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	1. Name of U.S./Japan cooperation research program:

R&D for the next generation high luminosity colliders

2. Research brief:

This effort is an R&D project to contribute to the development of future high-luminosity colliders. The project consists principally of four parts:

 1) Development of a next-generation digital filter system for bunch-by-bunch feedback; 

 2) Study of beam-beam effects and ultra-low-emittance machines;

 3) Study of the electron-cloud instability (ECI), and its cure; and 

 4) Development of beam diagnostics for ultra-low-emittance machines and ECI studies

3. Objectives and Expected progress in U.S./Japan cooperation program:

 1) Development of general purpose bunch-by-bunch feedback and related systems;

 2) Understanding of beam-beam effect on a) the crab crossing scheme, and b) the crab-waist scheme,

　 including realization of ultra-low-emittance machine;                                                                                  

 3) Understanding of ECI, and establishing methods to mitigate the ECI;

 4) Development of high-speed, bunch-by-bunch x-ray beam diagnostics needed for measuring low-emittance beams and studying beam blow-up due to ECI.

4. U.S. Contribution (Name of the Collaboration program in U.S., the budget and machine time, human resources, facilities to be utilized, etc.):

  The Instability Control Feedback effort has been a multi-year program, to date concentrated on the digital signal processing architectures needed for transverse and longitudinal control of next generation facilities. This initial effort culminated in the prototype Gproto and iGp systems now running at KEK, 

	LNF-IFN and several light sources. The new direction in this program focuses on the microwave beam  signal processing receivers, as the noise floor and errors in these sub-systems limits the achievable gain in any feedback system, and the noise floor sets the equilibrium damped emittance. This is a concern for damping rings as well as light sources. The next two years of this program (FY 2009 FY2010) focus on completing a 4 bunch beam signal model and a design study to understand the limiting noise and resolution errors in transverse and longitudinal receivers. The study will conclude with a prototype next generation receiver with improved characteristics. This prototype receiver will be then used for beam testing at an appropriate facility. The program involves 1.5 FTE Stanford graduate students and roughly 1 FTE of SLAC staff. This effort has synergy with the SLAC/LBNL efforts in electron cloud studies and control feedback effort with the SPS for LHC. In FY2010 a design study and lab measurements are planned to explore very high speed back end components (4 GS/sec rates) for electron-cloud feedback tests.
 The CesrTA program utilizes the Cornell Electron Storage Ring for approximately two years, through mid-2010, for electron cloud R&D, low emittance tuning studies and instrumentation development.  This work is being carried out in conjunction with the Int. Linear Collider Technical Design Phase.  The U.S. budget is $28M for the 2-year program. It involves approximately 40 FTEs to operate CESR, design and fabricate electron cloud hardware and instrumentation required by the project, and carry out the experimental program.  Approximately 240 days of machine time will be provided.  The CesrTA ring provides a test-bed for, and in turn benefits from, the next-generation feedback system, PEI dynamics studies, PEI mitigation methods including clearing electrodes and chamber surface treatments, low-emittance tuning methods, and x-ray beam-size diagnostics for PEI studies and low-emittance tuning.

  Development of a high-speed readout system for x-ray monitoring is underway at the University of Hawaii. We request support for the commissioning and operation of an evaluation system that uses multi-GHz analog bandwidth, 50+ GSa/s effective sampling transient waveform recording devices, a powerful tool for turn-by-turn direct evaluation of beam size parameters. Based upon lessons learned from evaluation of a first-generation readout system, a second generation ASIC (STURM2) has been fabricated and a readout array of individual x-ray detection pixels based upon Multi-Pixel Photon Counter (MPPCs) devices from HPK will be commissioned with an upgraded DAQ system for continued detector readout development at the Instrumentation Development Laboratory of the University of Hawaii. In parallel with operation of this second generation system, the design and fabrication of dedicated, custom x-ray detectors using so-called 3D (electrode through silicon sensor) prototype arrays will be performed. Support includes ASIC, PCB, firmware and field support of this high-performance, custom instrumentation.



