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The CALICE collaboration is studying calorimetry for a future linear collider. It is a worldwide collaboration of around 150 physicists in 25 institutes from 8 countries, spread over Europe, US and Asia. The major aim of the collaboration is to design a calorimeter system, both electromagnetic and hadronic, which can give excellent jet energy resolution at linear collider energies within an acceptable budget. Following on from earlier work, it is now vital to the future success of the project to perform a detailed, systematic comparison of the state-of-the-art simulation of detector response with test beam data. The testing and subsequent tuning of our simulation to agree with data is scheduled for the next three years and is the basis for this bid.

The beam test data will be taken with several particle types and energies for each of four candidate calorimeter technologies. A sample of around 1 million events will be needed for each combination of type, energy and hardware technology, with a total of around 100 combinations resulting in around 108 events. Each event will be around 40kBytes so the total event sample is expected to be of order 4 TBytes. The beam tests will be in several locations and will be spread out in time. The first, at DESY, is scheduled to take place in the last quarter of 2004. There will be subsequent runs at FNAL (and/or Protvino) in summer and autumn of 2005 with further tests in the first half of 2006.
The major aim of the collaboration is to tune the simulation and therefore Monte Carlo samples using different models (mainly based on GEANT4), each with several parameter choices, will be required for each sample of real data. As each simulated sample should be larger than the corresponding data sample, in excess of 109 shower events will have to simulated, although these will not necessarily all be needed at the same time. To obtain the detailed simulation needed, the simulation is run with low values for the particle step cut-offs and each shower event currently takes between one and ten seconds, depending on the energy, on a 1 GHz Linux PC. This is equivalently to between 106 and 107 showers per PC per year. Smaller samples will be needed early in 2005 for comparison with the first beam tests. The final simulation dataset will begin to be needed by the end of 2005 although much of the simulation will be required to be produced throughout 2006 as the tuned parameters will not be known until this time. Setting up the Monte Carlo simulation to use the Grid and then produce these large samples is the aim of this bid.

GridPP manpower will be needed for Grid simulation and transfer to long-term storage of the MC data generated. The effort would firstly convert the existing CALICE shower simulation to be Grid-compatible. The next step would be to test the system with a relatively small simulation run which would also provide some simulation data to compare with the first beam test. It would then be necessary to develop Grid-compatible tools to provide monitoring, book-keeping and a user interface (such as GANGA) such that the actual generation of events could be handled by the physicists who are not Grid experts. This would then lead to the generation of the full size datasets needed. The data will be generated at the Tier-1 site and also the Tier-2 sites which have involvement in CALICE, namely London (Imperial and UCL), NorthGrid (Manchester) and Southern (Cambridge, Birmingham and RAL).
The effort needed is 0.5 FTE averaged over the three years of the GridPP2 program, although due to the CALICE schedule, this needs to be frontloaded and so all deliverables should be completed by December 2006. To do this work with 0.5 FTE, the person will need previous experience of Grid tools, including job submission, Globus and  a suitable GUI.  A half post located at Imperial, shared with BaBar and developing GANGA, is thus ideal.


Deliverables:

Month 3: CALICE VO and work-load management system in place, with acceptance at the Tier-1 and at least one Tier-2 site.
Month 6: CALICE shower GEANT4 Monte Carlo running in an EGEE/LCG Grid environment.
Month 15: Preproduction test run of around 107 events based on first beam test parameters.
Month 18: Prototype release for book-keeping and user tools.
Month 21: CALICE VO acceptance at all planned Tier-2 sites.
Month 24: Start production of first large GEANT4 Monte Carlo dataset.
Month 27: Completed book-keeping and user tools in place to allow multiple dataset generation by non-experts.









































� � HYPERLINK "http://hepwww.rl.ac.uk/lhcb/computing/mile331.doc" ��http://hepwww.rl.ac.uk/lhcb/computing/mile331.doc�





� http://ganga.web.cern.ch/ganga
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