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The following lists the main elements of the proposed Muon Accelerator R&D program for the coming five years. The program consists of 
1. a study that will deliver a Muon Collider ZDR,
2. participation in the IDS-NF effort to produce a Reference Design Report for a Neutrino Factory, and 
3. component development and experiments that will inform the ZDR and the IDS-NF studies. 
The first two elements are collectively referred to as the “Design” activity, and the third element is referred to as the “Components and Tests” activity. It is expected that much of the item 3 effort will support both the Muon Collider ZDR and Neutrino Factory RDR efforts.
1.  DESIGN STUDY

A primary goal of this work will be to produce a Zeroth-Order Design Report (ZDR) for a Muon Collider. The ZDR effort will deliver, by 2012, a realistic overall design for a Muon Collider, including the physics case, the accelerator design, and the detector design. It will be organized into three sub-studies, each with its own leadership: 
· Physics and Detector
· Design and Simulation
· Cost evaluation.
A parallel activity will focus on contributing to the International Design Study for a Neutrino Factory (IDS-NF), which aims to provide a Reference Design Report (RDR) for a Neutrino Factory in 2012. 
The initial phase of the Muon Accelerator R&D Program, starting now, will carry out a planning exercise to prepare a well-thought-out and defensible R&D plan that will be presented at the upcoming DOE-HEP “horizontal review” presently anticipated in September 2008. 
1.1  Collider Physics and Detector Study: 


1.1.1 Co-editors:  C. Hill, M. Demarteau 
1.1.2 Goals:
(i) Establish the machine parameters and detector performance required to enable a multi-TeV Muon Collider experiment to explore the energy frontier in the post-LHC era.
(ii) Establish and document a baseline machine design, including required technologies, description of subsystems, performance estimates (luminosity, cooling performance, backgrounds), and fabrication and installation approaches (sufficient for costing purposes).
(iii) Establish and document a baseline detector design, including required technologies, description of subsystems, performance estimates (resolution, background tolerance, count rates,,...), and fabrication and installation approaches (sufficient for costing purposes).
(iii) Document the physics capabilities of the experiment.
1.1.3 Deliverables

(i) Muon Collider requirements (energy, luminosity, …) document.

(ii) Detector requirements document.

(iii) Baseline machine design document

(iii) Baseline Detector Design document
(iv) Physics capabilities report.


1.1.4 Study Elements

To be defined by the co-leaders. Should include list of sub-activities and, for each, the associated goal(s), SWF, and M&S.



1.2 Design and Simulation Study: 

1.2.1 Co-editors:  R. Fernow, C. Ankenbrandt


1.2.2 Goals:

(i) Develop an end-to-end design for a multi-TeV Muon Collider that is based on technologies that have been demonstrated and/or technologies that can be anticipated after an appropriate specified R&D program.

(ii) Based on results from an end-to-end simulation (including beam-beam simulations to give luminosity estimates), demonstrate that the design will meet the required machine performance parameters. The sub-systems simulated should be based on sufficient engineering input to ensure that the assumed design includes a reasonable level of realism (i.e., realistic gradients, magnetic fields, alignment tolerances, safety windows, spatial constraints, etc.). Simulations should cover proton driver, target, and all downstream systems up to and including the collider ring; beam transfers should be part of the simulation.

1.2.3 Deliverables:

(i) Design and simulation sections of the Muon Collider ZDR.

(ii) Post-ZDR R&D Plan, emphasizing components and techniques with technical risk and those that are cost drivers.
1.2.4 Study Elements

To be defined by the co-leaders. Should include list of sub-activities and, for each, the associated goal(s), SWF, and M&S.
1.3 Cost Estimate:
1.3.1  Editor:  M. Zisman
1.3.2 Goals:

(i) Evaluate the cost of a Muon Collider based on the ZDR design, down to the component level (roughly level 4).

(ii) Identify cost-drivers and R&D that might result in significant cost reductions.

1.3.3 Deliverables:
(i) Cost section of the ZDR.
(ii)
WBS scheme (to component level)

1.4 IDS-NF RDR: 

1.4.1 Editor:  A. Bross

1.4.2 Goals:

(i)
Contribute to the IDS-NF design and cost estimating effort for both the detector and accelerator designs.

(ii)
For the accelerator, focus on designs and cost estimates for the proton driver and front end, including magnet and RF systems. Also participate, as resources permit, in design work on acceleration systems and the decay ring.
(iii)
For the detector, focus on magnetizing issues and overall system design.
1.4.3 Deliverables:

(i) Contributions to design and simulation sections of the Neutrino Factory RDR.
(ii) Contribute to RDR R&D Plan, emphasizing proton driver, front end, and detector components and techniques with technical risk and those that are cost drivers.
1.4.4 Study Elements

To be defined by the leader. Should include list of sub-activities and, for each, the associated goal(s), SWF, and M&S.
2.  Component Development and Experiments


This consists of hardware R&D and associated experiments designed to inform the ZDR, as well as the IDS-NF study.
2.1 MICE: 


2.1.1 Editor:  D. Kaplan (TBC)
 

2.1.2 Goals:

(i)  Official MICE goals.

(ii) Investigate LiH absorbers and wedges?

2.1.3 Deliverables

(i) Official MICE US deliverables.

(ii) LiH absorber beam tests
2.1.4 Study Elements

To be listed by the leader. Should include list of sub-activities and, for each activity, the associated goal(s), SWF, and M&S.

2.2 Cooling Channel RF R&D: 


2.2.1 Editor:  R. Pasquinelli 
2.2.2 Goals:

(i) Investigate the RF properties of various materials and coatings, as well as cavities based on Atomic Layer Deposition, Cu cavities treated with SC cleaning techniques and High Pressure RF cavities. Also investigate the peak cavity voltage as a function of the magnitude and direction of external magnetic fields. Test the concept of Magnetic Insulation.

(i) Design, build and test prototype cavities as needed.

(ii) Establish the performance of at least one RF technology that will work in a 6D ionization cooling channel (i.e. in a strong magnetic field).

(iii) Design and build a prototype of at least one realistic RF cavity which would fit within an appropriate magnetic lattice, to establish the engineering details that inform the simulations and cost evaluation.


(iv) Investigate HOM couplers and any other issues related with high-intensity muon RLAs.

2.2.3 Deliverables

(i) RF performance section of ZDR.
(ii) RF cavity for cooling channel section test 
2.2.4 Study Elements

To be listed by the leader. Should include list of sub-activities and, for each activity, the associated goal(s), SWF, and M&S.

2.3 Magnets: 


2.3.1 Co-editors:  M. Lamm, G. Sabbi (TBC)
2.3.2 Goals:

(i) Based on initial HTS conductor and magnet R&D, establish the R&D issues that must be addressed before high-field (B > 30T) HTS solenoids can be built that are suitable for the low-emittance sections of a muon cooling channel. Hence, assess the likelihood that high-field HTS solenoids  suitable for use in a muon cooling channel will be available within a few years, and the likely cost and performance of these magnets.

(ii) investigate the technical feasibility of Helical Cooling Channel magnets

(iii) Investigate the need of special accelerator magnets (such as open mid-plane magnets) needed for the collider, e.g. to cope with high losses.
(iv) Investigate the feasibility of fast ramping SC magnets for the Rapid Cycling Synchrotron proposed for muon acceleration. If appropriate, build prototype to demonstrate.
(v) Investigate requirements for the capture solenoid

2.3.3 Deliverables

(i) HTS Cooling Channel magnet R&D report, and post-ZDR HTS magnet R&D plan.

(ii) Helical cooling channel proof of principle

(iii) Collider Magnet R&D report and post-ZDR R&D plan.
(iv) Feasibility study for fast ramping synchrotron magnets, and if appropriate, post-ZDR R&D plan.
2.3.4 Study Elements

To be listed by the leaders. Should include list of sub-activities and, for each activity, the associated goal(s), SWF, and M&S.


2.4  6D Cooling Channel Component R&D and Experiments: 


2.4.1 Co-editors:  R. Palmer, A. Jansson  

2.4.2 Goals:

(i) Test performance of HPRF cavity with beam.

(ii) Design, prototype and test liquid hydrogen (wedge) absorbers suitable for 6D cooling lattices.

(iii) Design, prototype and bench-test short 6D cooling channel sections for one or more cooling channel options that are based on the appropriate demonstrated RF technology (see 2.2). This could include Helical Cooling Channel, Guggenheim rings, Super Fernow, FOFO snake, or lattices based on magnetic insulation.

(iv) Establish the likely cost and performance of these cooling channel components.
(v) Define and prepare for a 6D cooling channel beam test.


2.4.3 Deliverables

(i) Cooling Channel technology proof-of-principle report enabling a technology choice, and post-ZDR 6D cooling channel experiment plan. 

2.4.4 Study Elements

To be listed by the leader. Should include list of sub-activities and, for each activity, the associated goal(s), SWF, and M&S.
2.5 Other R&D: 



2.5.1 Editors:  Person X
2.5.2 Goals:

(i) Identify, plan for and carry out any R&D not covered in the above items

This could include target station, Electron Models of cooling channel optics,  New diagnostics for Muon Colliders or Cooling Channels etc.
2.5.3 Deliverables

(i) R&D report
2.1.4 Study Elements

To be listed by the leader. Should include list of sub-activities and, for each activity, the associated goal(s), SWF, and M&S.











