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Revised Completion Plan for the Muon Ionization Cooling Experiment (MICE) at Rutherford Appleton Laboratory
Submitted to the U.S. Department of Energy by the U.S. Muon Accelerator Program in response to the DOE program review on August 12–14, 2014
Report Date:	September 15, 2015
1. Introduction
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5. Conclusion/Executive Summary
In response to the recommendations and action item identified by the August 2014 DOE Review Committee, the Muon Accelerator Program (MAP), the MICE International Project Office (MIPO) and MICE Experimental Management Office (MEMO) have prepared a plan to complete the demonstration of the muon ionization cooling process, i.e., the demonstration of transverse emittance cooling along with RF re-acceleration of the muons, on the 2017 timescale.  An alternative to the MICE Step V layout and optics configuration (the temporarily named Step 3/2 layout), which has acceptable performance to complete this demonstration, has been developed. The baseline schedule for the expedited plan envisions:
· Assembly and commissioning of MICE Step IV through July 2015;
· MICE Step IV Running from August 2015 to June 2016;
· Assembly and commissioning of the MICE Cooling Demonstration (i.e., the so-called 3/2 configuration) through April 2017;
· Start of the Cooling Demonstration in May 2017.
The more rapid deployment of the experimental steps has been achieved by focusing on the innovative use of hardware that is in hand or which is ready for assembly, thus minimizing further component design and construction activities.  Our conclusion is that this plan will achieve the necessary performance goals while fitting within both the time and budget constraints specified by DOE and the review committee for the successful conclusion of the MICE demonstration and the ramp-down of all MAP effort.

It should be noted that the above plan for the early conclusion of the MICE demonstration has been assembled quite rapidly – from April to August 2014, modifications were made to the MICE baseline plan to conclude the experiment with the Step V configuration in lieu of Step VI.  The present exercise, which has spanned roughly one month, has led to further very substantial changes in both the construction and experimental plan. While we consider our conclusions about the acceptability of the plan to be strongly justified, further design optimization and a thorough review of the updated construction and experimental plans, including a detailed review of the proposed intermediate milestones required to evaluate progress, are required.  Thus the MAP, MIPO and MEMO intend to solicit comment from the members of the MICE collaboration through the time of the next MICE collaboration meeting (MICE CM40, October 26-29, 2104) and to prepare a final version of the plan for review by the MICE Project Board and Resource-Loaded Schedule Review Committees at their next scheduled review (November 24-25, 2014 at RAL).  

In light of the dramatic modifications embodied in this plan to successfully conclude the MICE ionization cooling demonstration, a recap is in order which summarizes the major choices, trade-offs, and potential areas for further discussion is in order.  

In particular, the plan aims for a demonstration that is “good enough” leading to a number of baseline choices intended to expedite and simplify the remaining construction effort: 
· Key choices for the US plan:
· Eliminate the use of the RFCC module, thus eliminating the majority of the remaining construction project risks for magnets;
· Proceed with fabrication of two single-cavity RF modules (in lieu of a multi-cavity module), which only differ marginally from the Single Cavity Test Stand (SCTS) vessel currently operating in the MTA;
· Execute the next-generation PRY design (i.e., without the Coupling Coil magnet) utilizing key design elements of the Step IV PRY design which is presently in fabrication;
· Prepare to run RF cavities in magnetic field at higher operating gradients for MICE (potentially as high as 16 MV/m). This requires an updated experimental plan for tests of the SCTS in the MTA, which, with contingency, should fit within an 18 month operating window for that facility.
· Key choices for the UK plan:
· Eliminate extensive MICE Hall infrastructure modifications required to accommodate the RFCC module and associated Partial Return Yoke;
· Eliminate integration activities required to accommodate the RFCC module;
· Eliminate plans for fabricating and commissioning a second LH2 system;
Overall these modifications significantly reduce the both the cost and time required to achieve the cooling demonstration for both the US and UK efforts.  

Risks associated with this plan have been dramatically reduced by eliminating the construction of any further novel hardware and adapting the cooling channel optics to utilize only components for which either prototypes and/or final production hardware already exist.  In terms of the risks that remain, we note that the reference optics requires operation of the RF cavities at higher fields than planned for the MICE Step V configuration.  However, the RF operating environment is reasonably approximated by the test configuration in the MTA and the higher gradients required are readily tested in the MTA.  This results in a clear emphasis in the US plan to complete the MICE 201 MHz RF characterization in the MTA over the next approximately 12 months (18 months with contingency).  Overall, the US effort now much more closely matches the configuration of a “typical” construction project in that the R&D risks are largely retired and the principal focus is on fabrication, assembly and delivery of well-understood components.  Similarly, the focus of the UK effort shifts towards integration and exploitation of each of the key experimental configurations.

In conclusion, a plan has been prepared which we believe will result in a successful demonstration of the muon ionization cooling process while fitting within the constraints specified by the US DOE.  MAP efforts are now pivoting towards the execution of this plan.
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