 
· Barry King and Ian Dawson studied existing secondary vertexing and B tagging s/w in ATHENA, drawing on experience gained at LEP and the Tevatron.
· ID ran the DC2 physics analysis example provided by the B-physics group, which requires use of the TrackParticle class and the vertex fitting algorithms (either the new VxBilloirTools or CDF's CTVMFT).

· ID checked out and ran InDetRecExample, which is starting point for development of ID software algorithms. Need to check out vertexing algorithms and modify etc.

· BK met with Markus Elsing to discuss requirements and where work is needed; further detailed discussions between BK and ID and Markus, Andreas Wildauer, Fred Akesson and Ed Moyse planned 1st week November. 

· BK and ID can now run the current B tagging software on lxplus and have started to think about ways to improve the current algorithms. They are concentrating on the secondary vertex reconstruction code, whereas CERN people are currently developing the impact parameter based methods.

· In parallel, BK has installed the ATLAS software environment on 20 node farm in Liverpool. This will allow much faster job turnaround and will prevent hold-ups caused by crashes elsewhere in the reconstruction software.
Objective 2.4:

Deliverable PM06 is due. Frederic Brochu is meeting with the InDet Software Coordinator beginning November.

· Frederic Brochu has been working on the Requirement Capture (physics cases and technologies available) for the Kink finding algorithm.
· FB discussed requirements with Markus Elsing and plans to meet 1st week in November. 

04Q4 Comments

Work this quarter has concentrated on requirement capture and design documents for each of the four sub-projects. Two phone meetings were held to discuss progress and drafts of all documents were circulated within the group, producing useful comments and sharing best practice in terms of document contents. The final (internal) documents were made public (linked from task pages on http://www.gridpp.ac.uk/atlas/Computing/WP2/ ) and submitted for review to the InDet SW coordinator (Objectives 2.1, 2.3 and 2.4) and Jet/ETmiss coordinators (Objective 2.2). The reaction to these documents was on the whole very favourable with only a small number of (constructive) comments received. Limited revision of the documents is on-going however it is judged that all the PM09 deliverables have been substantially met. As a result of this process it is likely that some Level-1 and Level-2 deliverables will need to be redefined to mesh more coherently with the current vision for InDet reconstruction software. 
05Q1 Comments

WP2.1 : There have been some problems with duplication of effort between Lancaster and Melbourne on Brem recovery, leading to delivery of WP2.1.II by Melbourne. This was discussed with the InDet SW coordinator and direct discussions held between the two groups better integrate activities.  As a result a reorganisation has occurred of the Lancaster contribution to the overall effort. Eva Bouhova is writing software to test the fitting code following a request from ATLAS. Vato Kartvelishvili is working on a stand alone MC for brem recovery, which is viewed by the InDet coordinator as being a very important development. He is also modifying the ntuple to accommodate the output from this code. These changes in emphasis will require updated Level-1 deliverables – this is in progress. Work has yet to start on code development for the V0 package.
WP2.2: Mark Hodgkinson has implemented the new ATLAS TracktoCalo track extrapolation tool into eflowRec.  He is also tuning CaloTopoCluster to minimise the number of clusters found for single showers, as required by the eflow algorithm (this requirement is somewhat different from that of other applications using CaloTopoClusters). He has also prepared the code for RTT testing. Rob Duxfield (student) is studying single particle showers of electrons and charged pions to optimise the cell-level shower subtraction algorithm. Mark Hodgkinson meanwhile is implementing the baseline cluster-level subtraction. Mark presented the status of eflowRec at a March Jet/ETmiss phone meeting. Prototype TRT-based electron-pion track identification and cell-level shower parameterisation AlgTools have been implemented as required by the PM12 deliverable and are currently being developed further. This deliverable is therefore complete.
WP2.3: The funded half-post at Liverpool has now been released and an advert is currently out. The funded half-post at Sheffield is released but not yet advertised. Ian Dawson is concentrating on understanding and using the current primary vertex code while Barry King is studying the application of the new secondary vertex tools already implemented by the CERN group to b-tagging. This work by the CERN group has necessitated changes in the Level-1 deliverables. These have been submitted to DRT and are awaiting consideration by the CEB via the Change-Form procedure (when implemented). On a technical front it is noted that trackstubs required for secondary vertex finding for e.g. conversion reconstruction are not yet compatible with the Trk::Track EDM class. This problem is also relevant for V0 reconstruction and is being investigated by Ian Dawson.
WP2.4: Frederic Brochu has made good progress with kink-finding tools, summarised in a presentation at an InDet SW phone meeting. He has implemented four component packages containing the kink object class, kink-fitting methods, AlgTools and output algorithms. These packages use the new TrackExtrapolation tools in the InDet SW framework. These prototype packages now need extensive development to optimise performance.
05Q2 Comments
WP2.1 : Deliverable 2.1.2, the infrastructure for bremsstrahlung recovery was completed (due on the first day of 2005 Q2) and is underwent extensive testing. It indeed included a Gaussian Sum Filter, but the Inner detector Co-ordinator has requested that we work now on the Materials Service essential for bremstraalung recovery, and this is proceeding well. For the later deliverables, we have been requested to change our remit to work on more general tools than just the Gaussian Sum Filter. Accordingly, we are currently working on re-implementing the older xKalman tools in the current ATLAS tracking framework  The 1-dim model for the noise-adjusted kalman filtering for brem recovery purposes has been developed further, and a presentation was made by Vato at ID software weekly on 17 June. The model is being developed further to include more realistic energy loss distribution. Vato Kartvelishvili is also continuing to work on the stand-alone MC for bremsstrahlung recovery testing.

For the V0 finding, Eva has developed a prototype of the V0Hypothesis and V0Candidate classes needed for the V0 Finder tool, and have been working with Andreas Wildauer and Fredrik Akesson at CERN on the integration of V0 finding with the ATLAS Track model, which are major steps towards 2.1.3.
WP2.2 : In Sheffield significant progress has been made with the baseline cluster-level eflow algorithm. Preliminary results showing performance approaching that of standard jet reconstruction algorithms were shown at the Rome Physics Workshop and Mark Hodgkinson (funded) has given 3 talks at ATLAS Jet/ETmiss meetings. Work is continuing to determine calibration parameters for the cell-level subtraction algorithm while the cluster level subtraction algorithm is being improved with added functionality following an internal code review held in June.  On late conversion reconstruction following an interview process a suitable candidate has been identified (50% conversion reconstruction, 50% secondary vertexing) and will start work 30th September. Discussions were held between Dan Tovey, Ian Dawson, Daniel Froidevaux, Fred Luehring and others to discuss the wider ATLAS conversion reconstruction effort. This was followed by a phone meeting where it was agreed that the UK will concentrate on the late conversion area. 
WP2.3 : At Liverpool all ATLAS code is now running locally so can compile and run test versions of new code. Studying the current b-tagging/ vertexing algorithms to seek ways to improve them. Can now run the MC code on about 114 dedicated nodes of the MAP2 cluster to greatly speed up production of suitably large samples to calibrate the effectiveness of any changes  to the code. All work done with un-funded effort. On the funded B vertexing post Liverpool are making a short list of candidates and calling for references. Hope to interview over the summer but some candidates will need visas to come for interview, which will introduce delays. At Sheffield Ian Dawson is continuing to study the performance of the primary vertexing code.
WP2.4 : Progress towards first level milestone 2: Prototype skeleton using new track fitting , track extrapolation and Billoir tools: The "prototype" skeleton has been committed to CVS and on the path to the release (10.4.0 on target). It only uses track extrapolation tools. Billoir tools "integration" is next, track refitting will follow. Delays due to "release race" (started at release 9...) and migration of track extrapolation tools at release 10.0.0.
05Q3 Comments
WP2.1: - Henderson and Bouhova visited CERN in July and discussed with Andreas Wildauer the V0 packages developed. Bouhova committed to CVS the first versions (00-00-00) of the following packages:

· [atlas] / offline / Tracking / TrkEvent / TrkV0Vertex

· [atlas] / offline / InnerDetector / InDetRecAlgs / InDetV0Finder

· [atlas] / offline / InnerDetector / InDetCBNT / InDetV0CBNT

TrkV0Vertex contains the V0Hypothesis, V0Candidate and V0Container classes, needed for the V0 Finder algorithm InDetV0Finder. The InDetV0CBNT package reads in the V0Container, written out by the InDetV0Finder in ESD/AOD and fills in an nTuple for validation purposes. Kartvelishvili and Bouhova attended the September Atlas Software Workshop and discussed with Andreas Salzburger and Wolfgang Liebig the problems we had identified in the process of commissioning the MaterialEffectsUpdator and EnergyLossUpdator.cxx in TrkExtrapolation/TrkExTools
WP2.2: Hodgkinson completed initial development of the cell-level eflow package and interfaced the new cell-level AlgTools. Electron/pion identification was improved using newly available cluster moments. Conversion reconstruction work started with the appointment of Prokofiev to the funded Sheffield half-post.
WP2.3: Liverpool: The ATLAS code is installed locally and is running on nodes in the MAP2 cluster to generate large samples of events for calibrating the software. The code used for B-vertex finding in the DELPHI experiment is being incorporated into this code so that its performance can be studied and compared with other algorithms. Also, a full analysis scheme to produce diagnostic plots for  B-vertexing to measure the effectiveness of any code is being written. This is expected to be running by the end of Q4. All the above work is being done by Dr B King. We continue to seek a suitable candidate for the WP2 e-science post and are confident we will have the post filled by 1 Dec 2005.  In Sheffield Dawson continued to validate the performance of the primary vertexing tools. Work on secondary vertexing development started in earnest with the start of Prokofiev, the funded Sheffield vertexing half-post.
WP2.4: Developed track splitting classes for kinks recognized a single, bad quality tracks and intersecting track pairs with shared hits. Developed selection method for track pairs with shared hits. Spent one good month hunting down memory leaks. The current count is 0.5 MB/event due to the Kink finding modules alone on ttbar events  (estimation using Athena memory probe). Need Valgrind to go further. Associated activities: simulated data reprocessing (redigitization and recreation of ESDs) for 10.4.0 and 10.5.0. New MC samples generated (Single Sigmas with abs(eta)< 2.5, evgen + simul on the grid, using 10.0.4, digit+recoESD with 10.5.0). Status as of 20/9/05: tags posted to CVS, going into 11.0.0. Validation setup (Unit tests in the nightlies using the RTT) under way.

05Q4 Comments

WP2.1: Henderson and Bouhova attended the October Atlas Inner Detector Performance Workshop and talked to Andreas Wildauer and Markus Elsing about the delay in delivering vertexing tools utilising direction and mass constraints. It was agreed that we will get involved in writing the vertexing tools required within our package, which can either be exported elsewhere or replaced at a later date. Bouhova committed new versions of the TrkV0Vertex, InDetV0Finder and InDetV0CBNT packages to adjust for changes in VxVertex. In November Bouhova committed a new version of the InDetV0Finder adjusted to use the new VertexFitterInterface and the new FullVertexFitter/FastVertexFitter tools. Kartvelishvili and Bouhova continued work on the commissioning of the material effects services. Bouhova attended the December Orsay Atlas Software Workshop and discussed the

progress with the material effects description and the brem recovery tools with Andreas Salzburger and the integration of the V0 packages in the new tracking with Markus Elsing. Bouhova added a method to InDetV0Finder to calculate a suitable starting point

for input into the vertex fitters. Kartvelishvili has continued work on the 1-dim model for the noise-adjusted kalman filtering for brem recovery purposes, to include both Gaussian and non-Gaussian components of noise.
WP2.2: Detailed calibration parameters for the cluster-level and cell-level algorithms were developed by Hodgkinson using Rome single-particle samples. These together with the new cluster moment electron/pion discrimination tool were tested in detail with fully simulated data and the results presented at the Orsay ATLAS software workshop in December. This major presentation demonstrated a 25% improvement in jet pT resolution over the ATLAS default JetRec code for low pT (J1) jets using the cell-level algorithm, and a statistically significant improvement of 5% using the cluster-level algorithm. Improvements to ETmiss resolution over that obtained by the ATLAS MissingET package were also demonstrated. On conversion reconstruction Prokofiev and Hodgson (unfunded) assessed the performance of existing ATLAS (early) conversion code and detailed in a note the strategy for improving late conversion reconstruction performance (deliverable).
WP2.3: At Sheffield Prokofiev and Dawson (unfunded) validated in detail the performance of VxBilloir vertexing tools for secondary and primary vertexing. Prokofiev, following discussion with the InDet SW coordinator implemented the interfaces for the new Kalman Filter vertexing package (with constraints), following an extensive period of familiarisation with Athena. At Liverpool, the full ATLAS sofware chain is working and can generate ~30K fully reconstructed events per day. Substantial samples of events of many different topologies have been made using different MC generators and will be used as input to test vertexing code. The funded post has been filled by Dr G. Manca, starting from the 1st Dec 2005. She has been receiving training in the structure of the ATLAS software from Dr. King. Also she has been helping in the installation of the verexting algorithms used in the DELPHI into the ATLAS code. By the end of Q4 Liverpool was running tests comparing the default ATLAS vertexing code with the DELPHI algorithms.
WP2.4: PM19 level-2 milestone eventually completed with new tags posted in CVS (InDetKinkCBNT-00-00-05,InDetKinkFinder-01-00-00,TrkKinkMethods-01-00-00). Minor performances issues still to be adressed:  5 secs/evnt in ttbar monte carlo, memory leak 0.7 MB/event, of which 0.5 are not from this algorithm. PM 20 and 21 level 2 milestones delayed due to late delivery of PM19. No talk nor presentation was given on kink-finding develpoments during this quarter. PM19 required a major refactorisation of the two main packages (see CVS revision numbers to be convinced) and therefore lots of efforts to converge.

06Q1 Comments

WP2.1:Eva and Rob started work on a new vertexing tool, utilising direction and mass constraints, using the existing FullVertexFitter tool as a starting template. In the process, we have identified and corrected numerous errors and have extended the FullVertexFitter package to calculate and return the full covariance matrix from the fit, including track-track and track-vertex correlations, which can be very important in low multiplicity vertices. Eva and Rob discussed with Markus Elsing and Andreas Wildauer, at the February Atlas week at CERN and at a specially organised phone conference between all Atlas collaborators (including Sheffield), involved with vertexing, the need to modify the existing vertex interfaces to allow the setting of directional and mass constraints.It was agreed that Eva and Rob will be responsible for extending the vertex interfaces once the current changes to these have been put in the Atlas release. According to Markus Elsing such new changes to the vertex interfaces and therefore the release of the V0 fitting tools could not be achieved before June 2006, with obvious implications for the WP2.1.IV deliverable. Eva and Vato (with the help of Andreas Salzburger and Wolfgang Liebig at the February Atlas week) have finally succeeded in setting up an usable framework of reconstruction in the Inner Detector with adequate material effects description for the purposes of brem recovery, based on Release 11.2.0 and a number of modified packages. We have developed a new (temporary) package, KalmanBremFitter, to implement Vato's model for a noise-adjusted Kalman filtering, which includes both Gaussian and non-Gaussian components of noise. Due to the earlier problems with the material effects description, the WP2.1.IV brem recovery deliverable would also have to be delayed.

WP2.2: For deliverable WP2.2.IV the work on eflowRec has gone well and Hodgkinson has implemented cluster-level eflow calibration parameters into eflowRec for Release 12 (Deliverable). Cell-level energy subtraction has also been implemented and is being tested. Hodgkisnon was also invited to report on the particle content of jets at the 2006 ATLAS Calibration Workshop in Munich as a result of his work on calibrating eflowRec. The conversion work has also been proceeding. Extensive testing of existing code has continued. There is now a move within the ATLAS egamma group to coordinate the various efforts aimed at conversion reconstruction. We have been identified as responsible conversion vertexing, however it is not clear yet whether the track stub fitting code will be needed as similar work is proceeding at CERN – this deliverable therefore needs to be modified once further discussions have taken place.
WP2.3: Liverpool: Generation of large samples of fully reconstructed MC events with different generators continues, with typically >100k events in many different channels containing bbar final states stored and available to test algorithms. The complete re-coding of the DELPHI algorithms into C++ has been substantially finished, with two methods to find primary vertices and to find geometrical and signed impact parameters. Code to reconstruct secondary vertices by two different methods is being written and is in an advanced stage. During this period Dr G. Manca was awarded a PPARC postdoc fellowship and resigned from the ATLAS B tagging post. However we have another very suitable candidate and are confident that the post will be re-filled by 1st April 2006.
WP2.3: Sheffield: In the beginning of the project only two vertex fitting algorithms were existing in ATLAS ATHENA: Billoir Full and fast fit. Both were implemented as Global LMS methods with all tracks added to the vertex at once. The refitted perigee at vertex was not properly stored in the Full fit.The fitters were using the approximate equations of motions and approximate jacobians of expansion. The calculation of Jacobians was performed in "Billoir perigee", but not in ATLAS one. The conversion was done internally in the fitter. At the initial stage a validation package was created to be able to test, validate and compare future vertex fitters. In parallel the new interfaces for new iterative fitters (updating vertex candidate with one track at the time) were developed. All common tasks were outsourced to external tools. A full (no approximations) calculation of expension Jacobians was performed in ATLAS perigee and implemented in corresponding tool. After that, the components required for the Kalman filter were implemented. This resulted in almost immediate implementation of two new fitters: 

1. KalmanVertexFitter (called Sequential in ATHENA), which is analagous to Fast and Full fit in terms of resolution, but must be faster, more flexible and probably better for secondary vertices (to be checked). Hope this one will replace the Billoir fit in VxPrimaryTool.

2. Adaptive fit, using all the same components + classes for Linearization point finding, weighting of tracks and annealing schedule developed by Fribourg group. This fit has a power to reject outlying tracks abd therefore the new PriVx tool is under construction in Fribourg. First results are comparable with those from VKalVrt package.

In addition, the modular smoothing component, refitting the perigee of a track with the vertex constraint was recently implemented. In a meanwhile the vertexing EDM was improved and several things in the Billoir library corrected. Currently in progress: integration of all libraries to ATHENA.

WP2.4: Deliverable WP2.4.III (due 1 April 06) has been delivered. Document is on web-page.
06Q2 Comments

WP2.1: - The brem recovery algorithm (DNA) was implemented in a new tool:DynamicNoiseAdjustor and has been included in the tag collector since releases 12.0.2 and 12.2.0, thus meeting the deadline for Deliverable 2.1.9. It is used by the KalmanFitter (ForwardKalmanFitter and KalmanSmoother) to adjust the track momentum if strong brem in the silicon detectors is suspected.

Vato showed first results on the effect of the DNA brem recovery on single electrons and muons in an ID Software weekly (28/04/06) and during the Atlas Trigger and Physics Week (30/05/06). We developed a secondary vertex fitting algorithm by significantly extending the existing Billoir fitting algorithm which was designed for primary vertex fitting. However we found that it was impossible to extend this algorithm to perform a correct and full treatment of secondary vertex fitting as required by very low multiplicity  secondary vertices. Consideration was made of how to formulate a new algorithm which would correctly treat a V0 vertex fit to give the best possible information.

WP2.2: WP2.2.IV is now complete: generic vertexing code has been developed within the new vertexing effort (see WP2.3 report) which will be applied in next deliverable to conversion finding code. On energy flow further work on cell-level calibration using the new Local Hadronic Calibration tools is taking place. Hodgkinson has been recognised as the ATLAS expert on the use of ID tracks for jet reconstruction and calorimeter calibration leading to an invitation to 

WP2.3: At Sheffield Prokofiev has been continuing his work on the new vertexing library with M. Elsing and A. Wildauer. Performance measurements for primary vertexing have been presented at many SW weeklies. He has also worked with Bouhova to define and implement the required veretexing interface for V0 reconstruction (WP2.1).
At Liverpool: Dr. Carl Gwilliam started in post on 1 April and received initial training in the ATLAS code and the B-tagging deliverables from Dr. B King. A frutiful meeting was held at Sheffield with Drs. Dan Tovey, Ian Dawson and Kiril Prokofiev on 14/06/06. Here the status of the work at Liverpool was discussed. Dr King had implemented all of the DELPHI algorithms into the

ATLAS code, and had written 2-D and 3-D B-vertex reconstruction code. Dr King has also generated approximately 50,000 ttbarH events in v11.0.42 converted them to ntuples so that they can be compared on an event-by-event basis with the Athena B-tagging. Dr Gwilliam has updated the Liverpool ntuple script for the latest version of the B-tagging code in Athena and added new variables.  Also he got the ntupling code to run on the GRID via the Ganga interface and produced ntuples for the ttbarH and zee csc samples.  He also wrote some code to produce plots on all the current information produce by the various Athean B-taggers and compute rejections/efficiencies etc. This work is on-going. He also ntupled some backgrounds for the ttH e.g. ttbb and computed some mistag functions from dijet data to be used to reproduce ttjj without having to simulate large numbers of events. An outcome of the meeting were the suggestions that Liverpool (1)Cooperates closely with Marcus Elsing, (2)Studies what aspects of Dr King's B-tagging code can add extra separation/functionality to the existing Athena code. (3) Investigate the possibility to optimise the code for particular regions - such as high pt, high multiplicity jets (where some problems are currently observed).

WP2.4: Deliverable WP2.4.III: complete, both package and document (I think it has already being reported). Towards WP2.4.IV: (Detailed assesment of performance of new kink-finding AlgTool) Level 2 milestones:-PM25 (May): Consolidation of production release. Done, a bit delayed though (ATLAS 12.0.1) -PM26 (June):Extension of support to the whole set of Tracking AlgTools used in Kink finding: (Track Extrapolation tools, Track fitters) partly done, because some of the fitters are not as performant as they claim to be (Deterministic Annealing Fitter for instance) or because of native oddities (iPatRec tracks have no FitQualityOnSurface and must be refitted with another TrackFitter).-PM27(July): Review of Kink finding Properties (parameters set through jobOptions) metric: document. Delayed as PM 28 was found to have a  higher priority:-PM 28 (August): Prototype benchmark setup for Calibration Parameters Started. We need this benchmark for Brem Recovery, hence the PM27 writeup is delayed (even though all the material is there and now frozen). Bonus: eventually managed to make the Billoir vertex fitter work with Kinks. No talk given this term, priority given to actual coding and nothing was mature enough to be worth a report.

06Q3 Comments


WP2.1 : - Vato presented the DNA results at the Atlas Week in Stockholm in July. Eva showed the latest DNA results on single electrons and muons and its effect on the Jpsi invariant mass reconstruction at the Atlas Software Workshop (12/09/06). It was decided that DNA should become a default option for the KalmanFitter in New Tracking, provided that the results were confirmed with larger statistics. DNA is also considered for use in triggering. A completely new algorithm for fitting the full track information, incorporating the possibility of performing full kinematic constraints at the same time, has been developed. The code has been created and is in the process of being commissioned and tested. It is not yet in CVS as the current vertex fitter interfaces do not allow all necessary parameters for constraint fitting to be passed, i.e. mass and pointing information.  A meeting took place during ID week in September with Kirill Prokofiev (WP2.3) and the ID SW coordinator to discuss this issue and understand the consequences for the event data model.

WP2.2 : On energy flow further work on cell-level calibration using the new Local Hadronic Calibration tools has taken place now that release 12 is available. First performance assessment in 2.2.V is now complete (results presented at Barcelona talk below). Hodgkinson has been recognised as the ATLAS expert on the use of ID tracks for jet reconstruction and calorimeter calibration leading to an invitation to the Calibration workshop in Barcelona reviewing these subjects. He has also been asked to lead energy flow work in the jet/etmiss jet CSC note, and edit the CSC note on calo calibration with ID tracks (E/p method). Prokofiev has begun final interface of vertexing code with conversion package.
WP2.3: At Sheffield: Prokofiev has worked on:

1. Estimation of the performance of the existing vertex fitters (and PV finders) under rel 12 and comparison to the rel 11.0.41 are

performed.  Results were presented on the Phys.  Validation meeting.
2. The time performance of the existing primary vertex finders was estimated using the callgrind. (contributed presentation on the ID software weekly was made).  The time performance of the new fitters was found inadequate. Corresponding EDM correction applied and went to release.

3. Collaboration with Lancaster on the V0 integration to the present vertexing interface/EDM schema. Attempt to unify the existing constraint vertex fitting code (V0, conversion finder, VKalVrt) to use common interfaces/EDM. Prokofiev was chairing the dedicated meeting and gave an introductory talk. Agreement was reached on the changes required to include treatment of neutral particles. As a first step, the EDM/vertexing interface (not the code itself) should be ready till rel 13.0.0. Partial agreement is reached on the common interface for the constraint fitting. The actual method of defining constraints and the output objects of the constraint fits are still not defined.

4. Work on the Transient/Persisent separation for vertexing EDM (together with Davide Costanzo). The working prototype is created. Final debugging and testing is now postponed till the decision on ID the persistency model is taken.  (It is currently under discussion on the EDM boards).

5. Activities on the preparation of the ATLAS note dedicated to the Primary Vertex finding in the low lumi pileup started. We plan to compare all existing finding/fitting algorithms in terms of finding efficiency, fake rate, purity of the vertices. The missing validation tools are under development, dedicated package is created: Tracking/TrkValidation/TrkVertexFitterValidationUtils. Prokofiev has just delivered the tool estimating the purity of the reconstructed PV. One of the key components required for this study is the MC truth for the pileup is still missing in the release. The required corrections for the digitization and truth matching were developed last week and are currently under testing (expected to become a part of the nearest release). The status talk was given on the Phys Validation meeting.

6. The first resolutions on the reconstructed secondary vertices (Bs->J/PsiPhi->mu mu KK) are just obtained. The performance of

different fitters is now under study..

7. TrimmingSequentialVertexFitter is implemented. The code is now under debugging/testing. The corresponding PV finder is to be implemented.

8. In addition I made a 5 minutes "Status of vertexing" contribution, including issues 3 and 5 on the ID SW plenary session during last ID week.

WP2.3 at Liverpool: No report received.
WP2.4: No level 1 milestone for this quarter. PM28 milestone is complete, PM27 is still on going as it will be part of a more extensive note on Kink Finding (first draft read by Andy last week). PM29 milestone is delayed as more analysis is needed to fully understand the behaviour of the kink finding module (and especially its low efficiency for brem recovery.)

06Q4 Comments

WP2.1 : 

· DNA fit was discussed during the talk on "Electron bremsstrahlung recovery in Atlas", presented by VK in October at the IPRD06 Conference in Siena, Italy.

· Another activity was related to the use of DNA fit for High Level Trigger purposes. It was noticed that the default extrapolator was not optimal for this task, and a new way of track-to-calo extrapolation was suggested to improve HLT performance with electrons.

· High statistic studies of the offline performance of DNA brem recovery, in the 10 GeV to 100 GeV region, were conducted and presented during the ATLAS Software & Computing Workshop in December. The results show a marked improvement even at higher energies.

· The new TrkV0Fitter for secondary vertex fitting has been developed and tested and is in CVS. The algorithm and the results from the tests were presented at the ATLAS Software & Computing Workshop in December. A comparison on a sample of single Kshort decays with the Billoir FullFitter showed a significant improvement in the vertex resolution and the reconstruction efficiency.

· The TrkV0Vertex classes and the InDetV0Finder were updated to the latest changes in the EDM.

WP2.2 : On energy flow (Hodgkinson): eflow fully integrated with local had calibration and using it. Migration to configurable jobOptions for 13 almost done Various bug fixes (now no known source of crashes in eflow) done for 12.x.0 E/p for csc 11.0.x data in 12.x.0 nightlies (investigating whether further set for 12.0.x csc data are needed) Fix for double counting problem added to 12.x.0 nightlies. Studying J2 jets in 12.0.5 with 12.0.3 simulated data (no J1 have been simulated yet). Sigma of eflow jets better (but not understood why) relative to postRome and csc 11.0.x J2 samples.

On conversions (Prokofiev): A first attempt to use our vertexing algorithms for the  reconstruction of conversions was recently made by Th. Koffas. Several failures were noted. A quick investigation has shown that in these cases, the back-tracking algorithm provides tracks with singular covariance matrices. It was still decided that protection fixes need to be added to both back-tracking and vertexing part of the code as well as to Tracking Event Data model (rel. 13?). Sheffield student Hongbo Zhu is working with Thomas Koffas on the backtracking code for reconstructing TRT track stubs for late conversions.
WP2.3 : At Sheffield:

· Digitisation with pileup: Several corrections and bug fixes  are applied to the algorithms responsible for digitisation with pileup.  Corrections required to get the full pileup truth and make the association of all reconstructed tracks to GenParticles are made. All changes were tested against developers nightlies and released with rel. 12.0.4. 

· Tools for vertex purity analysis: Tools required for the purity analysis of the primary vertex were updated with the new truth schema (see TrkValdation/TrkVertexFitterValidation) and released with rel. 12.0.4. The association of all tracks to vertices allowed for the introduction of the new flexible definition of a primary vertex finding efficiency. This new definition was discussed on  several meetings, including Inner Detector Software and b-tagging.

· First tests in the realistic pileup conditions: The test samples produced by A.Wildauer (WH(H->bbar))  and G.Unal (Hgg) for testing of the digitisation with pileup were extended on my request. This allowed for a "proof of principle" test of primary vertexing in the pileup conditions. The first results are encouraging (see presentations), but much larger datasets will be needed to make reasonable efficiency estimates.

· Introduction of neutral particles: The vertexing Event Data Model and interface classes are prepared for introduction of neutral particles. This changes became a part of rel 12.5.0. The tracking interfaces for neutrals are discussed with A. Salzburger and co. The prototype implementation of neutral track parameters received from tracking group and currently under testing. The correct treatment of neutral particles by vertex fitters is expected in rel 13 (if manpower is enough). 

· Cleanup of vertexing Event Data Model: General cleanup of the vertexing Event Data Model is performed. The corrections are available in the rel 12.5.0 (and will be later in rel 13). The new version has better protection than the previous one and uses less space.

· T/P separation for vertex Event Data Model: The T/P ver. 2 separation for the Tracking Event Data Model is finally available. I have created a prototype of the vertexing EDM T/P separation, it is currently under debugging and testing. All Tracking and Vertexing-related packages should be T/P separated till rel 13.

· Integration of V0  The first version of the code exists. At the moment, the Lancaster group performs debugging and testing. Recently, they have updated their code with Vertexing EDM and Interface changes mentioned above. The first version of V0 finder should become a part of rel 13.

· Notes in Preparation: Vertexing EDM Note: After a discussion with a tracking group representatives (A. Salzburger, W. Liebig) it is decided that there will be no separate ATLAS Vertexing Event Data Model note. Instead, the existing "ATLAS Tracking EDM" note, describing the tracking Event Data Model in rel. 12 will be updated to"ATLAS Tracking and Vertexing EDM in release 13" note. It was decided that having a description of both Tracking and Vertexing EDM in the same place is easier for user.

· Notes in Preparation:  Primary vertex finding Note: Software components required for the test of our primary vertexing strategies in low luminosity pileup are now in place: The pileup production is fixed and the association of all reconstructed to the GenParticles is available since rel 12.0.4. The purity tools are developed.  "Proof of principle" tests were done using developer's nightly releases. Large pileup data samples (at least 10'000 events/channel) are required to estimate efficiencies and optimise preselection cuts. I plan to produce ttbar, H->gamma gamma and H->4l samples in Sheffield. Currently, I have copied the latests available version of minimum bias events to hepgrid cluster. Fetching the the signal hits from the grid is in progress. WH(H->bbar, uubar) samples will be produced in by b-tagging people in Germany (K. Grybel and co).

WP2.3 at Liverpool: No report received.

WP2.4: Going towards 1st level milestone WP2.4.IV (due on 1st April), we found and reported that the kink-finding AlgTool was particularly inefficient for Brem Recovery (see report talks inked below). We are currently evaluating the tool against Sigma baryons, waiting for secondary muons from forced decays of single pions and kaons decays to show up .

07Q1 Comments

WP2.2 (Sheffield) :

· Migrated eflowRec to configuable tools and usage of tools via ToolHandles

· Written python configurable classes to be used to run all the eflowRec algorithms/tools

· Many other updates done for 13.0.x due to changes in tracking and calorimeter code.

· Studies done on event by event basis found several issues which have been fixed and led to improved performance.

· Hence Improved performance on jets shown in jetrec phone meeting on March 14.

· Editor of CSC Jet Note 5 has agreed that performance of energy flow based jets should be included.

· Dedicated support note on energy flow is currently being written (about one third in rough draft form is already done).

· Started work on modified JetCalib algorithms to calculate H1 Style weights for energy flow based jets (standard code does this for calorimeter based jets).

· Chaired CSC Jet note 8 meeting on related issue of using the tracking system to validate standard calorimeter weights (e.g. local hadron weights etc) in situ with first data.

WP2.3 at Sheffield :

· The Transient Persistent separation of the Vertexing EDM (VxVertex and VxMultiVertex packages) is implemented/debugged/tested. This piece of code is presently a part of release 13 and works. Some estimates of ESD disk usage along with time profiles were made. The observed performance is not yet satisfactory. Study shows, that this is not a problem of the persistent, but rather of the transient model. Changes to the transient EDM, which were foreseen since longtime (see "Ongoing issues" below) should improve this situation.

· After a long discussion, the EDM for V0 was agreed with Lancaster group. Their initial version was intensively corrected, and submitted to the release 13. Parts of the code, not related to Event Data Model went into a specially created TrkVertexFitter/TrkVertexAnalysisUtils package. The V0Finder code was ajusted accordingly. At the moment, the V0Finder made by Lancaster group is a part of ATLAS ID reconstruction in release 13. Probably, a serious cleaning/debugging  of this code will be required in the future. 

· The TP separation was done for V0 EDM. It is now debugged, tested and submitted to the rel 13. This part of the code is ready (one can write ESD's with V0's now), but not used yet (switched off at the level of InDetExample): one should make sure that V0Finder works properly first. However, some minor debug of the V0Finder was done already during the testing of TP split.

· Minimum bias studies (together with Ian). A dedicated data production was performed. The official Min bias simulation files (rel. 12031) were digitized, using  a part of datasample for pileup. The analysis program, comparing the actual simulated positions of primary vertices to the parameters of reconstructed tracks was created. It is expected that this program will help with optimization of cuts during primary vertex counting and provide an overall understanding of the feasibility of the vertex counting method. A skeleton package for vertex-counting algorithms is created(private code so far). Present situation: The output of the analysis program requires more understanding. It seems like there could be an error in digitization with pileup (almost excluded after discussion with experts), track reconstruction (not known yet), or analysis level (under investigation now).

· During last 3 months I took part in several meetings, dedicated to creation of EDM and common interfaces for secondary vertex finding for b-tagging. It was agreed that our standard  VxVertex library will be used as a base with minimal modifications. The data model objects, specific for the vertexing in b-tagging will inherit from VxVertex classes or use them.  Following the output of these discussions, the EDM for vertexing for the b-tagging was created by Freibourg group. Currently I work on required changes to the VxVertex package(see ongoing issues). 

· During last two months I took part in the activities of Tau group as a vertexing expert (working with Elsbieta Richter-Was). The goal is to reproduce the results of CMS Note 2006/028 "Tau jet reconstruction and tagging at HLT and off-line" in ATLAS conditions. All existing ATLAS vertex fitters were tested on 3-prong tau events and signed transverrse flight path was reconstructed (Elsbieta). It seems that in the accessible tau jet pt range the results are at least not worse that in CMS, but much higher statistics is required for precision test.

· By the editor of Computer Physics Communications I was invited to review an article on the fast version of Kalman  filter for track fitting, using the vector processing. The review was completed 2 weeks ago, at the moment I am awaiting for a  second version of the draft.

Ongoing Issues: 

· Significant changes to the present vertexing EDM are foreseen for "post 13" releases:

· The last stage of making vertexing EDM ready to work with neutrals: use of ParametersBase class.

· Reduction of size of the ESD and speedup of ESD writing process: getting rid of initialPerigee datamember and introduction of the ElementLink to the track particle. This change should also simplify the use of the vertexing code at the AOD level and fulfill the requirements from b-tagging group.

· It appeares that these changes are coupled to each other and should be done in one go. Once completed, the changes should be propagated through the vertexing code and persistent model should be corrected accordingly.

WP2.4 (Cambridge): 

Release 13 is dragging on and on, delaying all milestones due for this quarter. My contributions for this quarter are limited to:

· Preparation to release 13: migration to automatically generated joboptions (a.k.a "Configurables"), integration of modifications happenning in dependancies, moved master Algorithm code to common "Brem recovery" Algorithm, InDetBremFitAlg.

· Beyond release 13: expanded track intersection code to allow use of tracks from different collections (like Muon Tracks). So far, the intersection code was trying to intersect track segments from the same collection.

· Closing the "Brem recovery" chapter: wrote ATLAS note detailing the kink finding code in release 12 and its (limited) performance in electron bremstrahlung recovery. (ATL-COM-INDET-2007-007)

· Delayed milestones: WP2.4.IV: Detailed Assessment of performance of new kink-finding AlgTool.(well, the document is there, but it is not complete without trying the muons.)

07Q2 Comments

07Q3 Comments

5. Meetings & Papers

5.1 List of Conference Papers

5.2 List of Talks

WP2.1:
· Talk at the Atlas Software workshop 23 February 2005 ([image: image1.png]


 transparencies )
WP2.2: (talks by M. Hodgkinson unless stated otherwise)

1. Energy Flow
· Energy flow reconstruction, ATLAS Software Week, Orsay, December 2005 (by Rob Duxfield)

· Jets From Energy Flow at Software Week (September 2005) 
· Energy flow reconstruction, ATLAS Physics Workshop, Rome, June 2005 (by D. Froidevaux)

· Jet Reconstruction using EFlow Objects in Jets/Etmiss meeting (May 2005) 

· EflowRec Status Report in Jets/Etmiss meeting (March 2005) 

2. Jet Fragmentation And Magnetic Field Effects for energy flow
· Update on B-Field Effect on Jet Reconstruction (Jet/EtMiss Phone Meeting - 28 June 2006) 

· Jet Fragmentation/B-Field Studies (Munich Atlas Hadronic Calibration Workshop May 2006) 

· Update on Jet Fragmentation Studies (Jets/EtMiss Meeting November 2005) 

· Jet Fragmentation studies (Jets/EtMiss Meeting October 2005) 

· Energy Distribution of Single Particles in Jets (Hadronic Calibration Meeting September 2005) 

3. Other Jet Talks for energy flow
· Use of Tracking in Jet Measurements (ATLAS CalorimeterCalibration Workshop September 2006) 
WP2.3

· K.Prokofiev: CMS vertexing tools to InDet SW weekly meeting.
· Frequent talks at ID SW weeklies, Physics Validation Meetings, IDSW meetings in ID weeks,
· "Changes in Vertexing package towards rel 13" ID SW weekly

· "Recent Vertexing activities" ID SW workshop at CERN

· Several short presentations on physics validation meetings concerning the status of pileup production and pileup truth.

· Contributions to EDM changes/Implementation of neutrals-related talks by A. Wildauer / A Salzburger on various meetings.

· Contribution to the "Primary Vertexing with pileup events" presented by K. Grybel talk on the "vertexing for b-tagging" CSC note meeting and later on the b-tagging meeting.
· An abstract about ATLAS primary vertex reco strategy is submitted for CHEP 2007 conference on behalf of G. Piacquadio, K. Prokofiev, A Wildauer.  This abstract was aproved by collaboration and submitted to the conferece.

· Contributions to the EDM and TP split -related presentations by A. Wildauer on Munich Software Workshop were made. 

· Status report on vertexing activities towards release 13 on ID Software weekly (no slides). 

WP2.4:
· http://agenda.cern.ch/askArchive.php?base=agenda&categ=a05885&id=a05885s1t0/transparencies
· http://agenda.cern.ch/askArchive.php?base=agenda&categ=a052342&id=a052342s1t0/transparencies
· http://agenda.cern.ch/askArchive.php?base=agenda&categ=a052086&id=a052086s16t15/transparencies
· First concerns about selection efficiency in InDetBremFitAlg : (also known as: "Brem recovery: tuning of selection and status"), 21/7/06 InDet SW weekly (http://indico.cern.ch/getFile.py/access?contribId=0&resId=1&materialId=slides&confId=a062446 ).
· IDSW weekly, 03/11/2006 ( http://indico.cern.ch/getFile.py/access?contribId=0&amp;resId=1&amp;materialId=slides&amp;confId=5744 )
5.3 List of publications/notes
WP2.1:

· B-physics performance with Initial and Complete Inner detector layouts in Data Challenge-1 / Benekos, N C et al., ATL-PHYS-2005-002; ATL-COM-PHYS-2004-073; CERN-ATL-COM-PHYS-2004-073; Geneva: CERN, 2004, Access to fulltext
WP2.4:

· Document “ Physics Use cases and Methods for a Kink--finding Algorithm in ATLAS” , delivered but unpublished.

6. Effort Delivered

There should be one table for each funded post and an additional table that summarizes additional “unfunded” effort, i.e. not explicitly on ATLAS eScience funding.
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		2007		Q1								1.4														1.4

				Q2																						0.0

				Q3																						0.0

				Q4																						0.0

				(total)		0.0		0.0		0.0		1.4		0.0		0.0												1.4

		2008		Q1																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		0.0												0.0

				Grand Total		4.1		4.8		4.2		4.2		0.0		0.0												17.3
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Sheet1

		Unfunded 2.4																										Grand

				Quarter		2.4.1		2.4.2		2.4.3		2.4.4		2.4.5												Total		Total

		2004		Q2		0.0																				0.0

				Q3		0.3																				0.3

				Q4		0.6																				0.6

				(total)		0.9		0.0		0.0		0.0		0.0														0.9

		2005		Q1				0.0																		0.0

				Q2				0.0																		0.0

				Q3				0.0																		0.0

				Q4						0.0																0.0

				(total)		0.0		0.0		0.0		0.0		0.0														0.0

		2006		Q1						0.0																0.0

				Q2						0.0																0.0

				Q3								0.0														0.0

				Q4								0.0														0.0

				(total)		0.0		0.0		0.0		0.0		0.0														0.0

		2007		Q1								0.0														0.0

				Q2																						0.0

				Q3																						0.0

				Q4																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0														0.0

		2008		Q1																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0														0.0

				Grand Total		0.9		0.0		0.0		0.0		0.0														0.9
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Sheet1

		Unfunded 2.1																										Grand

				Quarter		2.1.1		2.1.2		2.1.3		2.1.4		2.1.5		2.1.6		2.1.7		2.1.8						Total		Total

		2004		Q2		2.2																				2.2

				Q3		1.2																				1.2

				Q4		1.6																				1.6

				(total)		5.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0								5.0

		2005		Q1				1.6																		1.6

				Q2						1.6																1.6

				Q3						1.6																1.6

				Q4								1.6														1.6

				(total)		0.0		1.6		3.2		1.6		0.0		0.0		0.0		0.0								6.4

		2006		Q1								1.6														1.6

				Q2										1.6												1.6

				Q3										1.6												1.6

				Q4												1.6										1.6

				(total)		0.0		0.0		0.0		1.6		3.2		1.6		0.0		0.0								6.4

		2007		Q1												1.6										1.6

				Q2																						0.0

				Q3																						0.0

				Q4																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		1.6		0.0		0.0								1.6

		2008		Q1																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0								0.0

				Grand Total		5.0		1.6		3.2		3.2		3.2		3.2		0.0		0.0								19.4
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Sheet1

		Carl Gwilliam																										Grand

				Quarter		2.3.1		2.3.2		2.3.3		2.3.4		2.3.5		2.3.6		2.3.7		2.3.8		Other				Total		Total

		2004		Q2																						0.0

				Q3																						0.0

				Q4																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0								0.0

		2005		Q1																						0.0

				Q2																						0.0

				Q3																						0.0

				Q4																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0								0.0

		2006		Q1																						0.0

				Q2						1.5																1.5

				Q3																						0.0

				Q4																						0.0

				(total)		0.0		0.0		1.5		0.0		0.0		0.0		0.0		0.0								1.5

		2007		Q1																						0.0

				Q2																						0.0

				Q3																						0.0

				Q4																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0								0.0

		2008		Q1																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0								0.0

				Grand Total		0.0		0.0		1.5		0.0		0.0		0.0		0.0		0.0								1.5
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Sheet1

		Mark Hodgkinson																										Grand

				Quarter		2.2.1		2.2.2		2.2.3		2.2.4		2.2.5		2.2.6		2.2.7		2.2.8						Total		Total

		2004		Q2		0.0																				0.0

				Q3		0.0																				0.0

				Q4		2.0																				2.0

				(total)		2.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0								2.0

		2005		Q1				3.0																		3.0

				Q2						3.0																3.0

				Q3						3.0																3.0

				Q4								3.0														3.0

				(total)		0.0		3.0		6.0		3.0		0.0		0.0		0.0		0.0								12.0

		2006		Q1								3.0														3.0

				Q2										3.0												3.0

				Q3										3.0												3.0

				Q4												3.0										3.0

				(total)		0.0		0.0		0.0		3.0		6.0		3.0		0.0		0.0								12.0

		2007		Q1												3.0										3.0

				Q2																						0.0

				Q3																						0.0

				Q4																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		3.0		0.0		0.0								3.0

		2008		Q1																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0								0.0

				Grand Total		2.0		3.0		6.0		6.0		6.0		6.0		0.0		0.0								29.0
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		Kirill Prokofiev																										Grand

				Quarter		2.2.1		2.2.2		2.2.3		2.2.4		2.2.5		2.2.6		2.2.7		2.2.8						Total		Total

		2004		Q2																						0.0

				Q3																						0.0

				Q4																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0								0.0

		2005		Q1																						0.0

				Q2																						0.0

				Q3																						0.0

				Q4								1.5														1.5

				(total)		0.0		0.0		0.0		1.5		0.0		0.0		0.0		0.0								1.5

		2006		Q1								1.5														1.5

				Q2										1.5												1.5

				Q3										1.5												1.5

				Q4												1.5										1.5

				(total)		0.0		0.0		0.0		1.5		3.0		1.5		0.0		0.0								6.0

		2007		Q1												1.5										1.5

				Q2																						0.0

				Q3																						0.0

				Q4																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		1.5		0.0		0.0								1.5

		2008		Q1																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0								0.0

				Grand Total		0.0		0.0		0.0		3.0		3.0		3.0		0.0		0.0								9.0
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Sheet1

		Eva Bouhova																										Grand

				Quarter		2.1.1		2.1.2		2.1.3		2.1.4		2.1.5		2.1.6		2.1.7		2.1.8						Total		Total

		2004		Q2		0.0																				0.0

				Q3		3.0																				3.0

				Q4		3.0																				3.0

				(total)		6.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0								6.0

		2005		Q1				3.0																		3.0

				Q2						3.0																3.0

				Q3						3.0																3.0

				Q4								3.0														3.0

				(total)		0.0		3.0		6.0		3.0		0.0		0.0		0.0		0.0								12.0

		2006		Q1								3.0														3.0

				Q2										3.0												3.0

				Q3										3.0												3.0

				Q4												3.0										3.0

				(total)		0.0		0.0		0.0		3.0		6.0		3.0		0.0		0.0								12.0

		2007		Q1												3.0										3.0

				Q2																						0.0

				Q3																						0.0

				Q4																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		3.0		0.0		0.0								3.0

		2008		Q1																						0.0

				(total)		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0								0.0

				Grand Total		6.0		3.0		6.0		6.0		6.0		6.0		0.0		0.0								33.0
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