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1.1 BBSIM – Beam-Beam Simulation Code Development

Task Manager: P. Bambade (Orsay)

1.1.1 Milestones

· Goal 1: Recruitment

· Milestones

· February 05: ILC PostDoc recruited (Cécile Rimbault)

· Goal 2: Benchmark secondary pair generation

· Milestones

· March 05: Study relevant bibliography

· April 05: Study and compare production in GUINEA-PIG, CAIN and BDK generators and characterise relevant theoretical uncertainties

· May 05: Study dependence of production on proposed ILC beam parameters and impact on rates as function of relevant detector design parameters

· June 05: Report on obtained results   

· Goal 3: WEB-based GUINEA-PIG documentation and program version management

· Milestones

· March 05: First study of GUINEA-PIG program structure and technical functionalities
· June 05: Initial WEB-based repository for multi-user code version management
· December 05: Initial WEB-based documentation of program features and of supported input/output conditions
· June 06: Detailed WEB-based program documentation 
· Goal 4: Implement beam-beam space-charge induced deflection for Bhabha processes in GUINEA-PIG

· Milestones

· September 05: First approximate evaluation of impact on luminosity determination from Bhabha scattering

· September 05: Technical study of Bhabha process with BHWIDE generator

· October 05: Study beam-beam deflection of produced Bhabha events in GUINEA-PIG and define suitable software interface

· November 05: Precise evaluation of impact on luminosity determination

· December 05: Report on obtained results 

· Goal 5: Extend phase-space for hadronic minijet generation in GUINEA-PIG

· Milestones 

· January 06: Initial study of hadronic minijet production in GUINEA-PIG and bibliography relevant to photon-photon processes at low invariant mass 

· February 06: Technical study of PYTHIA generator for photon-photon processes at low invariant mass and contact with PYTHIA main author

· April 06: Interface in GUINEA-PIG relevant parameterisation for total hadronic cross-section down to the pion-pair production threshold, including a basic treatment of resonance decay kinematics using PYTHIA

· May 06: Technical study of hadronic minijet production in GUINEA-PIG with the new interface and evaluation of impact

· June 06: Report on obtained results 

· Goal 6: Define default input conditions for GUINEA-PIG and document uncertainties

· Milestones 

· September 06: Survey of conditions and contexts for GUINEA-PIG usage

· November 06: Define recommended input conditions as reference for set of defined applications, including illustrative output relevant to each

· December 06: Adaptive computation of GUINEA-PIG grid parameters based on beam parameters and application

· February 07: Evaluate algorithm-related uncertainties in GUINEA-PIG

· March 07: Report on obtained results

· Goal 7: Implement depolarising effects in GUINEA-PIG

· Milestones 

· July 06: Study bibliography relevant to beam-beam induced depolarization

· September 06: Introduce tracking of spin vector in GUINEA-PIG

· October 06: Introduce beam-beam deflection induced spin diffusion in GUINEA-PIG

· November 06: Introduce radiation-induced spin-flip spin diffusion in GUINEA-PIG

· February 07: Technical study of  beam-beam depolarizing effects in GUINEA-PIG and comparison with CAIN simulation

· March 07: Report on obtained results

1.1.2 Gantt Chart
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2 Deliverables

1. Comparison of GUINEA-PIG and CAIN simulations and benchmarking using other specialized generators with a view to estimate uncertainties

2. WEB-based GUINEA-PIG documentation and program version management

3. Improved version of GUINEA-PIG including treatments of beam-beam deflections for Bhabha processes, extended phase-space coverage for hadronic minijets and depolarizing effects

4. Reports
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