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Draft 0
(July 24, 2008)
We request support to continue Muon Accelerator R&D at an enhanced level, sufficient to enable us to deliver, by 2012, the following:  

(i) A Zeroth-order Design Report (ZDR) for a multi-TeV Muon Collider, which will be based on (a) a physics and detector study that establishes the required performance and documents the associated physics reach, and (b) an end-to-end simulation of the Muon Collider accelerator complex based on technologies that are either available, or that we can anticipate will be available after a specified R&D program. The ZDR will also deliver the first defensible cost estimate, and identify areas of further R&D that should be pursued to improve the performance and/or the cost effectiveness of the design.
(ii) Participation in the International Neutrino Factory Design Study (IDS-NF) which aspires to produce a Reference Design Report (RDR) for a Neutrino Factory by 2012. The emphasis of the proposed U.S. participation is on (a) studying how the evolving Fermilab proton source can be used for the Neutrino Factory RDR design, (b) studying how the resulting Neutrino Factory would fit on the Fermilab site, and (c) the design, simulation and cost estimates for those parts of the Neutrino Factory front-end that are (or could be) in common with a Muon Collider.
(iii) Component development and experiments that are needed to inform the Muon Collider ZDR studies, and enable a down-selection of candidate technologies for the required ionization cooling channel. 
Our proposed goals are motivated by the realization that in a few years the particle physics community will need information on which to base long-term decisions. If LHC results motivate a lepton collider beyond the energy scale of the ILC, then there are two possible options: Muon Colliders and CLIC. We anticipate that there will be a CLIC ZDR by about 2012. We believe that with adequate support we can deliver an equivalent Muon Collider ZDR that will enable the community to make an informed choice about the long-term future. In addition, there is significant overlap between Neutrino Factory and Muon Collider front-end designs. Participation in the IDS-NF studies can therefore benefit both Neutrino Factory and Muon Collider development, enable staging possibilities (from Neutrino Factory to Muon Collider) to be better understood, and prepare the way for a Neutrino Factory option at Fermilab if, for example, the unknown mixing angle  13 turns out too small for experiments at more conventional neutrino beams.
1.  PRESENT STATUS   (S.G.  1 page)
The Neutrino Factory and Muon Collider Collaboration (NFMCC) has been pursuing muon accelerator R&D since 1997. DESCRIBE MAIN NFMCC ACCOMPLISHMENTS.

The Muon Collider R&D effort was complemented in 2006 by the addition of the Muon Collider Task Force (MCTF) centered at Fermilab, but including participation from some NFMCC institutions and from the SBIR funded company Muons Inc. The NFMCC and MCTF programs are coordinated by the Muon Collider Coordinating Committee, which comprises of the leadership of the two groups.  DESCRIBE MAIN MCTF ACTIVITIES.
DESCRIBE PRSENT CHALLENGES & FUNDING LEVEL



PROPOSE WAY FORWARD.
2.  MUON COLLIDER ZDR PLAN    (M.Z.  15 pages)
3.  NEUTRINO FACTORY RDR PLAN  (M.Z.  5 pages)
4.  COMPONENT DEVELOPMENT AND EXPERIMENTS  (A. J.  15 pages)
5.  SUMMARY  (someone   1 page)
REFERENCES

APPENDIX:  PRESENT FUNDING LEVEL  (M.Z. + V. S.)
M&S  +  SWF
APPENDIX:  COOLING CHANNEL DECISION TREE   (A.J.)
APPENDIX:  M&S REQUEST

APPENDIX:  SWF REQUEST

APPENDIX:  FUNDING PROFILE







1 of 2

