ACCELERATOR DIVISION’S CONTRIBUTION TO


	LHC RELATED ACCELERATOR RESEARCH AND DEVELOPMENT








19.d.	Background





The funds provided by the LHC Accelerator Research Program (LARP) support the US involvement in ensuring that the LHC reaches its performance goals as well as providing an opportunity to pursue frontier accelerator R&D that will extend the capabilities of the LHC and provide the experience for US laboratories to maintain their leadership role in the development of future accelerators.  These activities are carried out in collaboration with BNL and LBNL, whose efforts are an integral part of this activity.  The activity is managed at the national level by a program leader who reports to the FNAL director.  At FNAL the total effort is divided between the Accelerator Division and the Technical Division; this section concerns the effort in the Accelerator Division only.








19.f.	Accomplishments in FY04





Accelerator physics calculations were performed in the area of wire-based beam-beam compensation and energy deposition requirements for the low beta quadrupole IR.  A tune measuring system based on phase-locked-loop technology is being developed and tested at the Tevatron, for a possible application at LHC.  LARP provides partial funding for the effort and, in particular, provides funding for the bench testing the system (the “beam simulator” electronics).  Planning for a significant presence in LHC commissioning activities began with a visit to CERN to hold substantive discussions between FNAL and CERN experts in operations and commissioning.  








19.g.1.	Accomplishments Expected in FY05





Accelerator physics work will continue, culminating in a design concept for an ultra-high luminosity interaction region.  This work will support and be supported by the magnet R&D being performed at FNAL and the collaborating institutions.  FNAL will be particularly active in the areas of energy deposition by secondaries from the p-p collisions and by beam halo particles, and non-linear dynamics, including wire-based beam-beam compensation schemes.  FNAL will participate in commissioning activities, leading to the eventual goal of having one US-based accelerator physicist participate on every LHC commissioning shift.  Plans include participation in the commissioning of TI8 (2004) and the sector test (2006) as well as the machine commissioning scheduled to begin in 2007.  FNAL will, in collaboration with BNL and CERN, deliver a proposed design for a real-time tune measuring system, which could be constructed with funding from LARP.  
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