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1.1 LAST - Luminosity and Alignment Studies

Task Manager: P.N. Burrows (QMUL)

The objectives are to develop an alignment and feedback strategy in order to optimise the luminosity performance of the linear collider. For this purpose software tools will need to be developed to evaluate the luminosity performance in the low emittance transport systems. For these purposes a task www site will be set up [1]. This work involves international collaboration with groups at SLAC (bunch compressor simulation) and DESY, SLAC and Cornell (linac and BDS transport simulations). Some preliminary results have been presented at the Particle Accelerator Conference [2], and will be updated at the Beam Delivery/Interaction Region (BDIR) Workshop in June 2005.
1.1.1 Milestones

· Goal 1. Recruitment: NICK AND DANIEL TO SUPPLY NAMES OF NEW PEOPLE.
· June 2005: XXX hired

· Goal 2. Set up www page environment for task.

· July 2005: www site available.

· Goal 3. Software Development

· June 2005: Benchmarking of the core particle tracking in different codes, namely SAD, MAD and PLACET. (CERN)

· June 2006: Implementation of the relevant beam-based alignment, feedback and tuning strategies (see below).

· December 2006: Code-to-code comparisons for the most relevant strategic steps.

· Goal 4. Develop a code package to simulate beam transport from the exit of the Damping Ring through to the Interaction Point and the extraction line, including component misalignments, ground motion and vibration sources.


· December 2005: First version code release and documentation.

· June 2006: Second version code release and documentation.

· Goal 5. Develop a beam-based main linac alignment strategy
· May 2005: Study of  the performance of dispersion free steering in the CLIC main linac.

· December 2005: Perform the simulations for the ILC to benchmark against studies performed in the US and Japan.

· Goal 6. Develop a main linac tuning strategy

· May 2005: Developed a first strategy of main linac emittance and luminosity tuning bumps and applied it to CLIC.

· June 2006: Study the performance of linac tuning in presence of dynamic imperfections.

· June 2006: Develop strategy to mitigate effect of RF jitter phase jitter induced by the drive beam.

· Goal 7. Design of ILC BDS beam-based feedback system(s) including component specifications and locations.

· August 2005: Baseline design.

· June 2006: Preliminary engineered design in preparation for ILC CDR.

· Goal 8.  Develop BDS beam-based alignment strategy.
· December 2005: First version of strategy.

· July 2006: Improved strategy in preparation for ILC CDR.

· Goal 9: Develop BDS beam-based feedback and tuning strategy.

· August 2005: First version of strategy.

· June 2006: Improved strategy in preparation for ILC CDR.

· Goal 10: Incorporate BDS feedback and tuning strategy into global low-emittance transport luminosity optimization strategy.

· December 2006: Baseline strategy as part of ILC CDR.

· Goal 11: Develop an optimisation strategy for the collision parameters.

· June 2006: Develop an IP tuning strategy to optimise the collision parameters for the multi-TeV machine. (CERN).
1.1.2 Deliverables 
The deliverables in January 2008 are the following:

1. Documented code package for beam transport from Damping Ring to IP.

2. Optimised engineered design for ILC BDS beam-based feedback system(s).

3. BDS beam-based alignment strategy.

4. BDS beam-based feedback and tuning strategy.

5. Global low-emittance transport feedback and tuning strategy.
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